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ABSTRACT 

This dissertation constructs a political ecology of two modem irrigation 

communities in the northern Mexican state of Sonora. In assessing the impacts of the 

1992 restructuring of Mexico's water policy, the study contributes to debates within 

geography about global economic integration, the transformation of the state-society 

relationship, the inter&ce of ecobgical change with structural and political demands, and 

the prescription of decentralization, privatization, and free trade strategies for improving 

water management in developing countries. 

The dissertation investigates these questions; How have the restructuring of water 

and agricultural policy impacted local producers in irrigation districts in Sonora? How 

have small communal producers (e.g., ejidatarios) responded to the water reform 

package? An underlying assumption is that So no ran producers in irrigation districts are 

among the nation's most-advantaged, given their proximity to U.S. markets, access to 

irrigation, technological package, and experience with commercial production. Mexico's 

water and agriculture policies are intended to allow the strongest, most efficient 

producers to become more competitive. I argue, however, that the water and agricultural 

reform package overall does not benefit Sonoran producers, and particularly 

disadvantages the ejidatario sector of farmers, due to a cost squeeze driven by rising 

water and input costs, retrenchment of state support, and loss of subsidies, among other 

factors. Most ejidatario producers have abandoned production and their water and land 

assets are being privatized. Despite this overall finding, some ejidatarios have found 

entrepreneurial ways to adapt their productive responses to the new challenges. The 
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global-local linkages in the districts demonstrate that different fi«e trade agreements can 

have distinct impacts on producers of different crops and transnational companies can 

pose challenges to water-strapped local communities. The prolonged drought has 

contributed to a water shortage that limits profitability of agriculture. 

The state's promotion of water consumptive, export crops is at odds with the 

demands of nature that dictate less intensive agriculture in arid regions like Sonora, with 

implications for the sustainability of commercial agriculture. A concept of water as a 

social good—rather than a purely economic good— needs to be resuscitated in order to 

satisfy the rural development needs of Mexico's ejidatario producers. 
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CHAPTER ONE: 
INTRODUCTION 

President Carlos Salinas heralded the '*birth of a new water culture" in Mexico in 

1989. In keeping with the neoUberal thrust of the country's new economic policy, 

Salinas introduced dramatic revisions to the nation's water policy in a new National 

Water Law in 1992. The new law provided for decentralization of urban water 

management from the federal government to states and municipalities; the transference of 

irrigation district management to local water users; mechanisms to facilitate privatization 

of irrigation water and municipal water delivery systems; and changes in water pricing 

policy to recover the fiill costs of water provision. This study analyzes the impacts of 

agricultural water reforms on small communal producers {ejidatarios) in two northern 

irrigation districts in Mexico. 

Water resources are in a state of crisis worldwide. A report issued by the United 

Nation's World Water Forum in August 2001 stated that one in three people will not have 

sufficient access to water by 2025, and it is unlikely that contemporary agriculture will be 

able to feed the world's population by then. Water shortages already affect about 450 

million people in 29 countries, and brewing tensions in Asia and Africa could erupt into a 

subsistence crisis or serious clashes if governments do not find new ways to supplement 

current water supplies. Rural agricultural areas worldwide are the most threatened. A 

combination of global warming, wasteful practices and pollution means that rivers that 

millions have traditionally relied on are now running dry. Agricultural scientists are 

struggling to find ways to grow more food with less water in order to prevent &mine in 

the next 25 years (WWF 2001). 
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FIGURE 1.2: The Mexican States 
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The particular revisions introduced to Mexican water law are reflective in great 

degree of the philosophy promulgated by the World Bank, which is a principal driving 

force behind water privatization, marketing, and user participation. The World Bank's 

influence in Mexico and other developing nations illustrates the growing 'globalized" 

nature of water resources management in a neoliberal policy environment evidenced by 

decentralization strategies and state retrenchment. The World Bank's irrigation 

modernization project infused more than $342 million dollars into decentralization and 

establishment of water rights market since 1992. In addition to the water reforms already 

described, the new Water Law mandated a major institutional restructuring. It required 

the creation of River Basin Councils {Consejos de Cuenca) to oversee water planning in 

major river basins. At the local levels, hydraulic committees (comites hidraulicos) were 

established to manage irrigation districts, and Agricultural Directives (Comites Agricolas 

Directrvos) were set up to make decisiotis at the module (sub-district) level. Where 

water had traditionally been a considered a public good to be administered and managed 

by the state, it is now legally viewed as a commodity. [Privatization of water resources is 

explicitly encours^ed in the new legislation, and major new waterworks will only be 

undertaken with financial participatbn from the private sector. These initiatives were set 

forth in Mexico's 1990-1994 Agricultural Modernization Program and are seen within 

the context of water "'modernization." 

Ofte of the most challenging new ideas involved in debates about the world water 

situation is that water should be considered an ''economic good, subject to the rules and 

power of markets, multinational corporations and international trading regimes'XGleick, 
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2002:0- This position challenges traditional notions that water is a "social good," and it 

is a position increasingly promoted by the World Bank and other international financial 

institutions that are supporting privatization of water management as a means of 

addressing problems related to water in developing countries. However, proposals 

regarding privatization are not guided by any coordinated set of guidelines and principles 

that can seek to achieve overarching social objectives (op.cit.:iii). Rather, the 

fundamental assumption is that the unfettered workings of the free market will resuh in 

the most efficient uses and allocations of water. However, as the Pacific Institute report 

points out, water resources are an important lens into rural development in developing 

countries, and its multiple roles must not be overlooked as countries increasingly look to 

privatization strategies as a means of solving their water problems; 

"...water has vital social, cultural, and ecological roles to play that caimot be 
protected by purely market forces. In addition, certain management goals and social 
values require direct and strong government support and protection, yet privatization 
efforts are increasing rapidly in regions where strong governments do not exist" (Pacific 
Institute 2002:iii). 

The management of water resources provides insight into the relationship between state 

and society, between governments and water users. In particular, how water is managed 

and distributed in developing countries can be a key component in the alleviation of rural 

poverty. For example, irrigated agriculture produces 3.2 times as much food as rainfed 

cultivation. In their comprehensive study of the characteristics of livelihood strategies in 

the ejidal sector, DeJanvry and his co-authors (deJanvry 1997:197) found that 47 percent 

of ejidal househokls nationally are in conditkins of poverty, and 34 percent are in extreme 

poverty. The DeJanvry ejido study illustrated the critical linkage between access to water 
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and poverty characteristics. One factor was found to be of singular importance in 

alleviating poverty among ejidatarios: the access to irrigation water. They conclude that 

*\..public investment in irrigation and the rehabilitation of irrigation systems is an 

important instrument for reducing poverty (deJanvry 1997:197). In fact, access to 

irrigation was more important even than access to additional land in terms of reducing 

poverty. Food security and malnutrition are pressing issues in rural Latin America where 

millions of people do not have enough to eat on a daily basis. For example, 

malnourishment among children under age 5 affects 45 percent of the population of 

Ecuador, 22 percent of the population of El Salvador, and 18 percent of the population of 

Brazil (Valdes 2000:45). Irrigated agriculture is a way to produce more food for 

domestic populations, or to create more income for small producers operating in a cash 

economy, thereby helping to alleviate rural poverty and enhance rural development and 

economic growth. State economic and agricultural policies are critical ingredients to the 

success of both of these strategies. State policies could, for example, provide for a 

stimulus package that would encourage production of domestically-needed crops. 

Similarly, states can develop programs to help capitalize high-value crops or to minimize 

the risk of producing such crops, in aid of the small producer. In order to prevent 

resource degradation, environmental aspects of water use and management must be 

considered and assessed from a sustainable development framework. For example, the 

state must play a role in monitoring extraction rates for groundwater aquifers to control 

severe over-drafting that results in permanent damage to the aquifer as well as possibly 

salinization of affected lands. The state's role in structuring positive development 
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outcomes, via the water management strategies it chooses to pursue, is critical for rural 

populations. 

Mexico has three primary forms of agricultural landholding: private, ejido, and 

agrarian community. The first category is within the private sector; the latter two are 

considered part of the "social" sector, because they are based on land grants made to 

groups of campesinos (peasant farmers) by the state. An ejido is a communal farm with 

normally at least 20 members, called "^ejidatarios." Ejidos were created in the decades 

following the Mexican Revolution to redistribute productive land (via expropriation from 

large landowners) to landless peasants. Each ejidatario farms his or her own small land 

parcel, and the individual ejidatario could not use it as collateral for credit, nor could they 

legally rent or sell their parcels. The reforms to Article 27 of the Mexican Constitution in 

1992 halted the creation of new ejidos, allowed ejidatarios to have legal title to their land, 

and to use it as collateral for credit. Ejidatarios were allowed to divide into small 

productive associations with other members of their ejido. Ejido parcels can be legally 

rented or sold to other ejidatarios or to private buyers, if certain criteria are fulfilled 

(Cornelius 1992; Tellez 1993). An agrarian commvmity is a similar form of land tenancy 

to the ejido. Agrarian communities were typically created for indigenous communities, 

although today due to intermarriage and assimilation into mainstream society, many 

members of agrarian communities may not be indigenous. In the 1950s, the federal 

government of Mexico created another less widespread form of landholding called a 

"colom'a" to colonize and settle parts of Mexico. "Colonos," members of colonias, 

typically received 50 hectare parcels, much larger than the average ejidal or agrarian 
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community landholding. The ejido as a whole shares resources such as water sources and 

pasture in common. Prior to the 1992 ejido reforms, ejidatarios had only usufruct rights 

to the land. There are two kinds of communally-held lands, the ejido and the agrarian 

community. There are approximately 28,000 ejidos in Mexico. 

The role of the state vis-a-vis the ejido sector in Mexico's newly liberalized 

economy is one of considerable theoretical significance, in addition to the practical 

considerations already discussed. A brief background of the former state-ejido 

relationship will underscore the significance of the present transformation of the Mexican 

state. The legal basis of the ejido reflected its essential nature as an institution controlled 

by the state. DeJanvry et al (1997:3) write: 

"There were specific legal codes that very strictly reglated the organization of 
production from within the ejido and secured the rights and obligations of the ejidatarios. 
For example, ejidatarios had to work the land directly; they could not hire wage labor. 
They could not rent the land or sell it. Absences from the ejido of more than two years 
led to a loss of right to the land. All ejidatarios had to establish the order of heirs to their 
land in writing, usually naming a spouse or partner as the preferred successor. Ejidatarios 
could vote and be elected to the executive committee of the ejido's assembly....Each 
ejidatario also had the right to an urban lot on which to establish a residence and to a 
maximum of twenty hectares of land for direct cultivation." 

Beyond these legal restrictions and provisions, the state intervened in a variety of ways in 

the internal workings of the ejidos. A representative of the Ministry of Agrarian Reform 

had to be present at any ejido meeting in order for actions taken there to be regarded as 

valid (op.cit.:3) When family conflicts developed over inheritance issues or land use, or 

when boimdary disputes required resolution, the issues were taken to the state 

administrative tribunals, which were part of the Ministry of Agrarian Reform (op.cit.:3). 

Very significantly, public resources made available for ejido credit were controlled by the 
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State. In order for an individual ejidatario to receive credit, an ejido assembly was 

required, and the credit was extended to the entire ejido as a group, with the group's 

harvest as collateral. The federal agriculture and water agency, SARH, and the official 

lending institutions also determined what crops would be planted with the state's credit. 

Irrigation permits issued by the Ministry of Agriculture and Water Resources (SARH) 

were also required as a condition of credit within irrigation districts (op.cit.:3). Crop 

insurance from an official institution was also a requirement of credit arrangements 

(op.cit.:4). The state's presence was consistently strong from the field beyond the 

farmgate to the market. DeJanvry et al (op.cit.:4) note: 

'There were also state enterprises that operated all along the commercial chain in coffee, 
cocoa, sugarcane, tropical fruits and other specialized crops. These parastatals provided 
credit, purchased the harvest, and supplied technical assistance and inputs as well. In 
every case, an ejido assembly was required to agree on participation of the ejido in the 
program. Overwhelmed by so many state requirements, the ejido assemblies could at 
best only deliberate policies initiated by the government, stifling initiatives that could 
have emerged from the ejidatarios themselves." 

The state intervened in social welfare and infrastructure arrangements, including 

schools, housing, food aid, roads, ethnic issues and recreational activities (op.cit.:4). 

Finally, there were "pervasive political interventions." DeJanvry et al (op.cit.:4) write: 

"Until the mid-1980s...access to public goods and services required that ejidatarios 
belong to the National Peasants' Confederatmn, which in turn was affiliated with the 
ruling Institutional Revolutionary Party (PRI). Thus...ejidatario membership to both the 
CNC and the PRI was established." 

In turn, the ejido sector has been an important element in establishing widespread support 

and legitimacy for the dominant PRI party. Campesino organizations, as well as 

organized labor and other interest groups, have historically been critical to ensuring the 

continued domination of the PRI, although campesino loyahy and support has become 
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more fragmented and diffused in the more open political climate since the mid-1990s. 

The agricultural and water reforms ushered in during the early 1990s ostensibly presaged 

a neo liberal state in an active process of retrenchment. Nevertheless, several scholars 

writing about the transformation of Mexican agriculture have suggested that the Mexican 

state in recent years has actually entrenched itself more deeply in the lives of rural people 

rather than receded to a background role. These scholars argue that programs bom in the 

neo liberal era dating from the late 1980s, such as the broad social program Solidaridad 

and, more recently, PROCAMPO, as well as the certification and titling program 

(PROCEDE) established to carry out the Article 27 Consitutional reforms to the ejido 

have all ensured a strong foothold for agricultural bureaucrats in the countryside. In the 

absence of other traditional state actors, the argimient goes, these programs and the 

bureaucrats who run them have assumed a greater role even than previous state actors. 

One of the important theoretical questions addressed by this study is whether the same 

phenomenon can be observed with respect to water management and the evolving role of 

the National Water Commission (C.N.A.) and other federal agencies as regards the two 

irrigation districts and the producers in these case studies. 

However, the state is not the only actor in the evolving new agricultural and water 

climate. Other actors such as non-govenmiental organizations and the private sector have 

had increased opportunities as the state's role in supporting agriculture has diminished. 

The major actors in water management are the water users themselves who have assumed 

a role of utmost importance as managers of their own water resources. One of the 

explicit objectives of the agriculture and water reforms of 1992 was to establish an 
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environment which would allow ejidatarios to act as entrepreneurs on their own behalf. 

For example, due to the Article 27 reforms, ejidatarios since 1992 have been able to hold 

individual title to their land parcels, allowing them to use the land as collateral tor loans 

and credit programs, or to legally rent or sell the parcels. Similarly, the establishment of 

a formal market in water rights theoretically gives ejidatarios the opportunity to legally 

transfer water rights, presumably at higher prices than were possible under informal, 

''black market" kinds of transfers that obtained prior to the reforms. How water users 

have responded to the constraints and opportunities of the water and agricultural reforms 

is a central concern of this study. 

Economic restructuring, international integration, and state reform have 

significant implications for Mexican agriculture. But despite the attention agricultural 

transformation has received, the water reforms and new water policy introduced with the 

National Water Law in 1992 have been overlooked. 

I. Research Ouestion 

This study examines the local impacts of the much-heralded "new water culture," 

and specifically its impacts on snoall producers in Sonora. The research focuses 

principally on the following two questions: 

• How have small producers in the northem state of Sonora responded to the water and 

agricultural reforms introduced at the national level in the early 1990s? 

• What have been the impacts of this package of water reforms on ejidatario producers? 

These general questions raise a number of more specific questions about: 1) the 
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impacts of structural changes; and 2) individual responses to change. With respect to 

structural changes, the study explores the following sub-questions: 

a With respect to the irrigation districts, how have water management practices and 

institutions and the role of the National Commission on Water (Mexico's new water 

management agency) changed since decentralization? 

a How have decentralization and the new institutional structure of water management 

affected state-society relations? 

• How has the package of water reforms intersected with other virtually simultaneous, 

important changes, such as the Article 27 ejido reforms and the adoption of the North 

American Free Trade Agreement? 

With respect to individual responses, the study focuses on the following subquestions: 

a How has the establishment of a formal water rights market affected the pattern of 

water rights in each irrigation district? Can any sectoral shifts (between private and 

ejidal producers) be observed? 

a How have producers responded to the implementation of full-cost pricing of water? 

Has the response varied by productive sector (e.g., private producer, ejidatario)? 

a What are the internal dynamics of change within the ejido communities? Have the 

Article 27 reforms and new irrigation management institutions affected internal ejidal 

relations, and if so, in what ways? 

The study is based on research in two large, modem irrigation districts in Sonora, a 

state that borders the southwestern United States. The study is premised on the notion 
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that producers in northern irrigation districts, with high levels of technology and 

expertise, and close to export markets, are among the best-positioned in the nation to 

benefit from Mexico's liberalized water and agricultural policy and may be among the 

first to experience impacts from the policy changes. The study examines the local 

impacts of the changes instituted at a national level. The particular changes assessed are: 

• the transference of irrigation districts to management by local water users, and the 

impact and effectivetiess of revised institutional structure; 

• the full-cost pricing of water; 

• the privatization of water; 

• and the establishment of a formal water rights market. 

These water policy reforms are assessed in the context of broader agricultural policy 

reforms introduced at the same time, including Article 27 ejido reforms, the adoption of 

NAFTA and other trade agreements, a reduction in rural credit, the disappearance of 

most guaranteed crop prices, and the retrenchment of the state agricultural bureaucracy. 

II. Significance of the Study 

Water is a critical component in our ability to interpret fully the consequences of 

neo liberal economic reform on the Mexican countryside. The management and 

utilization of irrigation water plays a significant role in determining agricultural 

outcomes, yet the topic has been insufficiently researched. Countries around the world 

including Brazil, Argentina, Chile, Peru and Colombia in Latin America, have followed a 

similar neoliberal prescription to restructure water resource management, but the effects 
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of decentralization and restructuring remain largely unknown. National-level data that 

report on such &cts as shifts in agriculture's share of gross domestic product or the 

increased exports made possible by new trade agreements do not illuminate the regional 

effects of the transition to a new water program. Regional case studies are essential to 

our ability to assess the local impacts of new water programs in developing rural areas. 

Aggregate data may tell us whether growth has occurred in the agricultural sector, but 

does not inform us how the benefits of that growth are distributed. For that reason, case 

studies that focus on producer perspectives are essential to our understanding of how 

neoliberal water policy prescriptions are playing out on the ground. This study focuses 

on the responses of producers from different sectors (e.g., private, ejidatario) to national 

and international water restructuring strategies and it disaggregates the impacts of the 

restructuring at a variety of scales. This study will contribute to knowledge on the 

transformation of state-society relations by illuminating the local consequences of new 

water management institutions. Most of the policy changes implemented in Mexico at a 

national level in fact have their roots in international influences, either direct influences 

from international lending institutions that required policy modifications as a condition of 

funding, or indirect influences based on the demands of international competition. In this 

sense, the study integrates a global, national, regional and local-scale analysis. The 

importance of a scaled analysis is discussed in detail in Chapter Two. 

Agricultural transformation within the ejido sector in Mexico has been the subject 

of numerous incisive studfes over the last decade. The transformation of ejidal 

agriculture is of great significance in terms of its implications for rural poverty alleviation 
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and rural development, as well as for the future of the ejido as an institutional feature of 

the Mexican landscape. Because of the implications of the ejido reforms for rural 

development, poverty alleviation, and impacts on ejidal agriculture, focal points of this 

dissertation, it is worthwhile to review briefly some of the debates regarding ejidal 

transformation. The year 1992 was a turning point in ejidal agriculture, due to the 

modifications to Article 27 of the Mexican Constitution, commonly referred to as the 

"ejido reforms," which took effect that year. Jones (Jones 1996) and Powell (1996) have 

written about the meaning of ejido reforms and other agricultural modernization 

strategies in terms of Mexico's political culture which is largely based on the legacy of 

the massive land redistribution engendered by the Mexican Revolution. Powell argues 

that the ejido reforms represent a very dramatic sea change in the conceptualization of 

Mexican nationalism. The reforms ignited a debate regarding the effects of these reforms 

which allowed communal farmers (ejidatarios) to privatize their land under certain 

conditions. Prior to the ejido reforms, ejidatario producers had usufruct rights only over 

the land, which, it was argued, led to inefficient, lower value land use and profitability. 

Studies of the ejido reforms raised a number of intriguing questions regarding the 

consequences of the reforms, such as how quickly and how extensively ejidatarios might 

choose to privatize their land. Cornelius (Cornelius 1992) assessed the reforms and 

found they were likely to have a more profound impact than any other reform of recent 

decades, but that land titling and certification requirements (which required a collective 

majority vote) were likely to be impediments to rapkl privatizatkin of ejidal lands. 

Murphy (Murphy, 1994) and Stephen (Stephen 1994) found that the legal complexity of 
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detennining parcel boundaries in order to establish clear title was another large obstacle 

in the path of privatization. Murphy (1994) found that ejidatarios were more likely to 

remain active within the informal land market rather than go through the expense of 

titling. Pisa (1994) documented ejidatario resistance to the reforms in Oaxaca through 

lack of attendance at meetings or attending while intoxicated, and Harvey (1996) found 

that ejido reforms were feared by residents of Chiapas, and that the backlog of petitions 

to establish clear land parcel boundaries was the biggest challenge feeing the reforms. 

Thompson and Wilson (Thompson 1994) concluded that the ejido reforms were likely to 

accelerate a shift toward private land tenure in irrigated northern ejidal lands rather than 

on marginal, rainfed ejidal lands typical of southern and central Mexico. In the decade 

since the passage of the ejido reforms, many thousands of ejidatarios have received title 

to their land parcels, although many still face obstacles due to boundary conflicts and 

petition backlogs. However, the degree to which ejidal lands will be privatized remains 

an issue of debate which this dissertation will address with respect to the two case 

studies. 

Apart from the ejidal reforms, another major element in agricultural 

transformation since 1990 has been the changing role of the state in supporting 

agriculture, which is discussed in detail in Chapter Three. Closely tied to debates about 

the impact of globalization and the role of the nation-state in a globalized world, many 

have questioned how the transformation of the Mexican state will affect agriculture. 

Some observers argue that the state has retrenched and left a gaping hole in the 

institutional fabric. For example, deJanvry et al (1997) argued that the retrenchment of 
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as a change in their role and focus) left an "institutional vacuum" in Mexico, where civil 

institutions are poorly developed, leaving ejidatario producers more vulnerable. Others 

maintain that the ostensible retrenchment of the state is a smokescreen that obscures a 

growing presence for the state in rural areas due to the implementation of new producer 

support programs. For example, Bartra (1996) chronicled the creation of the Procampo 

program of support to rural producers for basic crops, arguing that it was a clear vote-

buying strategy for the ruling Party of the Instutitonalized Revolution (PRI) when it was 

adopted on the eve of the 1994 presidential elections to ease rural concerns over the ejido 

reforms. Gledhill (1995:93) argued that the agricultural modernization strategies since 

the late 1980s are evidence that Mexico is pursuing an explicit strategy to drive the 

ejidatario producer to migrate across the border and become cheap farm labor for U.S. 

agribusiness in California and elsewhere. These studies of the impacts of ejido reform 

and the transformation of the Mexican state (discussed in more detail in Chapter Three) 

providing an important backdrop to our understanding of the simultaneous changes to 

irrigation water policy. 

Like agriculture, water in Mexico has been under the academic microscope in 

recent years, but most of the focus on water has been on changing urban water 

management strategies and environmental issues relating to water. Two recent studies 

cast doubt on the effectiveness of urban decentralization and privatization strategies that 

have been employed since adoption of the new National Water Law in 1992. These 

findings are relevant to my study since decentralization and privatization are primary 
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elements of Mexico's water reform package for agricultural as well as urban water 

resource management. Nicolas Pineda (Pineda 1999) studied the decentralization 

(municipalization and privatization) of water services, comparing the experiences of four 

Mexican cities in which the municipal government or a private concessionaire had 

assumed responsibility for urban water service delivery. Pineda found that the 

decentralization of water services to municipal levels does not translate into more 

effective management and concluded that municipal governments have inadequate 

fmancial and managerial capacity effectively to operate urban water systems. New 

financial mechanisms are required to ensure that municipalities have adequate resources 

to restructure and improve old systems. Pineda studied the privatization experiences of 

two municipal water systems (Aguascalientes and Cancun) and concluded that 

privatization in itself does not correlate with more effective service delivery, and does not 

result in more participatory local decision making, but rather, tends to consolidate power 

within existing political-economic elites that have little relationship with local 

communities (Pineda 1999). Vivienne Bennett (1995) studied the relationship between 

social movements, the state and water reform in Mexico's second-largest city of industry, 

Monterrey, and found that housewives' participation in street protests resulted in 

increased access to urban water service. Bennett's study of the evolution of Monterrey's 

water system during the twentieth century focused on three major actors; the federal and 

state government; the regional private sector elite; and women living in low-income 

neighborhoods in Monterrey. Bennett illuminates the significance of political interplay 

between different actors in defining and addressing water issues, demonstrating the close 
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relationship between state actors, the private sector and water users in determining water 

outcomes in an urban setting. In company with Pineda, her work discusses the benefits 

of public versus private water system management, concluding that Monterrey's history 

with privatization has not led to a more efBcient system, and that private systems require 

substantial government oversight to ensure that public needs are fulfilled. 

Another major focus in the literature on Mexican water is on water scarcity and 

drought, and the attending vulnerability impacts for producers. Since the two So no ran 

case studies in this dissertation are severely affected by drought, these vulnerability 

analyses are of considerable importance in assessing how drought and water scarcity can 

affect producers. For example, Diana Liverman has written extensively about the effects 

of drought and global climate change in Mexico, with findings that are significant for my 

study, especially in terms of their findings regarding differential impacts on producer 

sectors. From 1993 through 2000, northern Mexico, including Sonora, was affected by 

severe drought that created irrigation water shortages and left reservoirs at record lows. 

Basing her research on the drought of 1970 in Sonora and Puebia, Liverman found that 

irrigation is the most likely factor in reducing crop losses from drought. However, land 

tenure was an even more significant indicator of resistance to drought. Liverman found 

that in Sonora reported drought loss on ejidos was three times the loss reported on private 

land, even when irrigated land belonging to ejidos was taken into account (Liverman 

1990). Liverman concluded that the ejido sector exhibits greater vulnerability to drought 

than the private sector. Given that ejidal land generally is less likely to be irrigated than 

private land in Mexico, the ejido sector is generally more vulnerable to drought loss than 
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the private producer sector. Liverman's analysis of northern Mexico's 1996 drought 

(Liverman 1999b) resulted in similar findings with regard to the greater vulnerability to 

drought of small producers who farm biophysicaily marginal land. 

Octavio Chavez and Steve Mumme have documented the legal issues and 

practical problems surrounding mechanisms to distribute water in years of drought. 

Given the drought that affected Sonora for most of the 1990s, drought management is a 

critical issue, especially for irrigators who rely on certain volumes of water to produce 

crops annually. Basing his findings on a study of the 1994-1995 drought and its impacts 

on irrigation districts in the Rio Grande/Rio Bravo basin, Chavez (1999) documented the 

ways in which farmers adjusted their production strategies in the face of drought. He 

found that producers switched to higher value crops during low water supply years, 

primarily jalapefio peppers and cotton; that they drilled new wells and farmed land near 

deep wells; that they created small dams in their waterbeds to accumulate water from 

drainage channels; and that some chose to farm elsewhere, with mixed results. The 

drought also raised conflicts between the states of Nuevo Leon (home of Mexico's 

second-largest industrial city, Monterrey) and Tamaulipas over the rights to water 

generated by El Cuchillo Dam. Mumme (1999) studied the mechanisms for mans^ing 

water in times of drought as stipulated in the international treaties that govern the shared 

transnational waters of the Rio Grande, the Colorado River, and their tributaries. Like 

Chavez in the El Cuchillo Dam case, Mumme concluded that the international water 

apportionment treaties contain insufficient mechanisms to deal with transboundary water 

apportionments in drought periods. Although the International Boundary Water 
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Commission (IBWC) was able to negotiate a temporary increase of water from the Rio 

Grande dams to Mexico's apportionment in response to the drought of 1994-1995, in 

general the treaties are ineffective in addressing long-range planning for drought 

mitigation, including considerations of social, economic, administrative, and economic 

factors. These articles by Mumme and Chavez, respectively, point up the institutional 

problems inherent in drought mitigation planning, as well as the difficulty of achieving 

appropriate practical responses in penods where emergency response is required. 

Only a few studies since the 1992 water reforms were adopted have directly 

addressed Mexico's irrigation water policy. Scott Whiteford has done the most 

important pioneering work on the social and environmental impacts of irrigation policy in 

Mexico over several decades. His 1996 research with Francisco Bemal on ejidatario 

responses in the Mexicali valley provided an early look at the effects of decentralization 

and full-cost recovery pricing on small producers (Whiteford 1996). They identified 

problems with the transference program in that there was substantial unease regarding the 

consitution of water modules (asociaciones civiles) which required different producer 

groups (private producers and ejidatarios) to work together within the same module. 

They also found that water prices had nearly doubled in four years, resulting in the 

abandonment of production by many ejidatarios. How the Mexicali Valley findings 

compare with my case studies in Sonora is discussed in the case study chapters. In his 

study of another Sonoran groundwater, grape-producing district, Jose Lu^ Moreno 

(Moreno 2000) raised issues regarding the lack of scientific information and public 

accountability in the Costa de Hermosillo aquifer that bears substantial comparison with 
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the smaller Caborca district addressed in my study. Moreno contributed an 

environmental history of the development of the Costa de Hermosillo aquifer used to 

supply the irrigation district of the same name and found that a lack of scientific study of 

the aquifer—one which appears to be deliberate in order to avoid the political and social 

tumult that could arise if findings were made public— has resulted in a public policy that 

continues to allow severe overdrafting of the Costa de Hermosillo aquifer. Palacios 

(Palacios 2000; 1997) is probably Mexico's foremost authority on the transference 

experience, and has addressed in detail the legal, institutional and implementation 

problems encountered and the successes that prevailed. Many of Palacios' specific 

findings are discussed in Chapter Six on the transference experience. Palacios was also 

the editor and key author of a volume emanating from the proceedings of the Irrigation 

Management Transfer conference held in Sinaloa in April of2000 and his work focuses 

on the legal and institutional framework and practical management problems encountered 

over the last ten years as producers and irrigators took over responsibility for managing 

their own irrigation districts. 

Apart from the important work of Palacios, Whiteford and Bemal, and Moreno, 

the water law reforms and their impacts on rural Mexico have received insufiHcient 

attention in the rural development literature. As this review of the literature 

demonstrates, there is a lacuna in our coverage and interpretation of the changes resulting 

from Mexico's liberalized water policy. The relationship of water and agricultural 

reforms to regional development and the alleviation of rural poverty deserves a critical 

scholarly focus. The extensive reach of the neoliberal water policy prescription being 
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written by the World Bank for developing countries is in itself an argument for its serious 

study. Water and agricultural modernization strategies are being superimposed upon 

existing social, political and economic landscapes in developing countries around the 

world. It is critically important to interpret the regional, disaggregated, sectoral effects of 

this modernization program in Third World countries where it is being undertaken. 

Mexico is the sixth largest irrigator in the world, one of the key Latin American 

economies, and a major trading partner of the United States. The successes and failures 

of water modernization in Mexico will serve as a guidepost to the future of the neoliberal 

water reform model. The northern, more developed region of Mexico in particular serves 

as an excellent laboratory in which to view the successes and challenges of the neoliberal 

water strategy, because northern irrigation districts have strong characteristics that should 

position them well to take advantage of a well-designed modernization program. Yet. 

despite the importance of water policy for rural development, the effects of Mexico's new 

water program have not been sufHciently researched. Scaled analysis that links 

international economic integration processes with national economic restructuring and 

with local impacts and responses is lacking. Most research to date has ignored the 

important role played by water and focused narrowly on agricultural transformation itself^ 

and few studies have addressed the impacts of the water reforms from the small producer 

perspective. The research presented in this study will help fill this deficit and elaborate 

the specific role played by water policy in the transformation of Mexican agriculture and 

rural devefopment in the ejklo sector. In terms of its theoretical relevance, the study will 

illuminate the processes of Mexican state transformation, and contribute significantly to 



36 

our understanding of how state capacity is changed in a decentralized institutional 

environment. This "political ecology " of modem Mexican irrigation districts will 

provide critical insight into the local impacts of globally-induced processes of 

transformation of water management. 

[II. Rural Poverty and Development 

Ejidal producers and their families are among Mexico's most impoverished 

groups. The average ejido agricultural parcel size is only 12 hectares, compared with 55 

ha for privately owned parcels (OECD 1997:36). Even within the ejidal sector, land 

parcel size varies considerably by region. For example, the average ejidal parcel in the 

northwest region is 10.7 hectares, compared with 6.9 hectares in the Pacific south region. 

Mexican ejidos have more than five times as much rainfed land as irrigated land, with an 

national average of 1.1 hectare of irrigated land per ejidatario compared with 5.6 hectares 

of rainfed land. Irrigation provides higher crop yields overall, and permits production of 

a larger variety of higher-value crops. Access to irrigation is highly differentiated 

regionally. In the northwest, the average ejidatario has 6.8 hectares of irrigated land, 

compared with only 0.3 hectares in the Pacific south (INEGI 1996). Most ejidatario 

families, even if they continue to farm their land, also must rely on ofif-farm income. 

Many ejidos have emptied out, especially of young men, who have migrated to the 

United States and send money home to support their &milies on the ejido (Gledhill, 

1995:184-185). Many ejidatarios live in poor dwellings in marginal areas without 

drinking water, sewerage and transportation services. These small producers are greatly 

affected by changes in agricultural and water policy that afifect their production costs or 
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potential income from a year's crops, because the margin of profitability is generally very 

small and can easily be erased through a decrease in a federal subsidy program or change 

in import protection policy. The ability of ejidal producers to remain productive on their 

land will depend in large part upon the water and agricultural policies pursued by the 

state. Since water and agriculture policy is so critical to the fiiture sustainability of ejidal 

producers, it is important to understand these policy areas within a rural development 

framework. 

In Latin America as a whole, 24 percent of the total population is impoverished, 

defined as earning less than two dollars a day (Banamex 1998: Table 8.1:429). Poverty 

(according to the same measure) decreased in every region of the world between 

1987 and 1993, except in Latin America and the Caribbean, where it increased by two 

percent (op.cit. 1998:429). Table 1.1 below shows levels of poverty among households 

in Latin American countries. 

TABLE 1.1: POVERTY IN LATIN AMERICA, by Ranges 
(Percentages of Toal Households) 

Less than 15 15-30 31-50 More than 50 
Argentina Chile Brazil Bolivia 
Uruguay Costa Rica Colombia Honduras 

Panama Mexico 
Peru 

Venezuela 
Source: BANAMEX 1998:437. 

As we see in Figure 1.3, the incidence of poverty is highest in rural regions of 

Latin America. Poverty is concentrated in rural regions of Latin America in part due to 

the relative immobility of a large segment of rural people who are unable to take 
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FIGURE 1.3: RURAL and URBAN POVERTY in LATIN AMERICA 

RURAUURBAN POVERTY in LATIN 
AMERICA 

TOTAL URBAN RURAL 

FIGURE 1.4: RURAL and URBAN POVERTY in MEXICO 

RURAL and URBAN POVERTY in 
MEXICO 

• POOR 
• NON-POOR 

RURAL URBAN 

Source: Banamex 1998. 
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advantage of the increased economic opportunities in urban areas, as well as having 

generally low physical and human assets (e.g., low levels of education, low 

income)(Lopez 2000:2). Mexico reflects the same propensity toward impoverished rural 

areas as does the rest of the region. In 1995, 26.5 percent of Mexico's population lived in 

rural areas (Banamex 1998:175). While Mexico is one of the largest and wealthiest of 

Latin American nations, one-quarter of the population was impoverished in 1997 (the 

most recent year for which data is available). Table 1.2 below provides significant 

poverty indicators for Mexico. 

TABLE 1.2: 
POVERTY INDICATORS IN RURAL MEXICO 

(Percentages) 
EDUCATION 

Completed 6'" grade 20.6 
No instruction 27.5 

WAGES 
Less than one minimum salary/day 4L5 

1-2 minimum salaries/day 26.7 
2-3 minimum salaries/day 19.4 

One minimum wage at the 1996 level equals S2S.4 pesos daily. In 2001. the minimum daily wage is S40 pesos per day. or about 
S4.20 us. Source: Banamex. 1998:18^198 based on INEGi data, TaMes 4.16 and Figure 4.8. 
One minimum salary in the third trimester of 1996 was S2S.4 pesos a day. 

Mexico's poverty is most highly concentrated within its rural areas, where one of 

every two households is in poverty. As we see in Figure 1.4, approximately 15 million 

poor people live in rural areas of Mexico, compared with 10 million poor people living in 

urban areas. The ''non-poor" population of nearly 60 million is highly concentrated 

within Mexico's urban areas, as contrasted with approximately 10 million "non-poor" 

people who reside in rural areas. Most rural people in Mexico are employed within the 

agricultural sector. Rural residents on average have significantly lower educational 

attainment than urban residents. Only about one third of the rural population completes 



40 

primary education (sixth grade), while the corresponding figure for the urban population 

is almost two thirds (OECD 1997:30). As a result of widespread land reform after the 

Mexico revolution of 1910, 3 million landless people became small producers on ejido 

farms. These communal farms represent potentially the most substantial hope rural 

producers have for a sustainable livelihood, if they remain in Mexico, given that 

agricultural production represents their primary income, although supplemented by off-

farm income. Only 54 percent of the working-age population is employed (op.cit.:29). 

Approximately 35 percent of the labor force in Mexico is employed in the "informal" 

sector, characterized by small and micro-enterprises (op.cit.:29).' Most non-agricultural 

economic activity takes place within urban areas, meaning that rural residents have very 

limited empbyment opportunities outside of agriculture. Agriculture is by far the most 

significant employment sector for rural residents (75 %). Agricultural wages lag far 

behind wages in other sectors of the Mexican economy. For example, in 1992 it was 

estimated that an average agricultural worker received only about 15 percent of the 

average wage of all employees in Mexico, having fallen from about 25 percent in 1986 

(op.cit.:30). 

Mexico's agricultural sector is characterized by major differences in resource 

allocation between different land tenancy groups. In 1991, there were nearly 30,000 

ejidos with a total sur&ce of 103.3 million hectares, or more than half the area of the 

country (op.cit.:35). The total number of farm holdings in Mexico was 3.8 million in 

' The terai 'inicro-enterprises" is something of a euphemism to describe many informal sector activities, 
which typically can include such '̂ employment" as flame-throwers at mtersections, homemade broom 
vendors, or people pushing hot dog carts. 
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1991, with 2.7 million in ejidos, I million on private land and 0.1 million sharing both 

types of land tenure (op.cit.:36). The average size of a farm holding was 25 hectares in 

1991, but this figure varies greatly according to land tenure. In 1991 (the date of the 

most recent agricultural census for which data are available), there were one million 

private &nns with an average size of 55 hectares, compared with an average farm size of 

only 12 hectares for ejidos (op.cit.;36). Private and ejido holdings of less than 20 hectares 

were predominant, accounting for 80 percent of the total (op.cit.;36). However, there 

were also 1.3 million minifmdios (subsistence farms) of less than 2 hectares, representing 

34 percent of the total. Farms with five hectares or more represented about 41 percent of 

the total, and include semi-commercial (a portion of crops produced are marketed) and 

commercial farm operations (op.cit.:36). The dramatic differences between the private 

sector and ejidal sector in terms of &rm size point up the importance of a sectoral 

analysis, such as that employed in the present study, that configures the problematic of 

who benefits from agricultural and water modernization in a way that captures different 

sectoral scales. 

The water policy reforms initiated by the Salinas administration have created a 

raft of new challenges for small communal producers across rural Mexico. These 

reforms, as well as a^cultural reforms also instituted in the late 1980s and early 1990s, 

are the subject of this study. 
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rv. Water and PevelopmeBt 

Why is a focus on agricultural water use so essential to an analytical consideration 

of the transformation of Mexican agriculture? Available and affordable irrigation water 

in arid northern Mexico is key to the sustainability of agricultural development in poor, 

rural communities. Access to irrigation water is highly correlated with agricultural 

profitability and productivity. Lack of access to irrigation is a barrier to participation in 

agricultural production for the market (Hewitt 1976:119-122; Yates, 1981:64, 68-87). 

Agriculture relies upon irrigation due to a topography, geology and climate that pose 

challenges to cultivation. 

Mexico has a pronounced regional imbalance among population, geography and 

the attributes of productive sectors of the economy which results in a situation where the 

wetter areas in southern and central Mexico are those with smaller populations, low 

industrial productivity, and rainfed agriculture based on production of subsistence crops. 

In contrast, as shown in Figure 1.5, human population is concentrated in the 

industrialized center and arid northern regions, due to better availability of jobs and 

services, but where water supply is less secure and often insufficient to meet demand. 

Population growth and increases in industrial and agricultural productivity are continuing 

to heighten water demand, especially in northern Mexico. Population growth of urban 

areas outpaced all other areas, growing by 1.95 percent compared with 0.48 percent 

growth of rural areas. Rural to urban migration has increased due to changes m 

agricultural policy, market pressures on agriculture, and the greater availability of jobs in 

northern cities and the United States. For example, the population of Ciudad Juarez 
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increased by 53 percent between 1990 and 2000; the population of Tijuana by 63 percent 

and the population of Nogales, Sonora by 49 percent over the same period (INEGI2000; 

1990). 

Figure 1.6 demonstrates that industrial productivity is highest in the Federal 

District (Mexico City) and its nearby center-region states, and in the border states of the 

north and northwest regions. Industrial activity in the northern border region has 

increased in large part due to development stimulated by the North American Free Trade 

Agreement (NAFTA) and other trade agreements. The attraction of Jobs in northern 

states has been a major force in pulling population from rural to urban centers over the 

last ten years. 

Agriculture, in addition to the population growth and industrial activity growth in 

the region, is also concentrated within the arid and semiarid north, with a focus on export 

crops under irrigated conditions. Figure 1.7 indicates that the northwestern states of 

Sinaloa and Sonora are among the top five contributors to national agricultural GDP, with 

the top-producing states located in central and western Mexico (especially Jalisco and 

Michoacan). The regional imbalance creates a difficult water management problem for 

Mexico, since {^culture is by far the greatest sector of water demand, utilizing fully 

three-quarters of total available water. The imbalance is further complicated by high 

interannual variability of rainfall, caused by periodic droughts and storm events, as well 

as high variability in climatic conditions across the country. The lack of adequate water 

supply in the northwest makes irrigation a necessity for agricuhural production. Only 23 

percent of Mexico's arable land receives enough rainfall to support cultivation; 34 
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FIGURE 1.7: Agricultural Productivity in Mexico 

Agricultural Productivity in Mexico, by State 
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percent has only seasonal rainfall, and 43 percent of arable land is impossible for 

agriculture without irrigation (Enge 1989:2). Irrigated agricultural areas in the north are 

hamstrung by devastating water shortages caused by a prolonged drought in effect since 

the mid-1990s that have brought reservoir and groundwater levels to record lows (Chavez 

1999; Liverman 1999b; Mumme 1999). 

Rainfall and Climate Variability 

As we see in Figure 1.8, Mexico's highest average annual rainfall occurs in the 

southern Yucatan Peninsula region, and the central region is generally characterized by 

moderate precipitation. By way of contrast, the north and northwest regions are 

characterized by very low rainfall averaging across the region less than 600 mm aimually. 

As we have seen, rainfall varies greatly from year to year given the propensity of specific 

regions to periodic droughts or episodic storm occurrences. In terms of temperature and 

climate. Figure 1.9 demonstrates that the Yucatan Peninsula region maintains the highest 

average annual temperatures, and coastal areas along both the Pacific and Gulf coasts 

have very high average temperatures of around 25 degrees centigrade, with the 

mountainous interior generally having cooler temperatures. The northwest region is 

characterized by very high temperatures in the coastal, desert regions, then gradually 

becoming cooler nwving from the coast eastward toward the sierra. 

Mexico's water situation today is critical. In addition to the regional imbalances 

that play havoc with supply and demand and the strains that increasing urban populations 

are placing on desert cities in the north, as we will observe in Chapter Four, Mexrcan 
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water resources also are affected by high degrees of municipal and industrial 

contamination. 

V. Why SoBoni? 

In terms of water supply and demand, the north of Mexico stands out as a region 

of critical importance. It is the region of lowest natural supply, due to its arid and semi-

arid geography, and has the greatest incidence of any region of high water contamination 

and aquifer over-exploitation. It is also the region of greatest demand, due to 

concentration of industrial activity, growing urban populations, and especially, the 

concentration of agricuhural production. Twelve states, including Sonora, were declared 

to be in a state of emergency due to drought in 2000. Reservoir levels in many Sonoran 

dams were at record lows in 2000 (Becerril 1999). By 2001, reservoir levels had begun 

to recover due to higher precipitation levels (INEGI 2001). 

Normally, approximately 95 percent of Sonora's territory has a dry climate 

characterized by high temperatures and low precipitation, with average annual rainfall 

(between 1941-1996) of436 mm, compared with a national avenge of 774 (INEGI 

2001). According to the government statistics agency, forty-six percent of Sonora, 

including the Caborca irrigation district and other areas hugging the northwest coast from 

San Luis Rio Colorado south to the Sinaloa border, has a very dry climate with average 

annual rainfall less than 400 mm, and extreme temperatures that average from 18 to 26 C 

(op.cit.). The climate of the Rio Yaqui irrigation district in southern Sonora is 

characterized as '^^ery dry desert with summer rains.'^ The Sonoran climate is typified by 
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heavy summer rains (monsoons) in the period late June through August, followed by light 

winter rains (equipatas) in the period December through January. 

If in normal years, the Sonoran climate is characterized by low rainfalls and 

extreme high temperatures, especially in summer months, in years of drought, these 

characteristics are even more exaggerated. Magaiia and Conde (2000) analyzed the 

relationship between the El Nifio phenomenon, water availability and changing demand 

profiles in Sonora. They found that Sonora is highly vulnerable to interannual climate 

variability and climate change, particularly when assessed in light of increasing water 

demand, competitition amongst water user sectors, and decline in water quality. These 

findings underscore the critical situation of Mexican water use today and in the near 

future, given the likelihood of continued drought. 

The state of Sonora is one of the top five agricultural producers in Mexico, 

responsible for generating 5.6 percent of Mexico's agricultural GDP. as we see in Figure 

1.10. Sonora is the highest volume producer of wheat in Mexico, producing 29.3 percent 

of the national total in 1991. Sonora is a significant meat producer, ranking in the top 

five beef producers (about 5 percent of the national total) and top two pork producers 

(18.3 percent of national total) (INEGI 1998:190,196-7) For over 120 years, Sonora has 

attracted a high level of foreign investment from the United States, and Sonoran 

producers have been exporting crops and produce to the United States during that entire 

period. Today, the United States continues to be Mexico's major agricultural trading 

partner. Sonora, bordering Arizona, is well-positk)ned to take advantage of proximity to 

Mexico's major export market. Sonora has seven of Mexico's 81 irrigation districts. 
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nearly 10 percent of the national total.^ All but one of Sonora's districts have been 

transferred to management by the district's water users since 1992. Sonora is one of the 

principal regions that benefited from Mexico's irrigation program, dating back to the 

1880s. Today, as we observe from Figures l.l I and 1.12, Sonora has the highest 

concentration of irrigated area (IS percent) of any state in Mexico, and the second highest 

concentration of irrigated land as a percentage of agricultural land within the state (66 

percent). So no ran production in the irrigation districts is modem and commercialized. 

For example, of Sonora's 43,109 production units (i.e., farms), 82 percent utilize 

agricultural machinery, either tractors or other large vehicles, compared with only 24 

percent nationally (INEGI 1994:Table 28). 

In terms of socioeconomic factors, Sonora ranks well above the national average 

indicators for health, nutrition, and general well-being. Sonora ranks ninth nationally 

(with one being high) on an index of well-being (Banamex 1998:447,457). It has the best 

ranking nationally for incidence of child malnutrition in rural areas, and has a higher 

consumption of beef than the national average(op.cit.:4S7), meaning that protein intake is 

higher among Sonoran children than nationally. With respect to nutrition overall, 87 

percent of the Sonoran population has normal nutritional intake, compared with 57 

percent as a national average (op.cit.; 451). While nearly 43 percent of the national 

^ Sonora's seven irrigatian districts are; Rio Mayo (038); Rio Yaqui (041); Coionias Yaquis (018); 
Guaymas (084); Costa de HertnosiUo (051); Ahar-Pitiquito-Caborca (03*^; and San Luis Rio Colorado 
(014). 
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population is somewhat to severely malnourished, 13 percent of Sonorans &11 into this 

category (op.cit.)- Sonora ranks 22 overall in a national index of marginality, similar to a 

stress index. The index accounts for nine municipal stress indicators, including: 

illiteracy; population employed in the agro-sector; homes lacking piped water; homes 

lacking sewerage; homes lacking electricity; homes with dirt floors; and the average 

number of occupants per room. 

Given the historical, geographic, social capital and agricultural strengths of 

Sonora, its producers are among the most highly qualified in the country. The 

agricultural modernization strategies being pursued by the Mexican government are 

geared to benefit producers such as those in Sonoran irrigation districts. If any group of 

producers is going to benefit from Mexico's modernization strategies, Sonoran producers 

ought to be prominently among thenu 

The majority of Sonoran land is in private control, with 14.5 percent in ejidos. 

Figure 1.13 provides a detailed land tenure breakdown for Sonora. Table 1.3 provides a 

detailed comparison of Sonora with selected ejidos and regions. The table provides 

comparative data on two of Mexico's highest-producing and highly-irrigated regions, the 

Northwest and West regions, as well as two regions characterized by rainfed production, 

the Central and Pacific South regions. Although Sonoran ejidatarios do not have all the 

attributes of private producers, they do share a number of them, and to a greater extent 

than ejidatarios in other regions of the country, as can be observed from comparisons 

between Sonora and the national average in Table 1.3. Most important for the purposes 



FIGURE 1.13: LAND TENANCY IN SONORA 
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of this study, one hundred percent of the ejidatarios in the study areas have rights to 

irrigation water, since their land is within irrigation district boundaries. They share with 

Sonoran private producers a prime geographic location near the United States border, an 

efficient transportation network, and proximity to the U.S. market. They are technically 

skilled and have a long productive history in the region. Sonoran ejidos have more land 

per ejido (2,041 ha) than the average ejido nationally (1,146 ha), although a smaller 

percentage of total land in the state belongs to the ejido sector (15 percent Sonora, 32 

percent nationally). The average number of irrigated hectares per ejido (558 ha) is more 

than four times the national average (126 ha). Seventy-one percent of Sonoran ejidos 

have irrigated land, compared with only 16 percent nationally. Eighty-four percent of 

Sonora's ejidos own tractors, compared with only 56 percent of ejidos nationally. These 

attributes indicate that Sonoran ejidatarios have more productive resources and capacity 

than ejidatarios in other regions, although certainly not the equivalent of the state's 

private producers. Therefore, as with the private producers, it is reasonable to assume 

that Sonoran ejidatarios in irrigatu>n districts shoukl be well-placed to benefit &om 

Mexico's modernization strategies, if any group of ejidal producers is going to benefit. 

This assumption is a fundamental premise upon which this study in based. Let us turn 

now to a brief overview of the two research sites and populations included in the study. 
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VI. Research Study Sites 

This study is based upon research conducted in two irrigation districts in Sonora. 

The two research sites are located in geographically distinct areas and are based upon 

distinct types of irrigation systems, one a surlace-water, gravity district in southern 

Sonora and the other a groundwater-based pumping district in the northwest coastal 

region. Their differing geographic locations and their reliance on distinct irrigation 

technologies has the advantage of capturing a greater diversity of transference 

experiences and resource management challenges, and may help broaden the applicability 

of the study's findings to other areas of Mexico. Of particular importance is the inclusion 

of a groundwater district, which, although they are few in number in Mexico, are of great 

importance in the production of higher value export crops such as fruits and vegetables. 

Groundwater districts are also among the most severely challenged in terms of 

overexploitation of aquifers and agro-environmental problems such as salinization of 

groundwater resources. The Caborca aquifer is one of the nation's 96 severely over-

exploited groundwater aquifers located in Sonora (C.N.A. 2001).^ 

Both districts were formally established in the 1950s. According to the most 

recent agricultural census, the Rio Yaqui Irrigation District (041) has nearly 20,000 water 

users, of whom two-thirds are ejidatarios with an average of 8.99 hectares (IMTA 1990). 

Of these, nearly 6,000 ejidatarios control very small holdings of 4.3 hectares. An 
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additional nearly 5,000 ejidatarios control slightly larger holdings averaging 6 hectares. 

The 5,255 private &nners have average holdings of 77.6 ha, and about one-fifth have 

very small holdings of 3.2 hectares. Due to the widespread practice of renting and 

prestanombres, actual private landholdings are much larger than these formal figures 

indicate.** The World Bank (Palacios 2000) considers the Rio Yaqui district especially 

significant in the process of transference and decentralization because farmers they have 

long been responsible for operation and maintenance of their secondary irrigation 

systems. It is also one of the most important productive regions in the country, 

particularly for wheat. The Rio Yaqui district surrounds Sonora's second largest and 

most important city, Ciudad Obregon (formerly Cajeme). 

The Altar-Pitiquito-Caborca Irrigation District (No. 037) is located in the 

northwestern coastal region of Sonora. The irrigation district includes a total of 3,761 

users, with approximately two-thirds ejidatarios and one-third private farmers (IMTA 

1990). Half of the ejidatarios are very small landholders averaging 3.03 hectares. Only 

2.3 percent of ejidatarios have holdings greater than 20 ha, (with an average holding of 

21 ha). Among private property owners, 24 percent of the private farmers have average 

holdings of 88.78 has., controlling a total of 64 percent of privately-held land. 

Approximately 21 percent of the private producers have very small landholdings 

averaging 3.3 ha (op.cit.). As was the case in the Rio Yaqui district, the actual amount of 

land in private control is much larger than these official figures indicate, due to renting 

^ Sonora's other two severely over-exploited aquifers, according to the National Water Commission, are in 
Guaymas and the Costa de Hermosillo (C.N.A. 2001). 
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and the common usage of prestanombres to avoid parcel size limitations imposed by 

agrarian law. 

The similarities and differences between the two irrigation districts are addressed 

in detail in Chapter Six. Three of the most significant differences bear mentioning 

earlier. First, as alluded to above, while the Rio Yaqui is a gravity irrigation system 

using water from the Yaqui River in a three-dam system, Caborca is a groundwater 

pumping district using water from a total of 831 deep wells. A second major distinction 

between the two districts is size. The Rio Yaqui district has nearly 

20,000 users organized into 42 water modules, on 220,000 ha, operated by a Society of 

Limited Responsibility. The Caborca district is much smaller. Although it has over one 

million ha, much of the area is coastal desert where no water is available. Thus, oiily 

60,000 ha are potentially open to cultivation, and the actual land in cultivation is only 

about 37,000 ha due to water restrictions. Caborca has 3,761 water users organized into 

two water modules, operated by an Association of Water Users. The third major 

difference between the two districts is in the crops produced. The Rio Yaqui is 

principally a wheat-producing region, with 190,000 ha in wheat in 2000-2001. Caborca 

is more diverse in crop production, producing asparagus, raisins, table grapes, industrial 

grapes, olives, and wheat as the region's principal crops. Caborca has about 12,500 ha in 

pressurized systems —such as drip (goteo) and sprinkler (aspersion and micro-aspersion) 

systems—which allow greater crop diversity due to the ability to control more precisely 

* The tenii prestanombre Iherally means "lending names.'' Private producers have traditionally used 
prestanombres to identify property as beiongmg to &mily members or friends, thereby getting around the 
land ownership limitation imposed by the Agrarian Law. 
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the direction and usage of the water. The Rio Yaqui district only has about 200 ha in 

pressurized systems. As we will see in Chapters Seven and Eight, the differences in 

irrigation technology have implications for crop diversity and water conservation in the 

two districts. 

VII. Methodoloigv of Study 

This research utilized a mixed-methods approach, including ethnography, 

statistical reports, producer surveys (in the YaquO, and archival research. In-depth, semi-

structured interviews were conducted with 120 producers and officials in the two 

irrigation districts. All research for the study was completed between September 1999 

and December 2001. Interviews were conducted with a stratified sample of different 

types of water users, including ejidatarios, colonos and private producers, both male and 

female. The heads of producers unions were interviewed for all major producer groups in 

both districts. Government official interviews included high-ranking officials at the 

National Water Commission in both districts and at the Secretary of Agriculture 

(SAGAR) in both districts, as well as individuals in charge of specific program areas 

(e.g., Procampo; the C.N.A.'s Rehabilitation and Modernization program). Extensive 

interviews were conducted with irrigatk>n district officials in both districts. Interviews 

were also conducted with elected members of the Agricultural Directive committees that 

govern water modules, with staff directors of water modules, and with users themselves. 

The stratified sample provided data across the spectrum of irrigation users in the two 

districts. It resuhed in comparative data used to analyze differences in local impacts of 
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national water policy changes on small versus large farmers, ejidatarios versus private 

property owners, and among different subregions within the state of Sonora. Interview 

questions were organized according to the two main areas of focus of the research 

problem, structural changes and individual responses. For example, in terms of structural 

change, producers were asked about their perceptions of the role of the National Water 

Commission after transference, and its involvement in the everyday irrigation and 

agricultural practices of producers. On the level of individual response, fermers were 

asked, for example, about changes in their cultivation practices, their use of irrigation 

water, internal dynamics of the water modules, and their plans for the future. Data on 

land renting and water rights transfers in the Yaqui was obtained from staff directors of 

water modules. Other data on trrigation, water rights and transfers were obtained from 

irrigation district ofi[icials in the two sites. 

This research was principally supported by the Inter-American Foundation's 

Dissertation Fieldwork Fellowship (Washington D.C.). The Social and Behavioral 

Sciences Research Institute and the Graduate College at the University of Arizona, as 

well as the National Science Foundation's Science and Technology Center Sustainability 

of Semi-Arid Hydrotogy and Riparian Areas (SAHRA) program at the University of 

Arizona all provided support. I was privileged to be a Visiting Professor/Researcher 

from January through June, 2000 at El Colegk) de Sonora in Hermosillo, Sonora. 
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Vm. Organization of the Study 

The study is organized into four parts with a total of nine chapters. Part One 

provides an introduction to the study and discusses its theoretical approach. The second 

chapter discusses the theoretical approach of the work, focusing on political ecology and 

state-society relations. Part Two contains three chapters that set forth the context of the 

study at different scales of analysis. Chapter Three provides an overview of the national 

political-economic context and addresses Mexico's movement toward liberalization and 

decentralization in economic policy and agricultural policy. Chapter Four continues the 

focus on the national context with its examination of the development of water and 

irrigation policy in Mexico. Chapter Five details the development of the state of Sonora 

as an agricultural powerhouse region, focusing on the development of irrigation and the 

green revolution as critical periods in its history. The chapter emphasizes how western 

Sonora and the northwest of Mexico developed as one of the major centers of agriculture 

in the nation. Part Three analyzes the political ecology of the two modem irrigation 

districts, the Rio Yaqui and Caborca districts, in Sonora. Chapters Six, Seven and Eight 

jointly provide comprehensive analysis of the two case study sites. Chapter Six examines 

the transference program in both districts. Chapter Seven analyzes the response of 

producers m the Rio Yaqui irrigation district to transference and the other water reforms 

instituted in the early 1990s. Chapter Eight details the responses of producers in the 

Altar-Pitiquito-Caborca district to the water reform package. Part Four addresses the 

findings and conclusions of the study relating to debates within geography about the 

impacts of gk)bal economic integration, the importance of scaled analyses, and to debates 
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within Mexican agriculture about the processes and prospects of decentralization and 

privatization of water. Chapter Nine assesses the significant findings of the study and 

addresses the implications for ejidal producers. Through a careful process of excavating 

the ways in which power flows through water, this dissertation will provide insights not 

only for our understanding of the transformation of Mexican sericulture, but also into 

geographic debates involving global economic integration, environmental resource 

management, and state-society transformation. 
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CHAPTER TWO: 
UNDERSTANDING WATER AND DEVELOPMENT IN MEXICO 

The role played by water in studies of agricultural transformation in Mexico has 

been both under-researched and under-theorized. Numerous volumes have focused on 

the transformation of agriculture since the initiation of land reforms, the adoption of the 

North American Free Trade agreement, and the implementation of dramatic economic 

and institutional restructuring. The central role played by water in this process of 

agricultural transformation has not received the attention it deserves. Critical issues that 

arise with respect to water involve how the role of the state has changed in light of a new 

institutional and water management structure; how market-oriented reforms have affected 

producers at a local level; and how producers acting as agents facing particular 

opportunities and constraints have responded to the challenges created by the new 

production environment. Mexico's massive water reforms bear many hallmarks of 

globalization processes occurring elsewhere in Latin America and the Third World. The 

World Bank shaped and financed the specific water modernization program adopted by 

Mexico. Privatization of water management and water rights were introduced as part of a 

World Bank-supported strategy to enhance producer efficiency. Producers reliant upon 

irrigation water are seriously impacted by global and regional trade agreements that have 

reduced protectionist measures and affected crop pricing mechanisms. Austerity 

measures required by international lenders have also changed the role of the state vis-a

vis producers, including, in particular, water and agricultural management agencies. 

These linkages of the package of water reforms to global economic integration processes 
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and national restructuring can be fruitfully assessed in terms not only of their practical 

effects but their theoretical import as well. 

In this light, the chapter outlines approaches drawn from political ecology to 

address how processes of global economic transformation and national restructuring have 

transformed rural environments. The study develops a political ecology of irrigation 

districts in northern Mexico that nonetheless requires an examination of restructuring 

processes and impacts at multiple scales of analysis, from the perspective of water users 

and producers in local irrigation districts to regional national and international levels of 

involvement. Figure 2.1 illustrates the organization of irrigation districts and associated 

institutions as a result of the transference programs. 

The water reform package created a set of new institutions and relationships, which 

will be addressed in Chapters Four and Six, such as the River Basin Coiuicils, the civil 

associations (water modules), emd the Societies of Limited Responsibility. 

The study addresses the following central themes: 

• Changes in state-society relations; and in particular, the changing role of the state vis

a-vis water users in Sonora; 

• Livelihood strategies of small, communal producers in Sonora, in terms of their 

responses to changes in water and agricultural policy in Mexico; 

• Individual and community responses (agency) to institutional and economic changes 

(structure) that have transformed the human-environment relationship in Sonora. 

The term "political ecology" was coined by anthropologist Eric Wolf in his 1972 

work "Ownership and Political Ecology" in which he tried to integrate land use practke 
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nCURE 2.1: IRRIGATION DISTRICT FLOWCHART 
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with local-global political economy (Peet 1996). It also developed in reaction to the 

growing politicization of the environment in the early 1970s, as evidenced in Cockbum's 

and Ridgeway's 1979 book Political Ecology (Peet 1996). The notion of a "politicized 

environment" is the fundamental understanding held by political ecologists that the 

processes associated with environmental change are not simply the result of natural 

causes or human activity, but that structural factors also shape the complex human-

environment interaction. As Bryant (1992 ) commented: "...[PJolitical ecologists start 

from the premise that environmental change is not a neutral process amenable to 

technical management. Rather, it has political sources, conditions, and ramifications that 

impinge on existing socio-economic inequalities and political processes." This is not to 

say that political ecologists wholly reject technical solutions and explanations. Rather, it 

is to emphasize that social, political and cultural conditions, as well as technological 

ones, must be weighed into the interpretation and resolution of social problems. 

Bryant and Bailey (1997:16) claim '^Third World political ecology" is best articulated 

within the discipline of geography, although it has important footholds within 

anthropology and sociobgy as well. They contrast it with a number of other "ecology" 

traditions that have been practiced over the last half-centiuy, including, among others, 

cultural ecology, ecological anthropology, environmental history, environmental politics, 

and human ecology. 

Political ecology has not typically been applied to studies involving modem 

agriculture, since the tradition of political and cultural ecology arose largely within local-
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level agrarian studies in developing countries. For example, well-known peasant agrarian 

and livelihood studies in African countries include Blaikie and Brookfield (1987); Katz 

(1991); Schroeder (1996); and Watts (1983), and many others; in Latin America, Hecht 

(1990); Bebbington (1993); Greenberg (1994); deJanvry (1997); and Sheridan (1988), as 

well as others. Some authors, however, are beginning to stretch the traditional 

boundaries of political ecology by working with political ecology in new applications. 

For example, Kaldjian (2000) used a political ecology framework to address questions 

regarding the role of urban gardens in contemporary Istanbul in contributing to Turkish 

food security. Arguing that urban areas should not be understood only as 'the antithesis 

of rural, agricultural regions," Kaldjian (op.cit.:93) maintains that the aspect of urban 

centers as social communities make them an apposite setting for cultural/political 

ecology, with their emphasis on human adaptation and human agency. At least two 

recent studies have assessed modem water systems from a political ecology vantage 

point. Lees (1998) has published a ''political ecology'* of water in contemporary Israel, 

focusing on the shifting power relationship between the state and kibbutz smallholder 

farmers. Indeed, the water situation in Israel appears to bear a surprising similarity to the 

situation in Sonora, marked by water shortage and drought; a changing role for the state; 

privatization of communal farms (which had their roots in a nation-building ideology); 

urban versus rural conflicts over water allocations; a reduction of state subsidies for 

agriculture; and a growing profitability crisis in agriculture. While many observers 

attributed the water crisis to technological or ecological failures. Lees concludes that, at 

root, the problems were political in nature and required, but did not receive, a political 
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solution. Finally, a forthcoming volume on the '^litical ecology of water** (Castro, Page 

et al forthcoming) will address a number of contemporary case studies in various world 

settings. My study contnbutes to the body of work that is pushing the boundaries of 

political ecology beyond its traditional applications by applying it instead to the study of 

large, modem irrigation districts in commercial agricultural areas. 

Even within the context of a modem irrigation district engaged in market oriented 

production, however, the ejidatario class of producers bears many of the hallmarks of 

campesino (peasant) production, in terms of their socioeconomic characteristics, such as 

low level of formal education, substandard housing, low level of basic services, small 

land parcels and lack of capital resources and production inputs. Thus, the ejidal 

producers in the two Sonoran irrigation district case studies in a sense represent a hybrid 

class of producer that straddles a line somewhere between "modem'* and '^traditional.** 

Indeed, as deJanvry*s (1997) national study of ejido characteristics and livelihood 

strategies demonstrated, access to just one critical resource—irrigation water—is the 

primary, yet pivotal, difference between the ejidal producers in this study and an 

ejidatario on rainfed land elsewhere in northem Mexico. 

The agrarian question continues to compel the interest of scholars today who puzzle 

over the inadequacy in today's internationalized productive environment of categories 

that bifurcate "capitalist and modem'* and 'traditional and peasant.** Increasingly, 

researchers in devebping rural areas have found that these classifications are no loiter 

adequate to describe present realities. Global capitalism as it plays out in specific local 
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contexts has resulted in many forms of hybridity that may include "modem peasants" and 

"peasant capitalists," among other labels. Contenqwrary rural producers may be cultural 

traditionalists engaged in capitalist production. On the other hand, they may be partially 

integrated into a capitalist system, but lack the same base of resources as traditionally 

"capitalist" producers. Unlike capitalist producers, they may share some resources in 

common or have communal land arrangements that 'mfluence the way in which resources 

are used and decisions are made. There may be restrictions upon the land tenure of some 

producers that do not apply in the case of fully privately-owned land. Tony Bebbington 

(Bebbington 1993) found in his study of the Chimborazo people of the Andes that the 

line between modem and traditional had become blurred. For the Indian peoples of that 

region, the essential cultural lifeline to being "Indian" is to reside in traditional "Indian 

space." The Chimborazo were therefore willing to modernize their agricultural practices 

if doing so ensured them continued residence in their traditional lands and retained the 

community intact. Bebbington's Chimborazo study is relevant to mine in that it provides 

another example of a people who, like the ejidatarios in my Sonoran case studies, have 

hybrid characteristics that position them as neither "peasant" nor "modem" producers. 

In 1996, Peet and Watts concluded that "the various restructurings and adjustments in the 

world economy produce neither a simple displacement of the traditional by the modem, 

the state by the market, or the local by the global, but, rather, a complex set of 

articulations which take the form of hybrid sorts of development and forms of modernity" 

(Peet, 1996:266). Still more recently, Batterbury et al note that "recent debates have 

struggled with the very idea of the peasant" (Bebbington 2001: 369). They argue that 
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contemporary political ecologies must, first, grapple with the specific manifestations of 

connections between rural societies and globalization processes, and second, must be 

grounded in notions of scale, livelihood, place and network in order adequately to 

represent the "ebbs and flows" of the globalization process (Bebbington, 2001:370). 

The case ofejidal producers within large, modem, commercial irrigation districts is 

paradoxical. At one level, ejidal producers in geographically well-situated irrigation 

districts (i.e., in the north, near Mexico's major trading parmer) ought to be expected to 

be among the first of those who benefit from modernization strategies. With barriers to 

capitalist participation removed (e.g., the potential to privatize their communally-held 

lands and offer them as collateral for credit; the ability to trade formally and legally their 

water rights), many ejidal producers might be expected to be able to reinvent themselves 

as agricultural entrepreneurs, pouring their new-found wealth into higher-value export 

crops to feed nearby U.S. gourmet niche markets. DeJanvry et al (1997) found a great 

degree of heterogeneity among ejidatarios, depending upon their levels of education, their 

land and water assets, access to technical assistance, ability to obtain and maintain credit 

arrangements, and other Actors (DeJanvry 1997:2). Nevertheless, a number of studies 

have shown that ejidatario producers are not, in fk;t, benefiting from agricultural 

modernization reforms, but are instead squeezed out of production or forced to 

supplement their agricultural incomes from a variety of sources, including, increasingly 

migration to seek work in urban centers and across the border. DeJanvry (1997:201) 

concluded: 
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"As a sector, the ejido is going through a profitability crisis and a serious process 
of productive and social decapitalization. This crisis threatens the very permanence of 
many households in the sector, creates incentives to migrate, and induces more extensive 
patterns of land use and delays in the processes of modernization and diversification that 
should be part of agriculture's adjustment to the macroeconomic reforms. This crisis is 
partly a product of appreciation of the real exchange rate and the elimination of 
subsidies... but... it al^ emerges from the coinciding processes of political and economic 
liberalisation which generate an institutional vacuum and thus reduce the opportunities 
for ejidatarios to maintain or increase productivity...." 

Specifically, the study found, based on ejidal survey data from 1990 to 1994, that 47 

percent of ejidatarios lived in conditions of poverty, access to the state rural bank's credit 

fell by 42 percent for larger farmers and 78 percent for small farmers, and use of 

machinery remained stagnant during the early years of agricultural modernization. Since 

supporting an entire &mily from the ejido often was not possible, migration was found to 

be a key component of what the study's authors call an emerging "peasant economy" 

(55), with fully 20 percent of adults having migrated, and of these, 53 percent having 

migrated to the United States. Ejidatarios' migration patterns have specific origin and 

destination characteristics, meaning that some local ejidal communities in regions of high 

migration will be more severely depleted than those in other regions. For example. 

DeJanvry et al (op cit:55) found that 75 percent of the migrants to the United States come 

from ten Mexican states of origin (in the center, north, and northwest regions of Mexico). 

The authors concluded that migration inhibits modernization of ejidos by draining away 

some of the most "dynamic" ejido members (58). Other studies, such as Chollett's 1994 

study of the Colima ejidal sugar sector concluded that new production arrangements have 

disadvantaged the ejidal producers in &vor of private producers. The present study 
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contributes to the empirical evidence on this question by examining the ways in which 

water reforms have impacted ejidatario producers who do have access to irrigation water. 

The next section of this chapter examines the contributions of political ecology 

for analyzing issues relating to water and development, with particular focus on its 

usefulness in teasing out themes relating to changing state relations, individual and 

community response, and structure/^ency considerations. Key terms and concepts will 

first be discussed in some detail to ensure clarity regarding definition and use. 

n. Clarification of Key Concepts 

The Notion of Scale 

Global economic integration is a recognized process of transformation within the 

world economy, referring to the processes by which international "commodity chains" 

are replacing specific sites of production (Goodman et al 1997), and the growth of 

linkages among global and national processes of capital accumulation, production and 

consumption (Otero 1996; Goodman 1997). Global economic integration is not a 

'totalizing, deterministic" (Goodman et al 1997:15) process, but one that is taking hold 

unevenly across space and time. Due to the way global economic integration manifests 

itself in distinct ways at different scales of analysis, it is critical to examine the process at 

these different spatui-tenqwral scales. 

The research presented in this study examines how the phenomenon of global 

economic integration in Mexico—and its attendant requirements for economic and 

legislative reforms at the national level—has downstream impacts on very small farmers 
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in local sites in northern Mexico. Economic restructuring in Mexico is part of a global 

restructuring process that in turn has resulted in impacts on small farmers. Following this 

trajectory, then, this study critically examines the downstream impacts of global 

economic integration at a very local scale on the ground in Sonora. Figure 2.2 illustrates 

the multiple scales of analysis and the dimensions being examined. The primary scale of 

analysis is the irrigation district, which is both a geographic place, with specific 

boundaries and hydrogeologic characteristics, and a community of water users. Within 

the community of water users are distinct producer groups: private producers, colonos. 

and ejidatarios, who. in turn, as individuals, have their own sets of opportunities and 

constraints. This study considers the impacts of the national water reforms on the 

irrigation districts as geographic places, as communities of water users, as producer 

groups, and as individual producers. The study also has a significant temporal 

dimension, analyzing the impacts of changes over a dynamic and pivotal ten-year period, 

from 1990 to 2000. 

Why is a scaled analysis of global economic integration processes so critical? 

The relationship between global events and changes and their local manifestations can 

only be accurately interpreted through a contextuaiized, place-specific understanding of 

localities and regions. Global economic integration attains particular character within 

specific contexts and has not taken hold uniformly across space or time. Political 

ecologists (and geographers and anthropologists of many stripes) assert a firm belief in 

scale in reaction to early literature that represented "globalization'* as having monolithic, 

totalizing characteristics. Based on close empirical research in communities across the 
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globe, many scholars believed this representation of "^globalization" performed an 

injustice to what was clearly a more nuanced, messy and uneven set of processes that 

manifest themselves in different ways in distinct locales. Others (Cox 1997) maintain 

that the vitality of the *Mocale" as an agent has been understated. Still others, 

(Swyngedouw 1997) maintain that an adequate understanding of the complex 

interworkings of "local" and "global" processes and actors is undermined by the notion 

of unmitigated "globalization." Swyngedouw's thinking is discussed in more detail 

below. Thus, even using a single word—"globalization"—to describe what in reality is a 

very complex and disjunct set of processes is held in disfavor by many scholars. (For this 

reason, this study employs the slightly more narrow term "global economic integration" 

throughout). "Nested" or other "multiple" scale analyses that consider causal 

relationships between and among a variety of structures, actors, and networks arose in 

large part as an adverse reaction to the totalizing notions of globalization. 

The Dictionary of Human Geography simply but not very use&lly defines scale 

as a "level of representation" (Johnston et al 1994:543), but more recent scholarship on 

the notion of scale has enfleshed the concept substantively. In spite of voluminous 

writing on the importance of scale, it turns out that defining it is not easy. Howitt 

(2002:1) maintains, "scale remains a troubling and even chaotic concept." He elaborates: 

"There is wide consensus amongst human geographers that the social construction of 
scale affects cultural and political landscapes. This is particularly obvious in the debates 
about both globalization and localism....[But] Part of the problem facing any 
contemporary discussion of scale issues in political geography...commences with an 
effort to explain just what this powerful concept actually means. While there is clarity 
about the nature of social construction, there is much less clarity about just what sort of a 
thing scale might be" (Howitt 2002:1). 
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Originally scale was a concept employed by cartographers to correlate the amount 

of actual distance between one point and another with a unit of distance on a map. In the 

1950s, regional geographers used the notion of scale to differentiate between regions 

which, while each could be termed a region, were essentially different from one another. 

Until the mid-twentieth century, an explicit focus on scale was largely confined to 

cartography and regional geography (Johnston et.al 1994; 543-4). Within human 

geography in the 1980s and 1990s, inquiries into globalization processes prompted 

interest in scale as a '^causal mechanism" of substantive issues associated with capitalism 

and modernity. In a review by Howitt of the development of the concept of scale, he 

notes that two figures were dominant in the debate during the 1980s. Peter Taylor 

advocated a notion of scale based on Wallerstein's world systems theory, involving three 

geopolitical levels of key significance, including ''world economy," "nation-state" and 

"locality" (Howitt 2002:2). Taylor argued that the process of capital accumulation is 

"experienced locally, justified nationally and organized globally" (Johnston et al 

1994:544). Neil Smith also advocated a hierarchical series of scales, including '^lrban," 

"regional," "national" and "global" (Howitt 2002:2). In the 1990s, theorizing about scale 

has turned away from the notion of fixed "ontologically given" scale concepts in favor of 

the notion that scales can arise out of particular discourses and relations (op cit:2). 

Advocates of the latter, more nuanced approach, including Howitt, also question the 

assumption that scale is necessarily arrai^ed in "nested hierarchies" (op cit:2). Marston 

(2000) argues that notions of scale need to be pushed outward to capture a more 

enfleshed understanding of scale. She writes: "...[the] questrans now driving the 
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scholarship on scale tend to focus on capitalist production while, at best, only tacitly 

acknowledging and, at worst, outrightly ignoring social reproduction and consumption" 

(Marston 2000:219). Marston's (2000) contribution was to expand the production-based 

concept of scale to "encompass the domains of reproduction and consumption as well," 

by identifying in her own work on women in late 19"' and early 20"* century U.S. "new 

scales [that] organiz[e] social relationships in new ways" (Howitt 2002:7). Thus, 

Marston has foregrounded "home" and "neighborhood" as new scales that take their 

place among the production-based geopolitical scales. Howitt (2000:7) conceives of 

scale as having at least three dimensions: size, level, and relation, especially relation. 

Howitt (2000:14) argues, "What emerges from the recent literature is that scale is 

preeminently a matter of relation, and that approaches which seek to summarize this 

dimension with the gloss of labels such as 'globaP or 'locaP without engaging with what 

is actually encompassed in context by the term, will actually miss the substance of the 

term and the phenomenon it represents." 

Within political ecology studies, the importance of scale has become a 

foundational principle. Batterbury and Bebbington (2001:373) state that it is "...a long

standing claim in political ecology... that any explanation of the relationships between 

people, environment and landscape has to operate at multiple scales." ' Goodman and 

' Bebbington and Batterbury (2001 ;37S-6) note that the importance of scale is well-acknowledged and has 
'̂ any origins." They cite '*Blaikie's now famous notion of a chain of explanation stretching from the field 
to the globe; Vayda's call for progressive contextualization ; Wallerstein's world system; and Watts' 
critique of theory that does not work across such scales." The specific works cited are as follows; P. 
Blaikie, The Political Economy of Soil Erosion-, P. Blaikie, ''Understanding Environmental Issues," in Vf. 
Stocking and S. Morse, eds. People and Environment, 199S; A. Vayda, "Progressive Contextualization; 
Methods and Research in Human Ecology," Human Ecology II, 1983; MJ. Watts, "'On the Poverty of 
Theory: Natural Hazards Research m Context," in fC Hewitt, ed. Interpretations of Calamity, 1983; I. 
Wallerstem, The Modem World System, 1974. 
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Watts maintain that local/global relationships have "highly specific characteristics" that 

are "occluded by totalising analyses of globalisation" (Goodman et al 1997:10). 

Capitalist competition is changing forms and thereby creating changes in the causes and 

effects of the movement of capital, but the impact of these changes at the regional and 

local level is "mediated by inherited structures, creating complex patterns, spatially and 

temporally diflferentiated" (Goodman et al 1997:10). Batterbury and Bebbington 

(2001:374) further argue that scale is not a passive part of global transformation, but can 

be activated within the transformative process: "...some actors...make use of these 

different scales, and of relationships among them, in order to further their own 

objectives....In other words, scale becomes a resource and not just a hierarchy down 

which forces cascade and ultimately affect people in particular places." 

It is because global economic integration develops and takes root unevenly across 

the landscape that regional, local and temporal scale analyses are essential in order to link 

back from observed events and effects to global-induced processes of transformation. 

The Sonoran case studies provide ample testimony to the need for proximate analysis that 

draws the connections between global influences and local impacts, which, as we will see 

especially in Chapter Eight, can vary even at the level of individual crops and producer 

sectors. 
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Global Economic Integration 

The meaning of global economic integration (part of the phenomenon often 

referred to as "globalization")' and its particular attributes in concrete settings is the 

subject of much debate (Cox 1998; Otero 1996). The role of the nation-state, the power 

of transnational companies, the hegemony of international lending agencies, and the 

question of what constitutes "local" versus "regional" versus "global" are some of the 

critical theoretical issues that presently concern scholars. Swyngedouw takes issue with 

the very notion of "global" versus "local," asserting that, instead, "the local and the 

global are mutually constituted" (Swyngedouw 1997:137). He argues that scaled places 

are the arenas of conflict and compromise, domination and marginalization, 

transformation and stabilization. He notes; "The key question...is not whether the state is 

globalizing or localizing, but rather what kinds of struggles are waged and by whom, and 

how the rescaling of the state toward glocal (sic) produces and reflects shifts in relative 

sociospatial power geometries" (Swyngedouw 1997: 159). Swyngedouw argues that 

scale, like space and place, is always a social construction whose meaning is constantly 

' This study employs the more precise term ''global economic integration" rather than "globalization" to 
underscore that the study is concerned with economic transibrmation at a worldwide level, rather than with 
cultural or linguistic or other kinds of globalizing processes that have also been the subject of much 
academic attention. For example, in his book Globalization: Social Theory and Global Culture, sociologist 
Roland Robertson states that 'isiobalization as a concept refers both to the compression of the world and 
the intensification of consciousness of the world as a whole" (p.8). He describes the *^certainty phase" of 
his model of globalization, from the late 1960s to the 1990s, as containing the following characteristics, 
among others; 'Concern with humanknid as a spedes^ommunity greatly enhanced, particularly via 
environmental movements. Arising of interest in world civil society and world citizenship, in spite of the 
'̂ ethnic revolution.' Consolidation of global media system... Islam as a deglobaliztng/reglobalizing 
movement. Earth Summit in Rio de Janeiro." (Roland Robertson, Globalization: Social Theory and Global 
Culture, Lxmdon: Sage Publications, 1992). The intention m this work is to avoid these broad-ranging 
meanings often ascribed to globalization by reliance on a somewhat more narrow term, global economic 
integration, to capture the concerns and processes of specific interest to this study. 
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being renegotiated. Thus, rather than focusing on facile polarities such as "global" and 

"local," scholarship should more meaningfiilly focus on the "politics of scale" especially 

as relates to the 'geometry of social power" that strengthens the power of some while 

disempowering others (Swyngedouw 1997:142). Swyngedouw's has become an 

important voice in the debate over the legitimacy or appropriateness of scaled analyses 

based on a global-local juxtaposition. Swyngedouw has tried to move beyond the 

boundaries of language by inventing a new word—^"glocalization"—to better capture the 

way in which scale politics is evinced out of social conflict along an ever-shifting scale 

between the global and the local. According to Howitt (2002:5), "Swyngedouw's great 

contribution has been his insistence that the nature of scale politics is to be found not in a 

theoretical discourse, but in the real-world practices of social conflict and struggle... [his] 

efforts to provide a new vocabulary of scale has been extremely helpful." 

The call for a more nuanced. flexible and reactive concept of scale—a moving 

away from the relative rigidity of an understanding of scale from a strictly capital-based, 

geopolitical vantage point—certainly raises issues for research, such as the work 

presented in this study, that utilizes a more standard framework of scaled analysis (e.g., 

global national, regional and local). However, a few points may usefully be raised in 

defense of such a construct as I have used. First, I would argue that the mere use of a 

term does not necessarily infiise that term with any particular set of meanings. Language 

is at once limited and multi-faceted, and words such as "global" and "local" can be 

employed to convey delimited or, by the same token, muhi-dimensional meanings, as 
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long as such meanings are clarified in the argument. Thus, while "global" may in some 

circumstances be packed with meaning that cannot be substantiated, it does not follow 

that "global" must always be assumed to be infused with indefensible meanings. For the 

'global-locar construct always to be forbidden would, due to the limitations of language, 

render virtually impossible the very task that Swyngedouw and other social theorists have 

set forth, which is that of sorting out the particularities of the relations of conflict between 

and among international entities and localities, and all the scales and places in between. 

The mere reliance on a 'global-local' construct, in short, should not be taken as evidence 

that the author blindly accepts either notions of totalizing globalization or fragile, 

powerless localities, or any other particular set of notions about how these relationships 

must play out. Instead, a 'global-local' construct, like any other, can be a perfectly 

serviceable analytical tool as long as the meanings it is infused with by the author are 

fully clarified. A second argument that can be raised in defense of using a 'global-local' 

construct is that Swyngedouw makes assumptions that seem to indicate that he believes 

the social construction of social relations is always and everywhere conflictual and that 

there is always a mutually interactive process of negotiating those relations up and down 

the scales. However, it seems to be the case that often power relationships exist well 

outside the arena of any overt current or past conflict, and that, moreover, while there is 

certainly negotiatk>n of the relations of power among some actors at different scales, it 

does not follow that all actors are always involved in negotiating all the relations of 

power that affect their lives and livelihoods. Even power relationships that have been 

conflictual in the past are not necessarily in constant conflict; sometimes, between some 
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actors, relations achieve a plateau, a stasis, or perhaps a level of stagnation, but at any 

rate a degree of continuing non-conflict, for some period of time. My point, then, is that 

it seems at least feasible that in places and circumstances not overtly marked by relations 

in open conflict, it may be 'safer' to advance a construct that discusses a 

"straightforward" understanding of global, national, regional and local scales, as long as 

meanings are precisely made manifest. Figure 2.2 illustrates the meanings I have in mind 

in utilizing the 'global-national-regional-local' construct in my Sonoran case study. The 

ragged and imprecise shapes of the elements of the graphic are intended to highlight the 

uneven nature of the ways in which different scales interact with one another. 

What, precisely, is meant by global economic integration? Global economic 

integration can be broadly characterized as a shift from competition between firms whose 

productive processes are located in specific nations to competition between transnational 

firms based on international productive processes located in a variety of nations. 

Goodman and Watts (1997:4) characterize this shift as follows; ''...the textbook world of 

neoclassical 'inter-national' trade theory, involving open or arm's length exchange 

conducted in competitive world markets between separate national firms in sovereign 

national economies, is on the wane. A high (and rising) share of work! trade is now 

internalised by transnational corporations (TNCs) via intra-industry transactions between 

firms integrated into world-wide production systems and intra-firm hierarchies." Global 

economic integration also refers to the leveling of worldwide economic markets through 

trade liberalization and the adoptron of regional trade agreements, such as the European 

Union, NAFTA, and Mercosur. 
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nGURE 2.2: MULTIPLE-SCALED ANALYSIS 

GLOBAL 

World Bank influence 
through lending practices 
Mexico's participation in 
NAFTA and other free trade 
agreements 
Changing international 
consumption/supply patterns 
Mercurial international 
pricees 

IRRIGATION 
DISTRICT 

Privatizau'on of water 
management through 
transference 
New water management 
institutions 
Water Pricing mechanisms 
Water shortage and aquifer 
depletion 
Differential access to irrigation 
technoloev betv/een and within 

NATIONAL 

• Political opening results in more parties 
represented at local, state and national 
levels 

• Erosion of PR! power base/control 
• Structural adjustments, austerity 

measures, devaluation of peso 
• Restructuring of national water policy via 

new legislation, institutions, structures 
• Reduction of state agricultural 

agencies 
• New roles for federal water and 

agricultural managers (C.N.A^SAGAR) 

STATE 

Opportunities and constraints 
based on regional location (e.g.. 
access to markets, distance, 
resource assets) 
Emergence of regional planning 
(e.g.. River Basin Councils) 

PRODUCER GROUPS 

• Different levels of 
penetration into diverse 
crop production 

• Varying levels of export 
market orientation and 
integration 

• Emergence of cooperative 
relations among producer 
groups, especially to 
manage crisis 

V. 

INDIVIDUAL 
PRODUCERS 

• Potential for higher-level 
participation in decision
making wnthin water 
module 

• Enhanced legal rights over 
land and water assets 

• Coping with uncertain 
international market 
demand and prices 

• Increased competition 
from S. America. Eurooe 
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The transfbrmation of agriculture, the sector of greatest importance to this Sonora 

study, is embedded in this larger shift in the political-economic picture framing 

agriculture worldwide. The global integration of agriculture and shifts in worldwide food 

production and distribution networks is a key focus of scholarly consideration (Gouveia 

1994; Goodman and Watts 1997). For example, Gouveia (1994:125-148) documented 

the different global strategies pursued by meatpacking industry giants over the last 1S 

years to accumulate capital. Friedland (1994:210-231) has analyzed recent developments 

in fresh fruit and vegetable production worklwide. The international economic 

integration is occurring not only at the production end of the commodity chain, but 

importantly, at the consumption end as well: "^...some within the LDCs (less developed 

countries) are eating better at a time when others in Africa are descending into a universe 

of ever-greater food insecurity, millions in California go hungry while others consume 

'designer' organic vegetables shuttled around the world in a sophisticated late twentieth 

century 'cool chain'... (Goodman and Watts 1997:2-3). Changes in consumption 

patterns worldwide have been linked to rising incomes, leading to higher meat 

consumption and an increased use of land to produce feed grain for livestock or fresh 

fruits for export (Goodman and Watts 1997:2; Sanderson 1986; Friedland 1994:220). 

Since consumption drives demand, and demand stimulates production, the volatility of 

consumption patterns can represent both opportunities and challenges for producers. For 

example, producers responding to a growing niche market demand for a crop may have 

high initial investment costs to be able to establish the crop, learn associated new 
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technologies, and master the marketing end of the process. These steep investment costs 

create a higher level of risk for producers, while at the same time positioning them to 

reap higher profits. If consumption patterns should chaise and the market demand for a 

particular crop drop off suddenly, producers will experience a loss of profitability. The 

two case studies in this dissertation cover two general responses by producers to such 

challenges, with the Yaqui district producers tending to be ''path dependent" and continue 

to produce a well-known reliable crop, wheat, with a government-subsidized price; while 

Caborca district producers are more heavily involved in crops closely linked to 

consumption patterns in the United States and Japan. 

Structure and Agency 

The concepts of structure and agency are critical to an understanding of how 

various actors and processes co-relate with one another. As elaborated by Giddens 

(1982) in his theory of structuration, structure and agency shed light on how social and 

political systems and rules interweave and relate with individual decision-making and 

response. Structure and agency, in Giddens' elaboration, are mutually constitutive, 

engaged in multiple ceaseless and seamless processes of both creating and transforming 

one another. In accordance with Long et al (1992:22-23), the notion of agency "attributes 

to the individual actor the capacity to process social experience and to devise ways of 

coping with life, even under the most extreme forms of coercion....Social actors are 

'knowledgeable' and 'capable.'" Agents" are not only individual human beings, but 

also can be capitalist enterprises, church organizations, political parties, or state 

agencies. Actkin is embedded within a structural environment, with the ''structures'^ 
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comprised of a broad-ranging set of institutions that wield power over individual and 

social life. As stated by Batterbury (1997:35) '^f humans are seen as agents, then the 

state, the economy and wider social relationships form the structure which these agents 

live through and also modify." Power and knowledge are mediated through social 

processes, formed via the struggle by human agents to wrest meaning from within the 

structures within which they live, but which they also help to create and maintain. 

Agency is the result of human action in choosing one interpretation over another; taking 

one decision over others; or any other action or decision which is the result of 

engagement with the broader structures that shape, inform and govern human existence. 

This study utilizes a structure-agency construction in helping to interpret social-

political processes (Long et al 1992:16-43). The structure-agency framework lends itself 

well to actor-oriented research that analyzes the ways in which different social actors 

(e.g., producers, irrigation district ofHcials, state agencies, the World Bank) relate with 

one another to produce various outcomes. This study incorporates a structure-agency 

dialectic by conceptualizing the problematic of a new water climate as a dynamic issue, 

with different communities positioned to respond in distinct ways to the structural 

changes. The study focuses on the aspects of human agency, social mobilization and 

local development strategies that occur on the ground. For example, the study examines 

the role of state actors such as the National Water Commission and how it now interfaces 

with local irrigators. It focuses on the internal dynamics of change within ejido 

communities and analyzes whether individual farmers are now making different choices 

at a household level For example, the study examines whether farmers are choosing to 
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purchase additional water rights or to abandon fanning altogether, and what structural 

factors (e.g., access to credit) make different choices possible. 

To this point in the chapter, we have introduced the theoretical approach of 

political ecology as the principal organizing fiamework of the study. I have suggested 

how political ecology brings into relief questions about scale issues, and I have argued 

for a clearly delimited understanding of the global-local construct the study hangs upon. 

Finally, I have discussed the terms scale, global economic integration, and structure and 

agency, in order to attain that a crisp understanding of how and why terms are used, and 

what they mean in this context. Now let us, in this final part of the chapter, turn to a 

review of the relevant political ecology literature. 

n. Political Ecology as a Theoretical Compass to Examine Water and 
Development in Mexico 

The origins and specific content of political ecology has been a subject of 

some debate. Broadly speaking, political ecology grew out of the cultural ecology 

tradition, whose best-known contributions included the hunter-gatherer society studies of 

Julian Steward, and the agricultural intensification studies associated with Clifford Geertz 

and Robert Netting, Cultural ecology also made significant contributions within Latin 

American studies, through the work of well-known scholars such as James Parsons in 

Colombia, Bernard Nietschmann in Nicaragua, William E)enevan in tropical Peru, and 

William Doolittle in Sonora, Mexico. Karl Butzer (1989) defined the major 

preoccupations and approaches of cultural ecok)gy as the following; a focus on the 

complex, systemic relationship between sockty and nature, especially with respect to 
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people's resource management; a focus on cultural behavior in its fimctional role, with 

respect to material and nonmaterial culture; an interest in food production, demographics 

and sustainability issues in rural. Third World communities; and an interest in behavioral 

diversity and feedback loops rather than establishing causation or prediction. In general, 

cultural ecology provides important insights into subsistence cultures and their adaptive 

strategies. Butzer (1989) provided a compelling summary of the contributions of cultural 

ecology: "Cultural ecologists are firmly opposed to mindless modernization according to 

Western standards. They argue that traditional agriculture reflects much trial-and-error; 

minimizes risk; is more often than not based on intuitively good ecological decisions, if 

not sound evaluation; and that it is intimately interwoven with cultural values and 

perceptions. A common stance is that Westerners should first leam from indigenous 

groups before prescribing change, and that any changes should incorporate...the best 

components of the traditional system." Cultural ecology has been criticized for its 

preoccupation with the actions of individual decision-makers which does not illuminate 

the social processes of cooperation, conflict and contradiction that contribute to 

environmental modification (Zimmerer 1996). A perceived lack of focus on structural 

factors in cultural ecology is often pointed to as the principal difference between cultural 

and political ecology. However, to a great extent, cultural and political ecology have 

become so intermixed in both theory and practice that any clear definition between the 

two strands of thought is difHcuk to precisely sort out. 

Blaikie and Brookfield (1987:17) defined political ecology as "meshing the 

concerns of ecology with a broadly-defined political economy." Political economy 
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focuses on class distinctions, the role of the state, and the social relations of production 

(Blaikie 1987). Political ecologists incorporate and build upon this platform to focus on 

development in rural Third World settings, giving nature and enviroiunent (e.g., land 

degradation, deforestation, and agricultural practices) a central role (Peet 1996). Political 

ecology takes seriously the task of understanding change within a concrete historical 

context and unpacking the specifically regional meaning of national or international 

changes (Peet 1996). As political ecology has developed since the mid-1980s, it has 

incorporated many poststructural attributes that fiuther distinguish it from cultural 

ecology, for example, an engagement with discourses about knowledge and power or 

debates about who can claim to represent 'ihe disempowered other." Moreover, although 

political ecology built upon cultural ecology (which is more clearly environmentally 

focused), it traditionally had little actual concern for ''ecology" as a principal organizing 

concept (Peet and Watts 1993). This, too, has begun to change over the last decade, with 

envirotunent and ecology being increasingly foregrounded in livelihood and development 

studies. Political and cultural ecology share a preoccupation with contextualized studies 

that take seriously a close understanding of local communities and the practices and 

norms that adhere within them. Shared ethnographic research methodologies such as 

participant observation and interviewing are a vibrant link between the two traditions. 

Some political ecologists, working from a post-structuralist vantage-point, acknowledge 

their own subjectivity within the research endeavor and through their choice of methods, 

frequently attempt to empower the research subjects by giving "voice" to their own 

words. 
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Bryant and Bailey (1997) classified five approacl^ to political ecology, which 

are not mutually exclusive and in fact are often used in combination with one another. A 

first approach is research oriented toward explaining a specific environmental problem or 

set of problems, such as soil erosion, tropical deforestation, water pollution or land 

degradation (21). Hecht and Cockbum's 1979 book on deforestation of the Amazon, and 

Blaikie and Brookfield's 1987 book on land degradation in Africa exemplify this 

approach. A second approach is to focus on a concept perceived as having links to 

critical political ecology questions, such as work on sustainable development that 

analyzed the discourse in terms of the roles of different actors in structuring the discourse 

(Escobar 1996: 48). A third approach is to analyze a range of linked ecological and 

political issues within a specific geographical region. Examples of this approach would 

again be Blaikie and Brookfield's 1987 work on land degradation in Africa, or Bryant's 

1993 work in Southeast Asia. A fourth approach is to use a particular lens to examine 

political-ecological questions, based on socioeconomic characteristics such as class, 

ethnicity or gender. Examples would include Schroeder's (1996) work on Gambian 

gardens as gendered spaces or Rocheleau's (1996) work in feminist political ecology. A 

fifth approach, and the one favored by Bryant and Bailey, focuses on the actors involved 

in political-ecological conflicts. They assert that an actor-oriented approach seeks to 

understand conflicts or cooperation as "an outcome of the interaction of different actors 

pursuing often quite distinctive aims and interests" (Bryant et al 1997:24). The value of 

the actor-oriented approach according to Bryant and Bailey is to "avoid the Achilles heel 

of k)calism," the locus of some critkiues of political ecology that claim that research 
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findings have limited applicability outside the area studied. Bryant and Bailey argue that 

by analyzing the role and significance of selected actors in Third World environmental 

change, local-level research can have valid theoretical and comparative implications. 

The actor-oriented approach also provides a comprehensive picture of the '^motivations, 

interests and actions" of the actors in a way not achieved through other approaches. The 

actor-centered approach also underscores the significemce of the political basis to political 

ecology, by focusing on the interactions of various actors and recognizing the varying 

degrees of power that adhere within each group (Bryant et al 1997:25). Bryant and 

Bailey unfortunately provide little justification for their claim that the actor-oriented 

approach is more robust and allows greater applicability than the other approaches 

outlined. Why, after all, should actors in a particular network in one location be at all 

representative of similar actors (e.g., small fanners, fishermen, the state, NGOs) in a 

different location and network altogether? How is the actor-oriented approach more 

robust than say, a land degradation study making claims that land degradation in one 

locality must be similar to that in other areas? The actor-oriented approach also &ils to 

capture the complexity of actors with multiple identities, for example, the campesino 

who is also an elected state representative, relying on overly-simple classifications. 

Bebbington and Batterbury's recent work on "political ecologies of globalization" 

(Bebbington and Batterbury 2001) outlines a different, yet closely related, set of possible 

approaches to this type of rural devek)pment study. While Bebbington and Batterbury do 

not attempt to provide an exhaustive, comprehensive set of approaches, they are 

nevertheless explicitly interested in the possibilities and "yields" of different approaches. 



95 

in terms of their robustness, their broader applicability, their strengths and weaknesses. 

Of the four papers in this collection, two (Perrault 2001 and Bebbington 2001) focus on 

"organizations" situated within a transnational network as their "point of entry" into 

looking at links between rural livelihoods and globalization. These papers might be 

broadly classified as following an "actor-oriented" approach, in the system outlined by 

Bryant and Bailey, with organizations as the principal actor within the network. A paper 

by Rocheleau (Rocheleau et al 2001) falls into Bryant and Bailey's fourth classification, 

research approaches based on an analysis of class, gender and race issues. Despite these 

similarities, however, the range of approaches exhibited in the Bebbington and 

Batterbury collection offers a better notion of the complexity inherent in attempting to 

classify approaches. For example, the Bebbington paper offers a comparative case study 

of organizations of peasants in four different Andean communities, located in three 

different countries (Bolivia, Peru, and Ecuador). By contrast, the Batterbury paper 

focuses on intensive, place-based research in one rural community. The authors point out 

that each approach has its strength, with place-based research yielding 'Tar more inquiry 

into the nuances and details of local political ecologies, and the complex ways in which 

the global and local become enmeshed in each other in particular places" (Bebbington 

and Batterbury 2001:373). On the other hand, "comparison [across places] allows more 

robust conclusions" although "the ethnography inevitably becomes thiimer" (op.cit.:373). 

Bryant and Bailey (1997) advance the claim that the actor-oriented approach is 

the strongest overall, yet provkle little justification for this argument. By contrast, 

Batterbury and Bebbington point out that different problems may require distinct 
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approaches or sets of approaches: 'There are always different methodological options for 

political ecologists, and the final choice will depend on a mixture of research purpose, 

resource availability and logistics" (Bebbington and Batterbury 2001: 373). Both the 

Bryant and Bailey book on Third World political ecology and the Batterbury and 

Bebbington paper on emerging approaches to analyzing processes of global-local 

economic transformation provide a useful look at prevalent approaches to "doing" 

political ecology and the relative strengths and weaknesses of various approaches. The 

argument that different problems may require distinct kinds of approaches is a 

compelling one, borne out by the fact that a particular researcher may follow all of these 

approaches within the course of his or her career. In this sense, a political ecologist might 

argue that the research question itself leads to the appropriate methdology and approach, 

rather than the reverse. 

Political ecology has been criticized as lacking a coherent central organizing 

principle or core. It is less a "theory" than a loosely-unified set of approaches drawing 

from the political economy, cultural ecology and poststnictural perspectives. As one 

writer commented, "Political ecobgy ...raises more questions than it answers" (Keil et al 

1998:1). Political ecology as an approach to research does not have a predictive capacity 

and does not pretend to offer a model of how social realities will unfold under certain 

circumstances. Its highly context-based nature is both its strength—ofiering "thick" 

description and rich analysis of local communities and processes—and its weakness. The 

rich analysis may be limited by its specificity to one location. Many political ecologists 
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try to counterbalance this perceived weakness and enhance the applicability of their 

research by doing comparative case studies. 

Several works in the political ecology tradition are significant for having broken 

new ground and provided new interpretive paths for rural Third World development 

studies, either in Latin America or elsewhere. Other studies are of central importance for 

the purposes of this study due to their treatment of particularly relevant themes, such as a 

focus on water and development, the changing role of the state, new institutional 

structures, or individual and community agency in response to new structural 

environments. We now turn to a consideration, first, of the groundbreaking literature. 

One of the landmark political ecology studies conducted in Latin America is 

Susaima Hecht's 1989 study of deforestation, soil degradation, and the growth of cattle 

ranching in eastern Amazonia published in her book The Fate of the Forest. Hecht found 

that population growth was not the significant causal agent in the destruction of this area 

of the Amazon. Rather, the role of the government in establishing subsidies for land 

acquisition created a speculative market which commoditized the land itself, not its 

productive capacities. Thus, landowners had little incentive for wise management of the 

land, since its productivity did not enhance its value substantially. Ranching as a choice 

of land use was not rational in the Amazon, therefore Hecht attributes the spread of 

ranching to its political and ideological ftmctions. Hecht rejected traditional neo-

Malthusian, population-based explanations of deforestation, focusing instead on the 

structural factors that influenced Amazon landholders to adopt ranching, even as a non-

ratk>nal livelihood. 
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In 1987, Blaikie's and Brookiield's Land Degradation and Society became the 

landmark geography text that heralded the arrival of "'regional political ecology/' In that 

book, Blaikie and Brookfield maintained that, until the 1980s, land change and 

degradation studies kept the environment in a passive background role to that of human-

environment interaction. By contrast, Blaikie and Brookfield endeavored to give the 

environment an active, central role in accounting for land degradation. Using a multi

scaled analysis, they were able to demonstrate that a number of simultaneous processes 

were responsible for land degradation in rural African studies, rather than over

population and lack of technology. 

A decade after Blaikie and Brookfield embraced political ecology and utilized its 

precepts to study the problem of land degradation, Peet and Watts became perhaps the 

best-known within the political ecology camp within geography. They have had a central 

role not only in the empirical practice of political ecology, but also in defining the field of 

theory itself. Peet and Watts (1996) understand political ecology to be centrally linked to 

explorations of poverty in the Third World. In contrast to the 1960s, they argue, the 

eradication of poverty is now understood to be as much a process of environmental 

sustainability and an issue of fertility (in which women's education and employment 

figure centrally) as it is about enhancing livelihood strategies or dealing with resource 

issues (op.cit). Political ecology challenges modernist conceptions of development and 

seeks in their place '^ahematives to development" and a postmodern discourse on 

development (op.cit.). It is the melding of post structural concerns with knowledge and 

power and regimes of truth that have proven compelling in the rethinking of both 
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development theory and political ecology (Peet et al 1996). Peet and Watts have drawn 

explicit linkages from political ecology to both discourse theory and development theory, 

asking not just how to develop Third World societies, but what does "development" mean 

and who can speak for what it means. In recent years, Peet and Watts have moved 

beyond political ecology to an even broader framework of analysis they call "liberation 

ecology," which they characterize as a "more robust political ecology." Liberation 

ecology has two principal traits. First, it exhibits a theoretical engagement between 

political ecology and poststructuralism, and second, it gives evidence of a practical and 

political engagement with social movements and organizations that challenge 

conventional notions of development, politics, democracy and sustainability (Peet et al 

1996). In their words: "Liberation ecology...is a discourse about nature. Marxist in 

origin, poststructural in recent influence, politically transformative in intent....it is a 

discursive arena rather than a doctrine" (Peet et al 1996:37-38). In terms of their 

empirical practice, Michael Watts' work in Nigeria has been especially influential (Watts 

1983; 2(KX)). This dissertation is centrally concerned with the linkages among poverty, 

resource management, and rural development in northern Mexico, and through my choice 

of methodologies, attempts to empower the research subjects through giving them 

'Voice" in this work, showing the influence of the poststructiiral elements of Peet and 

Watt's political ecology work. 

Water and Development 

Two recent works in political ecology have examined questions of water and 

development in First World settings. As we saw in Chapter One, Lees' (1998) work on 
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the water crisis in contemporary Israel explores the sources and consequences of 

transformations in the agricultural and water-management systems of the late 1980s. 

Focusing on specific transformative events including the decline in state support of rural 

producers, the decline of socialist cooperation, and the growth of capitalist forms of 

agricultural production. Lees examines the shift from a socialist to a capitalist model of 

agriculture and the power struggles over water resources that arose in a situation of 

drought and new demands for urban water. The water situation analyzed by Lees bears 

striking parallels to the transformative processes of water and agriculture in 

contemporary Mexico. Swyngedouw et al (forthcoming) edited set of works about the 

political ecology of water in advanced societies begins with a consideration of the 

"hybrid" nature of water that embodies material, discursive and symbolic processes. Due 

to its central importance in terms of sustainability and the socioecological space it 

occupies, water becomes a "highly contested terrain" in a larger political ecology of 

urbanization. Case studies from Mexico City (Castro), Spain (Del Moral), Athens 

(Kaika), Los Angeles and Toronto (Keil and Desfor) and elsewhere form a prism of 

views into the ways in which water influences the human-environment interaction, 

chronicling social struggles over access to water; control over water management; 

discourses about water in society; and institutional issues relating to water management. 

A handful of works have explicitly treated the relationship of water to the state. 

Bennett's (1995) well-known work on social protests of housewives in Monterrey, 

Mexico over access to drinking water examined the growth of a major urban gender-

based social movement organized around water. While not expressly a political ecology. 
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Bennett deals with issues of central importance within that tradition, such as state-society 

relations, social movements and individual responses. 

Bennett's study of the evolution of Monterrey's water system during the 

twentieth century focuses on three major actors: the federal and state government; the 

regional private sector elite; and women living in low-income neighborhoods in 

Monterrey. She characterizes the history of Monterrey's water problems as one of 

changing relations between these three political actors. Bennett analyzed how 

intergovernmental relations between the federal and state levels in the highly-centralized 

Mexican political system affected the urban water delivery system in terms of levels of 

investment, prioritizing water as a major urban problem. She examined how politicians 

and federal and state level agencies interacted with the powerful private sector Grupo 

Monterrey. Her study of the protest movement of housewives from poor neighborhoods 

illuminates how social movements can influence policy decisions. Bennett argued that 

the protests over water contributed to making Monterrey's water needs a national 

priority. President Lopez Portillo appointed a cabinet-level commission to draw up 

recommendations, the result of which was a new hydraulic plan for Nuevo Leon, calling 

for construction of the largest dam (El Cuchillo) ever built solely for residential water 

consumption in Laitn America. The result of the power shifts among different political 

actors studied was ultimately the creation of a program called Water for All, which meant 

the extension of the water distribution system to all the city's poor neighborhoods, with 

an in-house connection in each home. The extension of water ensured that the benefits of 

the new El Cuchillo dam, completed in 1984, would be extended to all neighborhoods in 
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the city. Bennett also analyzed the issues surrounding public versus private management 

of municipal water systems in Mexico, concluding that privatization of water systems 

does not per se lead to better service delivery. Bennett illuminates the significance of 

political interplay between different actors in defining and addressing water issues, and 

sheds light on how specific local contexts in particular historical moments, such as that in 

Monterrey in the 1970s and 1980s, create political outcomes. 

Patricia Romero Lankao (forthcoming) discusses the challenges facing the 

problem of water management in Mexico City in the 21" century. Romero zeroes in on 

the dramatic shift in the role played by the federal government water authority in the 

neoliberal era, from a highly-centralized management function to a greatly reduced, 

decentralized, oversight role. Whiteford and Melville's forthcoming work on the 

changing structure of water in Mexico deals with issues of the changing institutional 

structure of water management; conflicts between states and regions, and between rural 

and urban water users, over water resource access; and changing state intervention in 

rural areas. The book promises to make a significant contribution to our understanding of 

the critical dilemmas facing Mexico as it undergoes continued capitalist transformation. 

One of the principal actors in the political ecology of Sonoran irrigation distrk;ts 

as well as the agricultural modernization program more generally is the Mexican state. In 

recent years, debate has increasingly focused on how the state is changing and what its 

role in the new agricultural economy will be. The next section turns to a consideration of 

state transformation. 
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Transformation of the Mexican State 

The spread of global economic integration has called into question the role of the 

nation-state in world and national affairs. Held writes: "A key aspect of the nation-state 

is the precise definition of borders within which it has authority....It is the significance of 

borders that is challenged by the rise of transactions and relationships that cut across 

borders and either do not accept or simply bypass the old arrangements and the controls 

associated with them" (Held 2000:6-7). Traditionally the existence of a strong nation-

state was considered fundamental to development of a region (Buttel et al 1994:48). 

Some scholars claim the nation-state is increasingly emasculated by transnational 

corporations that control global capital flows and that the role of the state has been 

forever weakened (Sanderson 1986; Gouveia 1994:125). Also, as Arce et al (1994:154) 

point out, "the outcomes of state intervention in rural development have a socially 

negotiated character." Thus, even if it is not weakened, the state's involvement in 

development outcomes deserves attention. The role of the state is a traditional concern of 

political economy and political ecology. How state relations with society are changing as 

a result of economic liberalization and the spread of capitalist agriculture has come under 

increased attention. Of growing importance in contemporary studies of agrarian change 

is how agrarian class structures "shape and are shaped by state policies and practices" 

(Bernstein and Byres 2001:20). Given the traditionally acknowledged central role of the 

state in influencing or directing development, however, that role may be changing in light 

of the increased power of transnational corporations and economic integration, clearly the 

role of the state is of critfeal importance in devebpment studies. 
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Decentralization of federal responsibilities to state and local governments or 

private sector organizations is occurring internationally in any number of countries. The 

apparent retrenchment - or "hollowing"—of the state as the state pulls back from central, 

corporatist control is a well-recognized but little understood phenomenon in many 

countries. Brazil, for example, is decentralizing its water resource management to the 

river basin level, after SO years of strong federal control of water. As it has in Mexico, 

the World Bank has invested substantially in the water decentralization program, and has 

assisted its implementation at the regional and national levels. Margaret Keck (2001), the 

principal investigator on a multi-state project to investigate Brazil's new water 

management strategy, writes about the project; 

"Decentralization of water management occurs in the context of the overall 
reduction of the Brazilian state sector. The governments of Fernando Collor de Mello 
(1990-92) and Fernando Henrique Cardoso (1994-present) have espoused reducing the 
state's role in the economy, liberalizing trade and financial relations, and delegating 
responsibility for social services to states and municipalities. Cardoso succeeded in 
getting rid of hyperinflation, privatized many state-owned firms, and increased foreign 
investment. ...These reforms follow a half-century during which the state was viewed as 
the motor driving the developmentalist model." 

One of the most significant theoretical questions that arises fi'om the literature on 

the transformation of Mexican agriculture has to do with the changing role of the state 

and the changing relationship between the state and society. Jonathan Fox (1992:6) has 

called the Mexican state "one of the most powerful and interventionist in Latin America." 

Although the conventional understanding is that the role of the state shrinks as it 

withdraws fi'om a central planning and management function, many scholars (Bartra, 

1996; Calva, 1993; ChoUett, 1994; Pisa 1994) have observed that the opposite seems to 

have been occurring in Mexico. These studies have noted an increased and stronger 
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presence of the state in rural Mexico, due to changes associated with the reforms. Pisa 

(1994) found that the ejido titling and certification program called PRCKDEDE 

represented a strong, new foothold for the federal government in rural Mexico. Pisa 

(1994:294-5) writes: 

"...it is not clear what is the overriding goveniment strategy for the agrarian 
reform. Is it the eventual privatization of the ejido sector and a reduced government role 
in the countryside, or does the effort reflect a government that has tost ground and 
influence and is now moving to reclaim it? The level of state intervention in the form of 
a renewed bureaucratization of the countryside is a clear indicator that systems are being 
erected to entrench the position of the government and the PRI....the intent to complete 
the titling program and the new subsidies of Procampo will keep the government engaged 
for years to come." 

Similarly, Bartra (1996) found that individual ejidatarios were forced to seek credit &om 

the National Solidarity Program (PRONASOL) created by Salinas since the former state 

rural credit institution (Banrural) would no longer lend to poorly-capitalized ejidos. 

However, under its new structure, PRONASOL would only lend to individual ejidatarios, 

not to ejidos as a whole, thereby creating uneven relations between a powerful state 

institution and an individual citizen. He argued that this new relationship underscored the 

power state bureaucrats hold in rural Mexico. 

The election of oppositk>n candidate Vicente Fox to the presidency of Mexico has 

added new dimensions to the study of the state's role in Mexican development. While 

profound changes have occurred in many areas at the executive level, it is not clear to 

what extent and in what ways the political system is changing throughout its entire 

corpus. Moreover, how will changes at the national level and within the federal structure 

affect states and municipalities? The political changes in Mexico occurred at a time 
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when the transformation of water and agriculture was already well underway. The 

interrelation of these set of changes is a critical aspect of this study. 

m. Implications for Understanding Water and Development in Mexico 

The present study attempts to provide a political ecology of two modem, 

commercial irrigation districts in the northern state of Sonora. The study addresses the 

muhiple scales at which these processes of transformation are taking place—from the 

global and national level, to the regional level, to the local (irrigation district level), and 

finally, to the level of producer groups and individual producers/water users. The study's 

ethnographic approach brings out the voices of the water users/producers. Elements of 

the study focused intensively on state institutional transformation and relationships with 

water users and water user institutions. In particular, the research is concerned with 

issues of poverty and development as relates to small ejidatario producers who are 

functioning within the water reform environment. Utilizing a methodology focused on 

ethnography and observation, the research portrays a close understanding of the iimer 

workings of the two irrigation districts from the point of view of producers themselves, 

and, in particular, representing the responses of very small communal producers, 

ejidatarios, to the raft of transformative processes they have undergone. The study is 

crucially interested in the question of the role played by water in rural development (or, 

perhaps, the role it plays in impeding development) in rural areas whose small producers 

are the most impoverished and vulnerable. The close attention to the voices of the 

ejidatario class of producers is an explicit objective of this approach, and is meant to 

underscore the agency of the producers in the transformative process. The comparative 
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case study methodology employed offers a higher degree of robustness to the findings. 

The focus on the role of the state, changes in state-society relations, and individual and 

community response to the water reforms exemplify key areas of critical analysis within 

the corpus of work in the political ecok)gy tradition. 

VI. Conclusion 

In the 1980s, a crisis of sorts arose within development theory. Steven Sanderson 

(1986) decried the "poverty of development economics," arguing that "Concern for the 

alleviation of poverty... apparently has given way to 'getting prices right."' Sanderson 

attributed this theoretical poverty to the faulty linkages between economic change and 

politics, and the remote connection between development economics and the real daily 

life of people on the ground in local places. Sanderson's concern is a call to move 

beyond a theoretical framework that had bottomed out. According to Booth (1994:3). 

"Crucial real world questions were not being addressed and the gulf between academic 

Inquiry and the various spheres of development policy and practice had widened to the 

point where practitioners were raising fundamental doubts about the 'relevance' of 

academic development studies." By the mid to late 1980s, the theoretical impasse had 

begun to work itself out. Booth (1994:3, SO) attributes the resuscitation of development 

theory to an interest in exploring the diversity of development, noting "We believe that 

the more recent manifestations of Third World differentiation are sufficiently clear to 

dictate that a mature sociofogy of development must be focused on accounting for a 

diversity ofperipheral formation^" (emphasis mine). In my view, the diversity of 

formations to which Booth refers is evideiKre of the uneven and differentiated &shion in 
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which global economic integration has taken hold across the landscape. The flowering of 

political ecology is linked to these shifts in development theory thinking more generally, 

with its focus on breaking the okl molds and classifications and models in recognition of 

hybrid realities that do not mirror traditional theoretical categories. Recent work in 

political ecology suggests that "development" is not a linear process from traditional to 

modem, or from underdevelopment to development (Peet and Watts 1996). The work on 

"liberation ecologies" is on the agency of individuals and communities in creating 

"alternatives to development" as an all-or-nothing style of modernization process. Peet's 

and Watts' notion of a liberation ecology is very much needed by development theory, 

particularly now when Third World countries around the globe have opted to adopt 

neoclassical development models that do not centrally address questions of poverty and 

underdevelopment, nor do they account for local and regional characteristics in 

underdeveloped countries that are quite different than those of fully industrialized 

western nations. Rather than attempt to stand the modemizationist paradigm on its head, 

it is critical that studies such as this one contribute to an understanding of how, out of a 

traditional western developmental model, alternative models of development can arise 

that take into account regional particularities and needs. 
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CHAPTER THREE: 
THE NATIONAL CONTEXT: 
NEOLIBERALISM AND DECENTRALIZATION IN MEXICO 

Global economic integration and restructuring reconfigured the social and 

political landscape of Mexico in the 1990s. Mexico of the year 2000 was a substantially 

different country than in 1980. Mexico chose to pursue a liberal economic model 

embrace free trade and open markets, and become a full competitor on the international 

stage, a direction initially adopted by the Miguel de la Madrid administration in the mid-

1980s, and subsequently deepened and broadened by the Salinas and Zedillo 

administrations in the late 1980s. As in much of Latin America, the move toward free 

market capitalism in Mexico was accompanied by political democratization, represented 

by electoral successes of major opposition parties at the state levels during the 1990s. The 

extent of the political opening in Mexico was dramatically demonstrated with the election 

of conservative opposition candidate Vicente Fox on July 2,2000, supplanting the party 

that had ruled MexKo (or 71 years. 

This chapter presents an overview of the shift in economic, agriculture and water 

policy at a national level in Mexico, focusing on dramatk changes instituted in the 1990s. 

The central argument of the chapter is that the rote of the state with regard to the 

management of agriculture and water has receded but remains highly important in the 

absence of other institutional structures to support rural development. The chapter is 

divided into two primary sections: the first section of the chapter examines political 

change and economic shifts in the 1990s, and the second section examines the shift in 

Mexico's agricultural policy from a highly centralized to a decentralized one. The chapter 

concludes with an assessment of how the neoliberai and decentralizing impulses have 

altered the structural environment in which kical producers operate. 
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I. Political Change and Economic Opening in Mexico 

The election of Vicente Fox Quesada as president of Mexico on July 2,2000 

heralded the start of a new era in Mexican politics. The profound story of that night was 

not only the election of an opposition candidate to the presidency after a 71-year one-

party reign by the Party of the Institutionalized Revolution (PRI). that caused thousands to 

throng the streets in celebration across Mexico. Much of the story of that night was found 

in the actions of then-President Ernesto Zedillo, who in statesmanlike fashion, calmly and 

graciously announced his successor to the nation on natk)nal television. Mexico proved to 

itself and to the world that it was a democratic nation where opposition party candidates 

could be elected in a free, open and non-violent electoral process. 

Fox's election was a culmination of at least twelve years of prior political 

"opening.'' Cuauhtemoc Cvdenas. son of the populist former president Lazaro Cardenas, 

had made credible runs for the presidency on the leftist PRD (Partido de la Revolucion 

Democrata—Party of the Democratic Revolution) ticket in both 1988 and 1994. He won 

the nation's second most visible elected position, that of mayor of Mexico City, from 1997 

to 2000, in the first election ever conducted for that post. As we see in Figure 3.1. the 

1990s were marked across the nation by key electoral successes of opposition candidates 

in traditional PRI stronghokls. The conservative PAN (Partklo de Accion Nacional—Party 

ofNational Action) won the municipal presidency of the capital of Chiapas in 1995 

(Dresser 1998:229). Overall from 1989 to 1995, the PAN gained governorships in three 

additional states, and the mayorships of 189 additional municipalities. The PAN's 

presence within local congresses mcreased by 125 seats during this period, and by 18 seats 

at the national level The number of PANista senators increased twenty-five fokl to 25 in 
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FIGURE 3.1: ADVANCEMENT OF OPPOSITION PARTIES 

ADVANCEMENT of OPPOSITION PARTIES in MEXICO, 1999 
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positions from 1989 to 1995 (Dresser 1998:230). Figure 3.2 shows the overall growth of 

PAN representation in elected 1999. 

During his administration. Zedillo had publicly committed himself and the PRI 

party to a clean election process. He created an independent electoral commission to 

oversee elections, and these were mirrored by state-level independent commissions. 

International observers arrived to oversee electoral activities. Candidates from six parties 

participated in televised presidential debates for the first time in 2000, galvanizing the 

nation. Vicente Fox, running on an "Enough Already" campaign, won 42.52 percent of 

the vote; Francisco Labastida Ochoa of the PRI won 36.10 percent, Cuauhtemoc 

C^denas garnered 16.64 percent, and other opposition candidates shared 4.99 percent of 

the vote (Instituto Federal Electoral, Mexico). 

Democratization and economic liberalization were occurring not only in Mexico 

but across Latin America in the 1990s. Thus. Mexico's opening should be understood as 

essentially part of a broader intematk)nal rejection of traditional models of non-capitalist 

development in favor of market models. Major evidence of Latin America's conversion to 

a new economic model is the number and scope of free trade accords adopted in the early 

1990s. For example, in addition to NAFTA, several key regional integration agreements 

were signed in the mid-1990s, including the Andean Pact involving Bolivia, Venezuela, 

Colombia, and Peru, confirmed in December 1994; the G-3 involving Mexico, Colombia, 

and Venezuela; and Mercosur (the Southern Cone Common Market), involving Argentina, 

Brazil and Chile, confirmed on January 1,1995 (Haggard 1998 :302; Wise 1998:1). 

Economic Opening 

Economic opening accompanied the political opening in Mexico. Since the post-

revolutionary years, Mexican politics have been characterized "presidencialismo" 

meaning that the president was the ultimate authority and decision-maker on all significant 
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matters, both political and economic. The Mexican president was the leader of the PRI, 

and power was concentrated within the party structure, which permeated the government 

at the national, state, and local levels. The power of the state was thus de facto vested in 

the party itself, and the long arm of Mexico City made itself felt in distant locales 

throughout the nation by directing local and state-level politics through its tight party 

control. The government bureaucracy, labor unions, campesino organizations, and other 

civil constituencies were all controlled by the PRI. This model of statist corporatism was 

practiced in Mexico from 1929 until 2000. 

On the economic front, Mexico has now chosen the path of a liberal (market-

based) economy, representing a wholly new direction from the closed, state-controlled 

economy of Mexico from the 1920s through the 1970s. From the 1920s to 1940, Mexico 

pursued a strategy of modernization, building the infrastructure of the nation, especially in 

agriculture. The administration of President Lazaro Cvdenas is noted for two of its 

activities: first, the major land reform program it undertook (discussed in the next section 

of this chapter); and second, the nationalization of the banking and oil industries. From 

the l9S0s on, Mexico, like most of its Latin American counterparts, pursued a policy of 

import substitution industrialization (ISI). ISI was an outgrowth of dependency theory 

which held that if poor countries (''peripheries," in dependency theory parlance) were 

going to grow, they must develop their own manu^turing sectors, to break their 

dependency upon developed (or "center") countries. Between 1954 and 1972, Mexico's 

per capita real GDP growth averaged 3.7 percent but by 1973, growth began to slow, and 

funds needed for education and social construction were being diverted to shore up state-

owned enterprises (Gould 1996:17). The discovery of new oil reserves in 1976 bought 

time for President Lopez PortQlo (1976-1982), who entered into a huge fiscal expansion 

and began buying up faltering private-sector firms to maintain high enqiloyment levels. 
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Although between 19S0 and 1970, Mexico had fewer than 300 state-owned firms, by 

1982, the number of state-owned or parastate firms had grown to 1,155 (Gould 1996:19). 

These accounted for 18.5 percent of GDP, and included the oil company, PEMEX, two 

airlines (Aeromexico and Mexicana), telecommunications industry (Telmex), sugar 

refineries and hotels (Gould 1996:19). By 1981, the oil boom turned to bust, as oO prices 

began to fall. In 1982, the Mexican economy crashed, with the peso devalued by more 

than 260 percent, inflation near 100 percent, and a decline in real GDP of over 8 percent 

(Gould 1996:23). 

The new president elected that year (1982), Miguel de la Madrid, "inherited 

perhaps the worst economic crisis in the country's history" (Gould 1996:23). During the 

early years of his administration, de la Madrid took steps toward liberalizing the economy. 

He significantly reduced the federal budget by cutting government employment. He spun 

off many federal government functions to local governments, and transferred to state 

governments expensive programs like basic health services and education. But the crisis 

continued to deepen during the Madrid years. The economy remained relatively closed. 

For example, thirty-five percent of imports had to be licensed, and quotas covered 83 

percent of the value of exports (Gould 1996:23). Foreign ownership was limited by law, 

and foreign investors were uncertain of the extent of Mexko's commitment to open 

markets. An earthquake in 1985, an oU shock in 1986, and a stock market crash in 1987 

sent reverberations throughout Mexico's government and business classes. In 1982, real 

per capita GDP fell 8.1 percent, while inflation rose 98.9 percent. The &1I in real per 

capita income during the 1980s was almost as large as that during the Great Depression. 

(Gould 1996:25). Mexico's foreign debt had progressively increased to close to US$100 

billion by 1985, and the country was forced to look for international assistance to 

restructure its debt burden (Gates 1988:299). 
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As the 1980s wore on, business representatives and elected officials began to 

conclude that different mechanisms and approaches were necessary to pull Mexico back 

from the brink of financial disaster. International lending agencies such as the 

International Monetary Fund were also pressing for austerity measures and an opening of 

the economy as a condition for continued financial assistance. In 1986, the IMF 

engineered a US$12 billion rescue package provided by international funding agencies and 

commercial banks (Gates 1988:299). Francisco Valdes-Ugalde (1996:59) observed: "By 

the end of the 1980s, in contrast with 1982, the fi'ee market mechanism was seen as the 

only way for domestic economies to become viable in the world....Consensus over 

'neoliberal' reforms, which support the engineering of the changes in the relationship 

between the state and society, was finally achieved." Gould (op. cit.: 25) commented: 

"The experience convinced many...that Mexican policies were not working and they had 

to find an alternative. Certainly there were those, mainly in the protected and state-owned 

sectors, who resisted changes in policy, but as the economy continued to contract, their 

political clout waned. The country embarked in a new policy direction." Grasping that a 

consensus had developed among major economic actors that a new financial direction was 

warranted, late in his term (December 1987), President de la Madrid led representatives of 

the labor, business and Arming sectors in the first of a series of new economic planning 

initiatives, that were subsequently taken up by President Carlos Salinas de Gortari after his 

election in 1988. The two measures,' jointly referred to as the Pacta (Pact>. were 

designed to combine fiscal monetary restraint with structural reforms and an incomes 

policy (i.e., controls on wages and prices). 

'The first measure was the Pact for Economic Solidarity, signed in December 1987. The second was the 
Pact for Stability and Economic Growth. The Pacts began as short-term commitments, lasting about two 
months, then grew to one-year commitments. Inuring the first phases, a strong emphasis was placed on 
price and wage controls, and fiscal and macroeconomic adjustment. Later stages focused on deregulation 
and privatization to promote economic eflictenQr, and on trade and financial liberalization to enhance 
competition and reduce production costs (Gould 1996:25 ). 
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During the de la Madrid sexenio, the government began to privatize state-owned 

businesses and to liberalize trade. In 1983, the share of imports covered by import permits 

was close to 100 percent, but by 1992, the share had &llen to less than two percent 

(Gould 1996:29). Gould (op. cit.:27) reports that of the 1,155 enterprises held by the 

public sector in 1982,940 were either sold to the private sector, merged or liquidated by 

1994. The new Salinas administration (1988-1994) undertook revision of the tax system, 

reducing the corporate tax rate from 42 percent to 35 percent, and reducing the highest 

personal income tax rate from 50 percent to 35 percent (Gould 1996:28). Salinas also 

privatized all 18 banks in 1991 and 1992, and granted access to virtually all new banks 

who wanted access (Economist 2001:2; Gould 1996: 28).* Foreigners were now allowed 

to hold majority interest in ail but the three largest banks.^ 

Perhaps the most significant major step taken by Mexico in the international arena 

was its decision to pursue free trade policies with a new vigor, as evidenced through its 

entry into multiple trade agreements of major significance. Mexico had long resisted 

participation in any international convention or treaty due to a belief that such agreements 

compromised its national sovereignty and also in order to pursue protectionist trade 

policies. In order to improve access for exports abroad, however, Mexico reversed its 

stance in 1986 and signed onto the General Agreement on Tarifis and Trade (GATT), 

which governs terms of trade among participating countries (Gates 1988). Mexico 

became a member of the Organization for Economic Cooperation and Development 

(OECD) in 1994.'* The most significant single action taken by Mexico with respect to free 

^ In October 1994, the Mexican finance ministry issued S2 licenses to 18 commercial banks, 16 securities 
firms, 12 insurance companies, five financial groups, and a leasing company (Gould 1996:28). 

'' The three largest banks, BANAMEX, BANCOMER and SERFIN accounted for 62 percent of total 
assets in 1991, but had fallen to less than 50 percent late 1994, as a result of increased banking sector 
competition. (Gould 1996:28). 

* Mexico joined OECD on May 18, 1994. 
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trade was its entry into the North American Free Trade Agreement (NAFTA) with Canada 

and the United States in 1993. The NAFTA accord, to a large extent, represented a 

cementing of a vigorous trade relationship among Canada, the United States and Mexico 

that had long been in existence. Nevertheless, there is evidence that NAFTA has made a 

major economic impact in Mexico in the brief years since its entry into force on January 1, 

1994. That evidence is discussed briefly later in this chapter. 

The successes of Mexico's new economic model in the early 1990s were 

substantial. Tax revenues increased nearly 30 percent in the early 1990s, due to a 

crackdown on tax evasion and a broadened tax base (meaning more people were affected 

by revised tax requirements than previously). Between 1987 and 1994, the fiscal deficit 

fell fi'om 16 percent to 0.3 percent; inflation fell fi'om 160 percent to seven percent a year; 

and total government spending dropped fi'om 43.7 percent of GDP to 26.3 percent (Gould 

1996:28). NAFTA generated large increases in trade and consumer imports boomed. 

Total trade flows (exports plus imports) between the U.S. and Mexico grew by around 17 

percent in 1994, compared with a seven percent rate in 1993 (Gould 1996:29). Mexicans 

bought $80 billion worth of consumer imports in 1994, compared with only $19 billion in 

1988 (Weintraub 1996:49). The inflow of foreign capital under Salinas broke previous 

records. The total was at least four tiroes the capital inflow during the de la Madrid 

sexenio, and ten times that of the Lopez Portillo (1976-1982) years (Weintraub 1996:50). 

But the "Mexican miracle" was not destined to last. The year 1994 was fiaught 

with crises, culminating in an economic crash three weeks after the inauguration of the 

new President Ernesto ZediUo (1994-2000). On January 1,1994 (the same date the 

NAFTA accord became effective) landless campesinos in the southern state of Chiapas 

rose up in rebellion, blaming the neo liberal economic program for closing them out of the 

benefits of modernization. On March 23,1994 the popular PRI candidate for presklent. 
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Luis Donaldo Colosio, was assassinated during a campaign stop. Many Mexicans 

suspected the murder had been orchestrated by high-level officials in the party who 

wanted to put an end to Colosio's reformist tendencies. Some believed that Salinas 

himself was ultimately culpable.' Colosio had campaigned prominently regarding his 

intention to stamp out aU forms of corruption and illegal drug trafficking, and many 

Mexicans believed that PRI hardliners were unwilling to accept this reformist tendency in 

the candidate-elect. Ernesto Zedillo, a Yale-educated economist, was tapped by the party 

to replace Colosio after his assassination, and Carlos Salinas fled in self-tmposed exile to 

Ireland. Zedillo ran a lackluster campaign, overshadowed by the enormous popularity of 

Colosio, who after his death was heralded as a martyr for a heroic cause by most 

Mexicans. Despite his unpromising beginning, Zedillo was nevertheless elected to succeed 

' Luis Donaldo Colosio was assassinated in Lomas Taurinas in Tijuana, Baja California during a 
campaign appearance. A factory worker, Mario Aburto Martinez, was arrested for the crime. Aburto was 
tried and convicted in a trial held in a federal prison, out of public view. The public prosecutor at one 
point claimed that the murder was the result of a conspiracy, but he later recanted this statement and 
resigned. On September 28, 1994, Jose Francisco Ruiz Massieu was killed by a gunman. Ruiz Massieu 
was formerly brother-in-law to President Carlos Salinas de Gortari and his brother Raul Salinas, and held 
the position of Secretary-General of the PRI. On November 24, 1994, Mario Ruiz Massieu, brother of the 
assassinated Jose Frandsco Ruiz Massieu, resigned as Deputy Attorney General, alleging the government 
had participated in a coverup of the Colosio murder, which he blamed on anti-reform elements within the 
PRI. Ernesto Zedillo took office as President on December I, 1994. On February 28, I99S, Raul Salinas, 
brother of the ex-President, was arrested in Mexico City, charged with ordering and financing the murder 
of J.F. Ruiz Massieu. In early March, Mario Ruiz Massieu was detained by customs agents at Newark 
International Airport as he attempted to fly to Madrid carrying SSO,000 in cash. Mexican officials said 
they would charge him wdth obstructing his own investigation and covering up the involvement of Raul 
Salinas, but U.S. ofiidals ultimately refused extradition. On March S, 1995, ex-President Carlos Salinas 
fled Mexico for Dublin. On June 23, 1995, the television program Sixty Minutes reported that Raul 
Salinas had been linked to 70 bank accounts in 70 countries, accounts that could contain more than $300 
million. In August 19%, the Roman Catholic Archdiocesan newspaper of Mexico City claimed that the 
Colosio assassination was the result of a conspiracy within the PRI, making veiled allusions to ex-
President Salinas himself. On January 21, 1999, Raul Salinas was convicted of masterminding the 
assassination of Jose Frandsco Ruiz Massieu, and sentenced to fifiy years in prison. On September 15, 
1999, Mario Ruiz Massieu was found dead his wife, who claimed he had committed suidde by 
overdosing on anti-depressants. In the first year of his term, [^resident Vicente Fox repeatedly was asked 
to fulfill his campaign promise to find out the truth regarding the Colosio assassination, but he declined to 
establish a truth commission. (Compiled from Cox, Alex, The Colosio Assassination: Chronology of 
Events Surrounding the Assassination of Luis Colosio, 23 March 1994,** Probe, January-February 2000, 
Vol. 7, No. 2; and U.S. Department of State Report on Mexico, Feburary I99S). 
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Salinas, and took office on December 1, 1994. After promising to deliver national security 

and economic stability in his inaugural address, his world changed with the Chiapas 

uprising and peso crash, and Zedillo was instead handed a country in full-blown crisis. 

What had happened to bring the apparently successful new economic program to 

its knees? Mexico needed to raise its already high internal interest rates (already about 

double those of the U.S.) in order to attract the foreign capital it needed to finance its 

current account deficit. In short, Weintraub (1996:52) reports, Mexico had "a horrible 

liquidity crisis, which, if not dealt with, could be transformed into a solvency crisis, 

bringing the peso, and the Mexican economy, crashing downward." Within weeks after 

the crisis hit, the Clinton administration took action to engineer an international financial 

bailout. With participation firom the International Monetary Fund and the international 

community, Clinton put together a $47.8 billion package for Mexico." 

Between 1995 and 2(K)0, Mexico steadily recovered from its brush with financial 

disaster, although many people, especially the middle class, suffered economic losses due 

to the peso devaluation and increased inflation fi'om which it would take years to recover. 

At the national level, however, the economy was growing strongly and most economic 

trends were positive. Inflation rates declined from 52 percent at the end of 1995 to nine 

percent at the end of2000 (Economist 2001:2). Real economic growth reached its 

highest point since 1981 in 1999-2000, at 6.9 percent and consumer imports boomed. 

^ Clinton originally proposed legislation in the U.S. to provide a $40 billion credit to Mexico. This 
proposal foundered for political reasons, namely Mexico's unwillingness to renounce its ties with Cuba or 
to privatize the government oil company, PEMEX, in exchange for the bailouL Clinton instead provided 
a credit of S20 billion from the Exchange Stabilization Fund, which is controlled by the U.S. Treasury 
DepartmenL This was augmented a '*standl^ credit from the International Monetary Fund of $17.8 
billion, plus SIO billion in short-term support from the central banks of the Group of 10 (the major 
industrialized nations). 
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(Economist 2001:4). In 2000, private consumption grew strongly, by 9.7 percent, and 

public consumption also increased. 

By 2001, however, with 90 percent of its exports going to the United States, 

Mexico felt the slowdown of the U.S. economy, just as it benefited fi-om the U.S. 

economic boom in 1999 and 2000. In the first three months of2001, Mexico's GDP grew 

by only 1.9 percent compared with the same quarter in 2000 (op.cit.:34]. Mexico lost 

144,000 formal sector jobs in 2001 (as of May 2001), two-thirds of them in the 

maquiladora sector (op.cit.:34). GDP growth is expected to be around 2.5 percent 

[op.cit.;34) rather than the six or seven percent desired by the Fox administration. The 

September 11, 2001 terrorist attacks on the World Trade Center in New York and the 

Pentagon in Washington, D.C. promised to derafl both the U.S. economy and the closely-

linked Mexican economy for some period into the future, affecting such varied sectors as 

heavy industry and tourism. 

In its first year the Fox administration experienced a number of setbacks in his 

campaign to stimulate the economy and initiate a multitude of promised reforms. For 

example, his proposal to increase Value Added Tax revenues by applying the tax to food 

and medicines was unpopular with most Mexkans and was politkally untenable. In the 

summer of2001, just prior to his one-year anniversary in ofiBce, Fox suffered a minor 

scandal in 'toallagate" ("Towel-gate'O^ a reference to the discovery by Mexican media that 

the Mexican presidential residence, Los Pinos, spent $425 per towel and $1,200 on each 



121 

sheet set purchased in its first year/ The information about the expenses of the 

president's private residence had been published in Fox's own Los Pinos website, 

"Compranet," initiated as a part of its program of increasing transparency about 

government activities and expenses. On the political front. Fox seemed very close to 

achieving a critically important political goal of implementing immigration and temporary 

guest worker reforms that would ostensibly improve the lives of emigrating Mexicans and 

ensure safe crossing of the border when he appeared smiling widely on the steps of the 

White House with U.S. President George Bush on September 2, 2001. However, the 

September 11, 2001 attacks one week later immediately pushed virtually all other 

concerns to the back burner as the Bush administration pursued full-scale war in 

Afghanistan. 

In recent years, Mexico has continued in vigorous pursuit of its free trade agenda. 

The Fox administration signed free trade agreements with the 15-nation European Union 

(EU) in July 2000; Israel on July 1, 2000; and with Central America* on June 29, 2000. 

^ The scandal was made more interesting when it was revealed that the company that sold the towels and 
sheets did not exist. Needless to say, the towels and sheets were never delivered. Fox apologized on 
television and disclaimed any knowledge of the purchases. Several staff in charge of purchasing were 
fired, and Fox personally reimbursed the government account for the expenses. Fox stated to the nation 
that the inclusion of the costs on his Los Pinos "Compranet" site should have been evidence that he had 
no prior knowledge about these fraudulent purchases. 
^ Three Central American nations, the 'Northern Triangle" countries, signed the free trade agreement 
with Mexico on June 29,2000. They are; Guatemala, El Salvador and Honduras. 
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Europe is the second-largest (after the U.S.) foreign investor in Mexico (Hendricks, 

2001 ;74). Mexico is actively campaigning for adoption of the Free Trade Agreement of 

the Americas, with an anticipated effective date of2003, which would extend free trade 

throughout North and South America. With respect to water and agriculture. Fox has 

made several moves that have angered rural producers (see Washington Post, August 8, 

2001), including removing the subsidy on wheat transport and proposing a new tax on 

water which, if it had been successful, would have taken effect in 2002. 

Effects of NAFTA on Mexico's Economy 

The eff^ts of NAFTA merit special consideration in this examination of Mexico's 

neoiiberal economic model. This subsection examines the effects of NAFTA on the 

economy generally, and the subsequent subsection analyzes how agriculture has been 

affected by NAFTA. In 1990, Mexico exported $40 billion worth of goods; ten years 

later, that figure had climbed to $166.4 billion, with 90 percent of the exports headii^ for 

countries where Mexico had fi-ee trade privileges (Peters 2001:48). Mexico's world 

ranking as an export economy rose from 26''' place in 1990 to fifth place in 2000 

(op.cit.:48). In 1990, 80 percent of Mexico's exports was primary goods. By 2000, that 

figure had dropped to 15 percent. There is also evidence that companies in Mexico are 

assimiing more of the advanced processes entafled in manu&cturing. For example, 

according to the U.S.-Mexico Chamber of Commerce, foreign auto companies that onty 

assembled cars in the past now design those cars in Mexico (op.cit.: 2001:50). 
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In the first five years of NAFTA, trade increases have been most marked within 

specific economic sectors in the post-NAFTA environment. High tech exports fi-om 

Mexico to the U.S. increased fi'om 47 percent to 64 percent between 1985 and 1997 

(Morales 1999:972). With an average annual growth rate of 36.7 percent, high tech has 

performed above the average for all exports, with an average annual growth rate of 19.6 

percent (op.cit.:972). Plastic and rubber have grown at an above average rate at 25.6 

percent (op.cit.:972). Other export sectors that have performed well are those of 

electrical and non-electrical machinery and primary and fabricated metals (op.cit.;972). 

Morales argues that economic liberalization has changed the pattern of foreign trade not 

so much country- to-country as region-to-region. He points out that 53 percent all U.S. 

exports to Mexico come from four states; Arizona, California, Texas and Florida. The 

tbrmer three are border states with Mexico. Texas alone accounted for 32 percent of all 

1996 exports, and California for 16 percent (Morales 1999:977). Three other American 

states—Illinois, Indiana, and Michigan—accoimt for 19 percent of total exports from the 

U.S. to Mexico.^ The same regional phenomenon can be observed with Mexican exports 

to the U.S. For example, the "'northern high-tech" region in Mexico encompasses Baja 

California to Tamaulipas, and is responsible for producing 23 percent of transport industry 

output, 28 percent of machinery and electronic equipment; and 28 percent of 

'* The major sectors involved in exports from these "center-north" states are: automobiles (4S % of all 
automobile exports from US to Mexico come from Michigan alone); electronics (20 percent of exports); 
plastics (20 percent); computers (17 percent), metal products (2S percent); leather (48 percent), and 
fiimiture (19 percent) (Morales 1999:977). 
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primary and fabricated metals (op.cit.: 982). Morales writes: "Post-NAFTA industrial 

organization is rather reconfiguring a new economic territoriality between the two 

economies....*'Although very unevenly distributed, the empirical record suggests that it is 

in central and northern Mexico where most of the gains and benefits of a NAFTA-based. 

market-orientated environment are to be obtained'Xop.cit.:979). Morales concludes that 

the pattern of NAFTA gains and benefits is to the detriment of agricultural southern 

Mexico, and is deepening regional inequalities within Mexico. 

"^Economic integration in North America is far fi'om creating a compact and solid 
trade bloc in the Western Hemisphere. It is rather exacerbating centrifugal forces from the 
state to the supra-state level...Economic and social Segmentation is on the way, creating 
new pressures on state bureaucracies....A commitment to so called 'sustainable 
development ...is largely missing in the NAFTA agenda....The emergence of ...locally-
based movements and constituencies will be reinforced as long as economic integration 
continues to emphasize the geo-economic imbalances throughout Mexican territory 
(Morales 1999:W2). 

Other data indicate that the benefits of free trade are beginning to spread to other 

regions of Mexico. Manufacturing sector growth in the central state of Guanajuato has 

been rapid. During his years as governor of Guanajuato between 199S and 2000, 

president Vicente Fox brought in $3.5 billion in foreign direct investment. Agriculture, 

which used to dominate 80 percent of the economy, is now at 34 percent, and 

manufacturing is a close second at 31 percent of GDP (Peters 2001:51). Similarly, foreign 

direct investment in the southeastern coastal state of Veracruz garnered a total of $76.9 

million, and the figure climbed to $163 million m 1999 alone. In the first three months of 

2001 new investments in Veracruz rose by 10.3 percent (op.cit.:51). 

There is ample evidence about the positive economic growth effects of NAFTA 

and other fi-ee trade agreements at a general level. The sectoral and social effects of 

NAFTA, and, as we have seen, the potential regional efifects, are more mixed. 
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Agriculture, in particular, has overall been negatively afifected by NAFTA and other free 

trade agreements. NAFTA effects within agriculture will be examined in the next section 

of this chapter. 

The economic model pursued by the Fox administration and its three predecessors 

has required an ever-receding role of the state. The state's presence in industry and 

banking was radically altered as the resuft of privatization reforms. Along with the 

reduction in the ranks of government employees, privatization, increased direct foreign 

investment, and the growth of influence by opposition parties have all translated into a 

different, perhaps less influential, role for the federal government in directing and guiding 

economic activity. The extent to which the state's role is, in fact, reduced or 

circumscribed is the subject of considerable debate, since some analysts contend that 

nation-states will always have a central role in guiding and regulating market activities 

within their own nations' borders. On the other hand, other analysts argue that the 

demands of mobile transnational capital is in some cases more important in directing 

government regulation than any other factor. Despite the legitimate arguments on both 

sides of this debate, in the Mexican case it seems clear that the role of the state in directing 

and guiding economic activity today is essentially greatly reduced from the hands-on, 

operational role of the government prior to the mid-1980s. Agriculture provides an 

excellent case to assess how the role of the state has changed in the neoliberal era. 

n. Agricultural Policy Shifts and the Effects of Liberalism 

Mexican agriculture has been in a process of profound transformation over the last 

three decades. Since 1970, the modernization processes initiated during the "'green 

revolution" (1940-1970) have intensified as the political climate shifted away from statist 

corporatism toward a decentralized political structure and an open economy. Each decade 
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has been marked by its own crisis: in the 1970s, the end of food self-sufficiency; in the 

1980s, peso devaluation, inflation, and trade imbalance; in the 1990s, a deep economic 

crisis generated by structural adjustment and the peso devaluation of 1994, coupled >vith 

the political crisis engendered by the Chiapas uprising and the Colosio assassination. The 

adoption of NAFTA in 1993 and subsequent removal of most price supports and producer 

subsidies changed the calculus and increased the risk of agricultural production. The ejido 

reforms articulated in Article 27 of the Constitution signaled vast shifts in the land tenure 

arrangements of the Mexican countryside, creating the potential for profound social 

impacts on the poor, rural population. This section of the chapter provides a brief 

overview of major agricultural policy developments in Mexico since 1940 when "green 

revolution" programs were introduced to Mexico, and then examines in detaU the 

neoliberal changes introduced in the early 1990s. 

A. The 'Green Revolution' Years (1940-1970) 

The seeds of the transformation of Mexican agriculture for the decades 

immediately preceding 2000 were quite literally planted during the previous three decades 

of the "green revolution." The chapter therefore begins with an examination of the major 

changes in agriculture from 1940 to 1970. Section B then analyzes the years marked by 

Mexico's transformation into a net importer of basic grains (the 1970s) and, in Section C, 

its growing integration into the international market (the 1980s). Section D addresses 

debates about the future of the ejido and the role of the state, in light of the challenges 

posed by transformative policy changes introduced in the earty 1990s, including agrarian 
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reform, irrigation reform, trade liberalization and NAFTA, privatization, and 

democratization and decentralization. 

The **green revolution" refers to the period following the Second World War when 

American scientists, led by Norman Borlaug, developed high-yielding hybrid seeds to 

increase Mexico's 2^cultural output in wheat and com, and secondarily, in cotton and 

other crops. The program was funded by the Rockefeller Foundation, and represented the 

first time the Foundation had directly funded agricultural research in a developing 

country.'" The significance of the 'green revolution' extended both in space and time 

beyond the boundaries of the Rockefeller initiative. Green revolution technologies were 

exported from Mexico to India, Pakistan and other developing countries in need of 

increasing food output to feed their populace (Yates 1981:10; Wright 1990). The 

technological reach of the green revolution extends into the present day, with the research 

and development enterprises of both Mexican and U.S. agroindustry (Goodman 1987). 

However, the green revolution also deepened a pattern of uneven agricultural 

development that privileged certain regions and producer sectors over others. Extensive 

volumes have been written about the green revolution in Mexico. Hewitt de Alcantara 

(1973; 1976) analyzed the wheat and com programs of the Rockefeller initiative, and 

found distinct sectoral effects when comparing outcomes for private and ejidal producers; 

wheat and com producers; and different regions of the country (irrigated northwest and 

rainfed south and central regions). Yates (1981) heralded the green revolution as the 

The U.S. vice -presidoit tfenry Wallace, a fonner secretary of Agriculture and owner of a major Iowa 
seed company, convinced the president of the Rockeiler Foundation to initiate the program. 
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""golden age" of Mexican agriculture, emphasizing its benefits in increasing food 

production and assisting Mexico with modernizing its production. Wellhausen (1976) 

found that a primary benefit of the green revolution was the advanced technological 

training received by many of Mexico's agricultural engineers. Wright (1990) analyzed the 

environmental effects of the green revolution which introduced massive amounts of non-

native seeds and technology into traditional Mexican agriculture, threatening to supplant 

hardy and resistant native varieties that had developed over centuries. 

The next section of this chapter discusses the major works on the green revolution 

in its analysis of the implementation of the wheat program in Sonora, which was the 

centerpiece of the green revolution and its greatest success story. In this section I will 

provide only a brief background on the green revolution and its general significance in the 

story of the transformation of Mexican agriculture. 

The period of modernization and particular strategies of technification employed 

during the green revolution served to establish an agricultural system of production in 

Mexico characterized by dual modes; a capitalist mode well integrated into competitive 

international markets and a peasant mode foundering at the margins of the system. That 

dual system continues into the present day and is fimdamental to an understanding of the 

agricultural issues that arose in subsequent decades. 

The Rockefeller program had three primary goals: to meet the food needs of a 

growing population; to raise crops for export to bolster foreign exchange; and to increase 

the income and general wel&re of rural people (Wellhausen 1976). The green revolution 

succeeded in producing more food for a growing population, and brought Mexico into 
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self-sufBciency for a decade, during which the country increased its food production faster 

than any other Latin American country. Food production doubled between 1950 and 

1965, due to the opening up of new land to cultivation and the program's focus on using 

high-yielding seeds on irrigated land (Yates 1981:4). Overall, crops and livestock 

production increased by about 218 percent between 1940 and 1965 (Yates 1981:3). 

Agriculture remained a very significant economic sector during this period, representing 

about fifty percent of the country's exports through the 1960s. It was not untO 1974 that 

the exports of manufactured products outstripped agro-exports for the first time, 

underscoring the significant role agriculture played in shoring up the industrializing 

economy during the ISI economic policy period (Yates 1981:7). 

The centerpiece of the green revolution was the development of rust-resistant 

hybrid, dwarf (short-stemmed) wheat seeds that produced high yields in irrigated and 

input-rich conditions on large tracts of land. The hybrid seeds, given the required package 

of inputs, increased wheat yields by approximately threefold (Yates 1981:74; Hewitt 

1976:1 lO-l 11). By 1956, Mexico became self-sufficient in wheat; by 1962, Mexico 

produced a net surplus of wheat (Hewitt 1976:36). Green revolution technologies may 

indeed have prevented widespread &mine in Mexico (Wellhausen 1976). In addition to 

the food production gains of the green revolution, the program also gave rise to a new 

generation of agriculture professionals in the Office of Special Studks {OEE, Oficina de 

Estudios Especiales) within the Ministry of Agriculture. The OEE provided the impetus 

for foreign higher education for young Mexkan agriculture professionals and devekiped 
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agencies dedicated to agricultural improvement which have had a lasting benefit on 

agriculture (Wellhausen 1976; Yates 1981:116-121)." 

Paul Lamartine Yates looked at the green revolution and saw a "'golden age of 

Mexican agriculture" but Cythia Hewitt de Alcantara maintained that the overall result of 

green revolution strategies was the '%rced transfer of resources (land and capital) from 

the ejido to the private sector and from the public treasury to individual businessmen and 

bureaucrats" (Hewitt 1973). In her view, the green revolution was '"synonymous with a 

capital-intensive path of development open only to those who controlled sufficient 

resources (land and water) to make an investment in ...costly inputs....[E]ight out of 

every ten Mexican ^rmers therefore remained entirely outside the 'green revolution.' for 

they did not meet the requirements to participate in it" (Hewitt 1973). Hewitt concluded 

that ejidatarios, unable to compete in the new marketplace, were forced to rent their lands 

to large, commercial farmers, since credit and the required technok>gical inputs were 

unavailable and una£fordable to them. The shift from consumption crops (com and beans) 

to export crops (wheat and cotton) eventually turned Mexico into a net importer of 

grains, forcing domestic prices up and requiring small farmers to purchase crops they had 

formally grown (Hewitt 1972, 1976). Overall, Hewitt argues, the focus of the green 

revolution was not on improving the wellbeing of the rural poor but on producing more 

food to meet the demands of urban industrializing areas (Hewitt 1976:117). Hewitt's 

argument highlights the role played by access to irrigation as a key component in the 

'' Two such agencies are: CIMMYT—the Center for the Improvement of Com and Wheat; and the 
National Agricultural College at Chapingo. 
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privfleging of the north over central and southern regions. Since most ejidatarios did not 

have access to irrigation or sufBcient land, they were effectively designed out of 

participating in the benefits of the green revolution. 

Environmental Effects 

The ecological damage caused by green revolution technologies is well 

documented. Many lands were played out due to soU depletion and overuse; 

monocropping led to soil quality losses and pest invasions; pesticides and fertilizers caused 

ecosystem damage and human poisoning; and traditional knowledge and non-mechanized 

farming methods were eroded. Land had to be abandoned as the result of overuse of 

parcels not allowed to remain fallow and regenerate (Wright 1990). Salinization of water 

became a serious problem (Yates 1981:80). Hewitt (1976:35) points out that the wheat 

program itself was responsible for the development of a pest problem, and thus 

insecticides had to be introduced. The long term environmental effects are also of 

concern. A student of one of the principal OEE scientists raised an alarm in 1972 over the 

prospect that the widespread use of a few types of hybrid seed would greatly reduce crop 

diversity and leave humanity at the mercy of evolutionary forces that would produce new 

pests and diseases. The huge variety of traditional Mexkan seed varieties that had inbred 

resistance was decimated by specialized seed breeding (Wright 1990). 

Regional Differentiation and Com versus Wheat 

Hewitt made a compelling case that the choice of wheat over com as the 

centerpiece of the Rockefeller program represented an explicit decisbn to build up 

northern Mexico at the expense of central and southern Mexico, and to favor large. 
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private landowners over subsistence producers (Hewitt 1976:118-124). Com and wheat 

represent the national dichotomy between subsistence and commercial crops, since the 

majority of Mexico's com producers are smallholders in rainfed central and southem 

Mexico, while wheat was primarily grown on irrigated land in the north. Irrigation was 

highly correlated with wheat, largely due to the government's irrigation extension program 

during this period, as 70 percent of the land in wheat was irrigated in 1960, compared with 

only 9.5 percent of the land in com. In 1960, two million producers were growing mai2e 

on plots of less than three hectares, while only 50,000 small producers were growing 

wheat (Hewitt 1976:24). In 1963, Mexican wheat yields were the highest in Latin 

America, while com yields were among the lowest. Both the com and wheat programs 

were based on the assumption of an institutional environment like that of the United 

States, including extension, credit and rural education (Hewitt 1976:23,26). 

The irrigated northwest transformed into a wheat producing zone between 1940 

and the mid-1960s, with over 70 percent of its land planted in wheat, while wheat lost 

importance in other regions (Yates 1981; Hewitt 1976). Agricultural profits from 

southem and central Mexico were in this fashion rechanneled to the north and northwest. 

The wheat program emphasized quantity at the expense of quality, later causing problems 

in marketing the wheat. 

The high-yielding wheat varieties were of poor quality in terms of their milling and baking merits. 
The emphasis on quality cause problems when surpluses of v^eat could not be marketed and ended up 
wasting in warehouses (Hewitt 1976). Hewitt deplored the lack of cost-efficiency inherent in the 
production of wheat using high cost inputs, state subsidies and sustained by high guaranteed prices when 
the wheat's quality made it non-competitive. 
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The wheat program was much more successful than the com progam in terms of 

yields. From the late 1940s to the mid-1960s, wheat yields in the north increased 72 

percent, compared to about 30 percent increases in com; and in the northwest wheat 

increased 133 percent compared with 53 percent increase in com . The increases 

manifested a strong regional efifect. For example, the gains in both wheat and com were 

substantially lower in the South Pacific region, at only about 26 and 15 percent, 

respectively.'̂  Wheat farmers in the north and northwest regions were slow to assimilate 

the new technology and use it efiSciently. Government pricing and marketing policies 

made it possible for farmers to reap big profits without using the new technology 

efiBciently. Large net profits resulted due to reduced production costs coupled with high 

guarantee prices, even while using resources inefficiently. Farmers also realized gains just 

by extending the amount of land under cultivation (usually these were ejido lands illegally 

rented by private landowners) rather than using the existing cultivated land more 

The relative profitability of wheat over com has already been established. It is interesting to compare 
the OEE com program with a separate "liomegrown" com initiative active at the same time. The Institute 
of Agricultural Investigation (IIA) adopted a small farmer oriented approach to improving maize yields, 
consistent with its emanation from the progressive Lazaro Cardenas administration. While the 
Rockefeller program focused on hybrid seeds, the (LA approach concentrated on **open pollination" seeds. 
Open pollinators were not as high yielding as hybrids, but could be used as seeds for the following year's 
crop, a major benefit to the subsistence maize farmer. The IIA scientists found that the hybrids' high 
yields had diminishing returns after a spectacular first year, and required high levels of water and inputs 
which small &nners could not afford. Since only five percent of land grown in com was irrigated, they 
estimated the real productivity gains of the hybrid seeds to be minimal. Also, com farmers in different 
ecological regions would have to use different hybrids, and so much seed would be required that seed 
agencies would be unable to supply the demand. Despite these findings, the OEE persisted with 
promoting the use of hybrid seeds. From 19S0, the amount of non-irrigated land in com decreased by 
200,000 hectares while the amount of irrigated land in com increased by 375,000 hectares (Hewitt 1976). 
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eflSciently with the new technology available.''* When price support policies changed to 

favor other crops, private landowners switched to the supported crops (Sanderson 1986; 

Appendini 1993; Hewitt 1976). 

Both the com and wheat programs of the OEE chose hybrid seed strategies that 

had little utility, and may even have been pernicious, to the subsistence fkmer. Given the 

dominance of Mexican agriculture by ejidos and the prevalence of poverty and 

malnutrition among the rural poor (Baridn 1987; Barkin and DeWalt 1988), this should 

have represented a massive problem for the introduction of inappropriate technology. The 

seed choices themselves dictated the elements of the rest of the package required to 

accompany them to make them eSective. Wright (1990) discusses how the "miracle 

seeds" of the green revolution triggered a series of changes in pesticide and fertilizer 

practices based on synthetic chemicals, which demanded wet conditions in order to 

function efifectively. The moist conditions in turn created ideal environments for fungal 

disease, insects and weeds, so pesticides became necessary. '*In short, the new seed 

varieties typically meant the redesign of the field environment and a complete change in 

agricultural technique..." (Wright 1990). Given subsistence farmers' lack of access to 

water or to credit, these technology choices combined to maintain such producers at the 

very margins of the system. The seeds efifectively transformed the economic and social 

context of agriculture. Improved seeds were not simpty technical in content, but were 

The practice of ejido land renting was widespread, long before it was legalized in 1992. Mexican law 
limited individual owners to 100 hectares of irrigated land, (n 1971, in the Costa de Hermosillo area, 
1000 private farmers were listed on official documents, but researchers could only find ISO agricultural 
enterprises in existence. Those raiting land illegally used prestanombres, or borrowed names, to list 
&mtly members, friends, or even deceased acquaintances as owners of their rented parcels. 
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'̂ social and cultural inso&r as they bear the imprint of the hegenwnic culture of capitalist 

modem science" (Peet and Watts 1996). Carl Sauer warned the early planners of the 

Rockefeller program to be wary of'̂ standardized" approaches that could wipe out 

Mexican seed varieties and impair native culture and economy. "Unless the Americans 

understand that, they'd better keep out of Mexico entirely" (quoted in Wright 1990). 

By 1970, Mexico had transformed from a net exporter to a net importer of basic 

grains due to domestic food shortage and a growing population (Barkin and DeWalt 1988; 

Yates 1981; Hewitt 1976). At the same time. Mexican agroexports were shrinking (Yates 

1981). Yates attributes the ''end of the golden age" of Mexican agriculture to a coming of 

age of its technical capacity. Most new lands that could be opened to cultivation had been 

opened; the quality of land transferred to ejidos was poorer after 1965; yields could be 

increased only by means of better farming practices rather than land expansion; and the 

cost reductions that had made certain crops profitable was slowing down. Yates takes 

exception to the Mexican government's blaming the slowdown on 'ihe weather." noting 

that every year one can point to natural disasters that have wreaked havoc in certain 

regions without stimulating massive economic response.'̂  

B. The Internationalization of Mexican Agriculture (1970-I990) 

In response to the slowdown, Mexico began a massive importation of cereals, 

oilseeds, and other foodstufifs, and launched a campaign to increase the cultivation of basic 

crops, such as com, beans, rice and wheat in the 1970s. The government created a 

Liverman (1990) has documented the complex relationship between natural hazards such as drought 
and state policies that increase vulnerability of subsistence producers in central and northern Mexico. 
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national distribution and warehouse company (CONASUPO—^National Company for the 

Purchase of Basic Foods) to purchase basic foods from Mexican producers and market 

them (Barkin 1987). New programs were established throughout the period to address 

food deficiencies. One of the most important programs was the Sistema Alimentario 

Mexicano (Mexican Food System) which had the objectives of improving the nutrition of 

the poor and reducing domestic dependency on imports by achieving food self-sufficiency 

maize, beans, rice, wheat and sorghum (Barkin 1987 (Gates 1988:293). The program 

featured increases in producer prices for basic crops, subsidized agricultural inputs, 

technological research in dryland farming, and a shared risk program to minimize losses 

(Barkin 1987). Early on SAM appeared poised to achieve its initial goals, as the maize 

and bean targets were achieved in 1981, a year earlier than projected. However, the beans 

had such a high moisture content that even CONASUPO rejected them, and campesinos 

were forced to look elsewhere for less profitable sales; and part of the maize crop was 

affected by '̂ midentified toxins" (Gates, 1988 :296; Grindle 1985). Gates (1988:296). 

citing Grindle, stated that a significant portion of SAM subsidies accrued not to the 

subsistence farmer, as originally intended, but to well-organized ejidatarios and large 

export-oriented growers who ''saw the chance of making a 'qukk kill' from staple 

production incentives. She concluded that SAM's apparent initial success was due to the 

participation of farmers outside the primary target group (small campesinos), thereby 

reinforcing existing inequalities between ^ricultural producer sectors (Gatesl988:296). 

In any case, SAM's emphasis on rain&d subsistence Arming meant that self-sufficiency in 

food was probably an impossible goal, as Mexico's population continued to grow rapidly. 
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As Bailey points out, "SARH [the Secretary for Agricutture and Water, the agency that 

administered SAM] can mulch every plant in the nation with $1000 peso notes, but unless 

the rains are sufiScient and timely, self-sufiBciency will be unsustainable" (Bailey 1981:392; 

Gates 1988:296). SAM was only in operation for three years and lost support when the 

de la Madrid administration took over (Barkin 1987). While in many ways a laudable 

government program, the lack of sustained commitment to the effort, its high cost at a 

time of high foreign debt and low oil prices, and problems in its design and conception, 

meant that the SAM initiative was compromised from its inception. However, with 

adjustments to the program design, future initiatives with a goal of self-suflBciency (or 

increased sufficiency) may be worthwhile to pursue.'̂  

Programs in support of rural producers following SAM were PRONAL and the 

National Program for Integrated Rural Development. These programs, albeit somewhat 

successful in achieving their goals, lacked both presidential support and coherency 

between objectives and implementation strategies (Barkin 1987). 

Despite these programmatic initiatives that weakly sought to encourage a return to 

food self-sufficiency, the macroeconomic policy governing agriculture during this period 

was based on a philosophy of comparative advantage that emphasized Mexico's climatic 

advantages in producing winter vegetables and fruits, as well as livestock (Barkin 

Gates (Gates 1988:299) notes that many experts agreed (in 1988) that self-sufficiency was technically 
within Mexico's grasp if investment were made in the "iight areas." "Indeed, the SAM experience 
indicates that self-sufficiency could be achieved in the short-term without the participation of the peasant 
sector at all.'' However, she comments that other experts argue that the pursuit of self-sufficiency is a 
waste of time, and efforts are better spent in constructing a comparative advantage model of agricultural 
trade. 
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and DeWalt 1988; Barkin 1987; Sanderson 1986:64-118). The state's support of the 

comparative advantage model during these years is evident particularly in the development 

of Caborca's agriculture, which shifted from being a wheat and cotton to a fruit region 

during the late 1970s and early 1980s. Barkin and DeWalt argued that the comparative 

advantage model was seriously flawed in a Mexican context. The model does not account 

for lack of access to credit and inputs for most campesino producers. It assumes full 

employment, and cannot account for off-farm supplementation of income by campesinos. 

The model does not address the "serious market imperfection" of local bosses, or 

caciques, who control local marketing and distribution networks. Moreover, the history 

of state intervention shows a clear record of bias against the campesino producer (Barkin 

and DeWalt 1988). DeWalt (1979) discussed the fundamental cultural disposition of 

many ejidatarios which causes them to be wary of modernization strategies that challenge 

traditional ways. He disagreed with the notion implicit in the comparative advantage 

model that peasant communities are homogenous, recalcitrant, and backward . DeWalt's 

work in the Temscalcingo region in the state of Mexico found that peasant adoption of 

technology tends to be evolutionary and incremental. He found that risk-minimization, 

such as the nearly universal practice of planting com, is a peasant strategy to ward off the 

possibility of disastrous loss or damage. He found a high degree of variety in peasant 

adaptation strategies, and concluded that peasants do not form cooperatives in large part 

because they prefer to "rise or &11 on the basis of [their] own efforts" (DeWalt 1979). 

Scholars who studied subsistence producers in other areas of Mexico have reached similar 

conclusions. For example, Sheridan (1988) studied a peasant corporate community 
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(agrarian community or comunidad agraria) in Cucurpe, Sonora, focusing on their local 

adaptive strategies and control of access to water and land resources. In this ""political 

ecology '̂ of the irrigation system, Sheridan emphasized the embeddedness of the Cucurpe 

social system within a much larger web or relations involving the state and the market. He 

found a gravity-based, river water irrigation system characterized not by homogenous, 

consensual harmony, but rather a complex but locally evolved system sophisticated 

enough to deal with conflict management, water shortages, and other serous problems that 

beset irrigation systems and potentially threaten the livelihood of members of the 

community. Sheridan found that in Cucurpe the primary and preferred unit of 

organization is the household, but that the campesinos joined together in the management 

of those resources that fell outside a manageable scope for the household. Unlike private 

landowners and ranchers, community members can only access enough pasture land or 

irrigation water through collective e£fort. Therefore, water resources for irrigation and 

grassland for cattle pasture are managed in common. Local water users form comunes de 

agua (water associations) to divert water from the Rio San Miguel. These associations 

are separate from the political entity, and are comprised of water users who elect their 

own ofiScials, organize labor to take care of operation and maintenance of the system, and 

elect a water judge {el juez del agua) whose job it is to resolve conflicts and make 

important decisions regarding water aUocation, a task that is particularly difBcult in 

periods of drought and low flow. The state's primary involvement is the mediation of 

those rare conflicts that cannot be resolved the water judge (Sherklan 1988). 
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Modernization strategies frequently do not point up inherent cultural problems 

with peasants, but with the development programs themselves. Based upon rational 

assessments of relative risks and benefits, campesino producers normally make the most 

reasonable choices open to them. "No one would have much confidence in change agents 

if they had seen programs in which so-called superior breeds of animals died, hybrid seeds 

failed to produce as much as the indigenous varieties, [and] people were overcharged 

because...payments were embezzled by corrupt oflScials...." (DeWak 1979). 

These earlier state strategies for modernizing agriculture have important 

implications for my study of Sonoran irrigation in the 1990 to 2000 period, because the 

Mexican economy, under state direction, was turning increasingly toward a free market 

model, which has only found fiiUer expression in the decade of the 1990s. However, 

within northern irrigation districts, the reception of modernization strategies for those 

ejidal producers in irrigation districts who believe they may potentially benefit from them 

has frequently been positive, with little or no signs of resistance. In the two Sonoran case 

studies in this work, ejidatario producers actually embrace those modernization strategies 

that do not threaten them. For example, pressurized irrigation technologies would be 

welcomed by virtually any Yaqui or Caborca district producer, yet most are opposed to 

free trade accords that weaken or eliminate market protections. 

The most important development of the 1980s was the internationalization of 

capital in agriculture coupled with a ''new international division of labor" (Barkin and 

DeWah 1988; Sanderson 1986:14-27). The new intematmnalization of agrkulture had to 

do not simply with producing raw products for external trade, but rather with the 
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integration of internationalized processes of production (Sanderson 1986:27). The 

internationalization is based on the process of production, not the national character of 

that production. Unlike mainstream dependency perspectives that utilized the dynamic of 

center versus periphery, Sanderson insisted on the transformation of both center and 

periphery, driven by transnational industry. 'To DeKalb Seed or Ralston Purina, the 

nationality of tomato production or farm machinery markets....has little relation to 

corporate philosophy beyond the desire to stimulate markets...." (Sanderson 1986:27). 

For Sanderson, the internationalized nature of production was best observed at the 

local level: the high tech greenhouse production of chrysanthemums in Michoac^; the 

production of feed concentrate by a dairy ejido in Puebia; the production of potatoes in 

Los Mochis, Sinaloa, not for domestic consumption but for sale to a local potato chip 

factory (Sanderson 1986:3-4). DeWalt and Barkin observed another facet of 

internationalization, namely, that international market demand caused producers to make 

different decisions about land and resource use. They point to the growth of cattle 

ranching and sorghum cultivation as evidence of this trend (DeWalt and Barkin 1988). As 

rainfed lands were abandoned due to producers' inability to procure credit, and the 

expansion of new cultivated lands became saturated, basic crops and livestock were in 

greater competition for land and resources. In the late 1980s, Mexico was the fifth-largest 

producer of sorghum (used in animal feed) in the world, but was not self-suflScient in food 
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(DeWalt 1988). " 

The government's support of a model of rural production based on agroexports 

resulted in a growing problem in the arena of food security. Basic crops were losing out 

to fodder crops in terms of land and profits, but the food needs of the Mexican 

people were increasing. It was estimated that about one-half of the population was 

undernourished and about 35 percent never ate meat (DeWalt 1988). Mexico's land and 

other productive resources (capital, labor) were being channeled into fodder production to 

provide a rich diet for afiQuent Mexicans and the U.S. market. Although in 1960 only five 

percent of cropland was in animal feeds crops, by 1980 the amount had soared to 23 

percent (DeWalt 1988). Gates (1988:283), citing Barkin and Suarez (1982), noted that 

sorghum was not even grown in Mexico prior to 1958. By 1980, sorghum occupied 59.6 

percent of total cultivated area in grains, and while virtually no grains were destined for 

animal consumption in 1957, by 1980 more than half of all grains produced were for non-

human use (Gates 1988:283). This "cattle-ization" of Mexican agriculture had severe 

implications especially for com production. Low government guaranteed prices for maize, 

reduced official supports, limited research, and the lure of agribusiness and need to fend 

off competitors encouraged commercial farmers to abandon com production wherever 

possible and turn to more lucrative crops. Maize reverted to being a "campesino crop" 

raised on the least productive land, primarily for household consimiption, even as Mexico 

Sorghum displayed numerous advantages over com and wheat, including higher yields, lower water 
requirements, and fewer days of labor. In I %S, the guaranteed price of wheat dropped and the 
govemment initiated a guaranteed price for sorghum. Wheat and com became less profitable relative to 
sorghum (DeWalt 1988). 
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was forced to begin importing large quantities of grain to satisfy its food needs (Gates 

1988:283). 

In the late 1980s Mexican agriculture was characterized by new productive 

processes driven by transnational capital non-responsive to national needs. A disjunct had 

developed between the local producer and his community's needs, and domestic need was 

subservient to international market demand. Prices for rural producers were maintained at 

low levels in order to keep urban consumer prices down (Gates 1988:282). Industry 

could then pay lower (but still "livable") wages to workers (Sanderson 1986:79). What 

was the role of the state in creating these circumstances? Sanderson argued that the role 

of the state was weakened relative to that of international capital in structuring new 

production processes since the state found its scope narrowed and its range of influence 

circumscribed . He asserted that the state suffered a loss of its ability to negotiate the 

terms of national participation in the international division of labor (Sanderson 1986:280). 

C. Agricultural Policy Shifts and the Reduction of State Intervention (1990-2000) 

The new economic policy shifts that began to occur in Mexico in the mid-1980s 

were accompanied by dramatic changes in agricultural (and water) policy in the 1990s. 

Agriculture was responsible for 7.6 percent of Mexico's GDP in 1995, and represented 

about 25 percent of total employment (OECD 1997:30). While Mexico had been a net 

importer of agricultural and food products since 1989, it became a net exporter in 1995, 

partly as a result of the peso devaluation, but also due to the expansion of U.S. and 

Canadian markets through NAFTA (op.cit.:30). In 1989, guaranteed prices were 

removed for wheat, barley, sorghum, rice, soybeans and other oilseeds, and at the same 
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time, CONASUPO stopped purchasing them (op.cit.:58). Guaranteed prices remained in 

effect for com and beans, and were increased in 1990, causing producers to return to 

production of basic crops, even on irrigated land (Appendini 1993; OECD 1997:58), 

Since its creation in 1965, the National Basic Foods Company (CONASUPO) had 

been primarily responsible for lowering food prices in remote urban and rural areas, while 

helping small and medium-sized food retailers. CONASUPO intervened in the market for 

staple foods, from the purchase of agricultural commodities to processing, wholesaling, 

and retailing. Since its inception, it has also been charged with milk powder imports. Until 

1989, CONASUPO purchased part of the domestic production of twelve crops, including: 

maize, beans, wheat, barley, rice, sorghum, soybeans, safiQower. cottonseed, copra, 

sun£lower,and sesame. It also acted as one of the major importers of these commodities 

(OECD 1997:67). The budget of CONASUPO and its affiliates increased from M$2 

(US$160) million in 1965 to M$9 ($US1.4) billion in 1995, with approximately half of this 

increase due to transfers from the government (op.cit.:57). 

By the late 1980s, Mexico had undertaken a major restructuring of this agency. 

Between 1989 and 1995, the number of staff employed by CONASUPO and its affiliates 

decreased from 53,000 to 3,400 persons. In 1990, CONASUPO reduced its market 

involvement to only maize, beans and powdered milk. According to the OECD study, 

structural problems became evident as CONASUPO withdrew from its marketing 

fimction, causing marketing costs for producers attempting to use national rail and 

road transportatk>n for their products. As a result, the government created the ASERCA 

(Support and Services to Agricultural Marketing) program, followed later by 
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PROCAMPO, aimed at helping the development of private markets. To modernize the 

marketing infrastructure, the govenunent began privatizing the national stores (ANDSA) 

system and the national railway company (FERRONALES). CONASUPO began 

transferring its warehouses to producers. In the 1990s, state intervention has been 

reduced due to changes in the institutional structure of agriculture. 

According to the OECD (1997), not only CONASUPO itself but also its many 

afiBliate agencies were downsized. CONASUPO had a number of afSliates dealing with 

storage (BORUCONSA); food processing (MICONSA, ICONSA, TRJCONSA. and 

LICONSA); extension (CECONCA); wholesale food distribution (IMPECSA); retail 

distribution (DICONSA); and financing (FIA). Three of these afiBliates were privatized 

(HA in 1991, ICONSA in 1992, and MICONSA in 1994), and nine plants of LICONSA 

(the Industrialized Milk CONASUPO) were privatized in the period from 1991 to 1993. 

Two agencies were dismantled (TRICONSA -Industrialized Wheat CONASUPO) in 

1986, and CECONCA, the CONASUPO Extension Centers in 1987), and IMPECSA. the 

affiliate responsible for the promotion of retail distribution, was put into liquidatbn in 

1995. Six hundred urban Conasuper shops of the commercial distribution and promotion 

affiliate, DICONSA, whose primary frmction was to supply basic products to people in 

marginal urban and rural areas at subsidized prices and to assist small and medium-sized 

&rmers, were closed in 1990. LICONSA and DICONSA were transferred to management 

by the federal social development agency responsible for poverty alleviation, SEDESOL, 

in 1995. The rural CONASUPO warehouse affiliate, BORUCONSA, was transferred to 

ejido producers (OECD 1997:54-55). The National Stores Agency (ANDSA) was not an 
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afiSliate of CONASUPO, but provided storage services at commercial rates to 

CONASUPO. By 1995, ANDSA was in the process of privatization, with major assets 

being sold. BORUCONSA and ANDSA storage facilities accounted for over SO percent 

of Mexico's basic food storage capacity in 1995 (OECD 1997:55). 

Although it is important, the restructuring of CONASUPO and its afiQliates was by 

no means the only federal agency involved in agricultural price and income support that 

was subject to dramatic structural change. For example, some agencies, such as the state-

owned rural bank that traditionally provided financing and credit to small and ejidal 

producers, BANRURAL, has been downsized and restructured. Also, in 1982, the 

Mexican Sugar Company (AZUCAR S.A.) was created and was responsible for 

processing most of the sugar, and marketing all of the sugar, produced in Mexico. 

According to the OECD study (op.cit.:57),'® its sugar factones produced about three-

quarters of total domestic production and had the sole purchasing and selling rights of all 

sugar products and by-products produced in Mexico, including from private mills. In 

1988, AZUCAR S.A. employed 800 persons and had a budget ofM$3 (US$1.4) billion. 

From 1988 to 1992, all sugar factories were privatized and AZUCAR S.A. was gradually 

dismantled. Twenty-one sugar factories were sokl between 1990 and 1992. In 1991, the 

Sugar Agroindustry Committee (COAZUCAR) was created to facilitate transactions and 

This explication of the restructuring of agricultural agencies of the Mexican government is based upon 
findings reported in OECD 1997:54-57. 
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monitor agreements between sugar factories and producers. It had a budget of M$5 

(US$0.8) million and a stafiFof 27 in 1995.'̂  

In summary, according to the OECD study, the agencies that have been liquidated 

include TABAMEX, CONAFRUT, ANAGSA, and ALBAMEX; those that have been 

dismantled include AZUCAR, INMECAFE, and CONADECA; and those that have been 

Other large agroindustrial agencies were similarly downsized and refocused, including coffee, tobacco, 
fruit, cocoa and cotton agencies. For example, the Mexican Coffee Institute (INMECAFE) was created in 
I9S8 to purchase and market part of domestic coffee production, under the auspices of the f^eral 
agricultural agency SAGAR, and with a budget of M$300 (US$212) million in 1987. [NMECAFE was 
dismantled in 1993, and a new council, the Mexican Coffee Council COFEMEX) was established with a 
budget of M$S (USS0.8) million to coordinate the modernization of the coffee industry through searching 
for financial assistance and providing marketing promotion. The Mexican Tobacco Company 
(TABAMEX) was created in 1972 and liquidated in 1992. Like the coffee institute, it had been a sub-
agency of SAGAR. The role of the state-owned tobacco company had been to purchase and process one 
hundred percent of Mexican tobacco, it was a profitable enterprise and did not receive government 
transfm. In 1990, TABAMEX affiliates were sold for MS46 (USSI6) million, and TABAMEX 
headquarters were restructured into the Tobacco Regulating Committee and the Tobacco Research 
Institute, the objectives of which are respectively to serve as mediator between producers and buyers, and 
to provide technical assistance to tobacco growers. The Mexican Commercial Cotton Trader 
(ALGODONERA) was a sub-agency of SAGAR that was re-privatized in 1989, having been originally a 
private company when the Mexican government acquired it in (969. Its primary activity was the purchase 
of domestic cotton fiber and the sale of cotton to domestic and external textile manu&cturers. Like the 
tobacco institute, ALGODONERA was a profitable enterprise and did not receive government transfers. 
The National Fruit Commission (CONAFRUT) was created in 1961 to help fruit growers in the 
processing and marketing of fiiiit, to assist in the propagation of reproductive materials, and to provide 
research and technical assistance. Under the auspices of SAGAR, the overall budget of CONATOUT 
reached a maximum of M$32 (US$13) million in 1989. That same year, its processing plant Benefrut 
Guerrero was sold for MS 1.6 (US$0.6) million, and CONAFRUT was liquidated entirely in 1993. From 
1973 to 1989, the National Cocoa Commission (CONADECA) controls the domestic supply of cocoa. 
It was dismantled in 1990, and replaced by the National Union of Cocoa producers (UNPC) which helps 
producers market 55 percent of domestic cocoa produced, and export 45 percent of domestic cocoa. The 
Meat Processing Industry (IDA) was created in 1989 to regulate the supply of beef and veal, pigmeat and 
poultrymeat in Mexico City. Since 1990, the slaughtering and packaging activities of IDA have 
decreased, and its assets were transferred to livestock producers in 1992. The state-owned fertilizer 
company, FERTIMEX, responsible for porducing and marketing fertilizers and keeping the costs to 
producers low, was privatized in 1992. ALBAMEX manu&ctured and marketed approximately 10 
percent of processed feeds produced in Mecico, and it was later liquidated. The seed company, 
PRONASE, was responsible for the production, certification and marketing of improved seeds, especially 
basic foods seeds (maize, beans, wheat, and rice). Since 1991, private seed companies werer allowed to 
patent and verify their seed varieties, thus encour^ing private sector participation (OECD 1997:1737). 
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privatized include FERTIMEX and PRONASE. The only notable exception to the 

downsizing and eliminating trend was the creation of the new ASERCA program to assist 

with marketing in the international arena. It is clear from this analysis that the state 

structure that provided price, income and marketing supports has been dramatically 

reduced over the last ten years. In some cases, a new structure with a different focus and 

scope, and a reduced budget, was created in anticipation of the lacuna that would 

otherwise exist in that area. In many cases, however, the private sector moved into an 

area previously under state jurisdiction and provides services and supplies depending on a 

producer's ability to pay for them at market prices. This reduction of the state apparatus 

with respect to agriculture was, as we shall see in subsequent chapters, accompanied by a 

major refocusing of water mans^ement and the creation of a new federal water agency 

with a different mission and vision. Before we can turn to look at water, however, it is 

critical to discuss other changes that have been important events of transformation of 

Mexican agriculture over the last ten years. 

Three fundamental changes in Mexico's agrkultural arena have had a dramatic 

impact upon the last decade of policy and on the producers in the Sonoran case 

AZUCAR was responsible for processing and marketing of all sugar produced in Mexico; INMECAFE 
purchased and marketed between 30 and 40 percent of coflfee beans produced in Mexico. CONADECA 
marketed around 55 percent of the cocoa produced in the country, and ALGODONERA MEXICANA 
marketed between S and IS percent of cotton fiber. TABAMEX had a mcmopoly m the purchase of 
tobacco. EHERTIMEX was responsible for producing and marketing fertilizers, and keeping the cost to 
producers low. It was privati^ in 1992. ALBAMEX manufiurtured and marketed around 10 percent of 
the processed feeds. PRONASE was responsible for the production, certification and marketing of 
improved seeds, espedaily basic foods seeds (maize, beans, rice and wheat). Since 1991, the private seed 
companies were allowed to patent and verify their seed varieties, thus encouraging private sector 
participation (OECD 1997:17,37). 
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studies. First among these were the reforms to Article 27 of the Mexican constitution; 

second, was the creation of a new producer support program, PROCAMPO; and third, 

was the adoption of NAFTA and other free trade agreements. The next section will 

examine each of these major changes in turn. 

Article 27 Reforms 

In 1992, President Carlos Salinas and the Mexican Congress approved a set of 

reforms to the Constitution and federal legislation governing land tenure."' The principal 

change, the constitutional reform, transformed ejidal land tenure by allowing privatization 

of ejido land for the first time in history. Key provisions of the Article 27 reforms are: 

• The end of land redistribution; no new ejidos will be created; 

• Ejidos have the right to rent, sharecrop, or sell their land parcels; 

• Decisions to sell communally-held ejido land (such as water, pasture and forest) must 

be approved by a two-thirds majority of the ejido's general assembly; 

• No single ejidatario can control more than five percent of the land in a given ejido; 

• Ejidatarios who decide not to sell can enter into joint ventures with private capital or 

form productive associations among themselves; 

• Individual ownership is still limited to 100 hectares of irrigated land; 

• Corporations are limited to ownership of2,500 hectares of irrigated land; 

The terms **ejido refonn(s)'^ or ^Article 27 refonn(s)" are generic expressions that refer to three separate 
legal reforms that took place in 1992 and 1993. The prindpai change was the reform of Article 27 of the 
Constitution, adopted January 6, 1992. The second was the new Agrarian Law {Ley Agraria) of February 
26 1992. Finally, new Agrarian Law regulations (Reglamentos) were adopted January 6, 1992. 
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• Private property can be improved because there is no risk of expropriation for land 

redistributioiL 

The significance of ejido reform has to do with the foundational importance of the 

ejido system as the principal legacy of the Mexican Revolution. One of the war's two 

principal leaders, Emiliano Zapata fi'om the south-central state of Morelos, led a 

movement of landless peasants who demanded "land and liberty," which became the battle 

cry of the Revolution. After the Revolution, huge haciendas were expropriated and 

redistributed in small five to twenty hectare parcels that made up newly-created ejidos. 

The government also incorporated marginal land into the redistribution program and gave 

ejidos land in coastal and desert areas that had previously gone unexploited. Gates 

(OECD 1997:279) comments that while the ejido has been ackowledged as the most 

important achievement of Mexican agrarian reform in that it satisfied, to a degree, popular 

demands for social justice, it still has a long way to go to fulfill its promise of comprising 

the foundation of a more efficient and equitable productive base." Thus, the privatization 

of the rural peasantry portended by the 1992 Article 27 reforms would not only have a 

lasting economic impact but would represent a sea change in the reigning political 

discourse of the "institutionalized revolution."' Powell (1996:41) argued that "the 

Revolution and the struggles it engendered [for land reform] remain central processes in 

the construction of the modem national imagination." The Revolution continues to have 

substantial ideological currency ''not because the social contract has been won but 

precisely because it is still being struggled for and seen as worth struggling for (Powell 

1996:41)." The land reform battles ''...produced the modem nation and...provide the 
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source of Mexico's founding myths and symbolic heroes which impart to the nation a 

sense of higher purpose, of the sacred... "(Powell 1996:41). Cornelius (1992) called the 

reforms "the most politically audacious step to be taken" by Salinas in his presidency and 

claimed that the reforms "may have a more far-reaching and enduring impact" than other 

reforms since the 1980s. The reforms represent "fundamental changes for the ejidal sector 

in terms of state relations, land tenure and redistribution, economic relations, subsidy 

reduction, and programs in support of small farmers" (Stanford 1994). Gledhill noted that 

the Article 27 reforms "mark a watershed in the history of rural society in post-

revolutionary Mexico" (Gledhill 1995). 

The Article 27 reforms clearly carry the potential for transformation of the social 

and physical landscape in rural Mexico. Less clear was what the reforms would mean for 

ejido producers and famines. Calva stated that "The neoliberal version of Article 27 not 

only does not protect the ejido...but actually establishes the mechanics for its destruction 

and privatization" (Calva 1993:48). The desire to liberalize agricultural policy amounted 

to finger-pointing by Salinas technocrats who blamed the agricultural sector's problems on 

"an excess of state intervention" (Appendini 1996). Since the Cardenista left raised only a 

'̂ feeble dissent" when the reforms were passed is evidence of a recognitfon that a new 

strategy was needed to modernize and stimulate this sector of Mexican agricuhure 

(Cornelius 1992). Over the years debate has raged about the productivity of the ejido 

sector, relative to that of the private sector. Hewitt de Alcantara (1976), for example, 

cited evidence during the green revolutk>n years that the ejidal sector was actually more 

productive, given the same resource base, than the private sector. Gates (OECD 
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1997:279), however, takes the opposite point of view, stating that '̂ overall the ejido sector 

has never demonstrated conclusive evidence of providing a viable alternative to private 

enterprise in terms of productive efiBciency." 

Since the ejido reforms were implemented in 1992, numerous studies have been 

done throughout the country to assess the impacts of the changes. Early studies were 

conducted regarding the land titling and certification process. At the time the ejido 

reforms were adopted, land titling was a major obstacle that had to be overcome. In order 

for land parcels legally to change hands or to be used as collateral for production 

improvements, ejidatarios must have clear title. Cornelius (1992) estimated that only 10 

percent of ejidos were properly parcellized and even these did not all hold clear title. The 

Mexican Attorney General established a new program, PROCEDE {Programa de 

Certificacion de Derechosy Titulos de Solares Urbanos—Program for Certification of 

Rights and Titles to Urban Homesteads) charged with the certification and titling of ejidal 

parcels. Ejidos commonly have conflicts over the boundaries of the ejido itself, as well as 

disagreements over boundaries of family parcels within ejidos (Murphy 1994; Stephen 

1994; DeWalt 1994). Murphy (1994) argued that ejidatarios might see it in their self-

interest to remain within the informal land market rather than take on the expense of 

titling, which involves notaries, government agencies and possibly bribes to officials. 

Ejidatarios worried about the prospect of taxation of mdividual parcels once they had title 

to their land (Stephen 1994). Ejidatarios in Oaxaca were found to have resisted ejido 

reforms through refiising to attend certi&atron meetings, or showing up inetn^ted (Pisa 

1994). The backlog of land petitions {rezago agrario) was found to be the major obstacle 
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to certification in Chiapas (Harvey 1996). After nearly a decade, however, most 

ejidatarios have successfully received title to their land. Other studies have considered the 

efifect of ejido reform on out-migration (Gledhilll995), on particular crops (Murphy 

1994), and on the rate of privatization. Privatization is certainly one of the most important 

issues that arises from the ejido reforms. Virtually all observers to the process recognize 

that it was by no means self-evident the reforms would translate into rapid privatization of 

the Mexican countryside. Apart from the major land titling problems, there is great 

variation in land quality. Much ejido land is non-irrigated and of poor quaUty. On the 

buyers' side, there may be reluctance to privatize ejidal lands. Thompson and Wilson 

(1994) found that in marginalized, rainfed areas, the costs of privatization are likely to 

make it unattractive to investors. Transaction costs involved with parcellizing communal 

ejido lands (surveying, titling, fencing) are expensive, and credit and insurance institutions 

are reluctant to assume the risk inherent in financing ventures in marginal areas. 

Thompson and Wilson (1994) found ejido reform is likely to have a scattershot effect on 

the landscape due to the dififerent advantages employed by various regions. They suggest 

that ejidos that are parcellized, irrigated and close to infrastructure will be most likely to 

privatize in the short term. Northern states such as Sinaloa, Sonora and Baja Norte may 

be targeted first for privatization. This work is of great importance for the analysis of 

privatization strategies in the Sonoran case stud^ in this dissertation because it suggests 

that such prime, irrigated lands may be at the forefront of privatization. 

The Role of the State and the PROCAMPO Program 

The state has long maintained a tight grip on the Mexican countryside. Over the 
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past century, state institutions have been responsible for credit, marketing and distribution, 

production decisions, and irrigation systems. There is evidence to support the claim that 

the loi^ arm of the state has retracted, and rural producers have been left on their own 

entrepreneurial initiative. As seen earlier, for example, the number of state institutions has 

been reduced. As we see in Figures 3.3 and 3.4, in 1988, there were eight cabinet 

ministries involved with agriculture but by 1995, there were only six. Thirty-five state 

programs were involved in agriculture in the mid-1980s, but by 1995 there were only 

twenty-eight (OECD 1997:52-3). Sanderson (1986) argued that the role of the state in an 

internationalized agricultural market is necessarily weakened due to the narrowing of its 

scope of influence and its lack of control over transnational corporations and the 

movement of capital in and out of production processes. Nevertheless, there is also 

evidence to support the claim that the disappearance of the state is a chimera. New 

programs were created to implement decentralization and agrarian reform. These very 

programs carry new forms of bureaucratic power into rural areas. Private institutions in 

Mexico are very fi'agroented and only partially devebped. At the moment of state 

withdrawal fi-om intervention in rural afi^s, there is an "institutional vacuum" (deJanvry 

1996). Non-governmental institutk>ns could have an important role, but they are still in 

their "infancy" (de Janvry 1996). This lack of institutional framework and support for the 

ejidatario class opens new opportunities for state bureaucrats to entrench themselves in 

local positions of power. 

The PROCAMPO program has been interpreted by some as a recently-developed 

bureaucracy that ofifers new avenues for state intervention. PROCAMPO (Progranta de 
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FIGURE 3.3: State Agricultural Support Agencies, Mid-1980s 

Stote-Owned AneHcies Main ActivUv 

BANXICO FIRA Commercial banks (credit) 
SHCP ANAGSA Assurance 

BANRURAL Credit 
FOCIR Sugar credit 
ANDSA Storage of grains 

INMECAFE CofTee marketing 
TABAMEX Tobacco marketing 
ALGODONERA Cotton marketing 
CONAFRUT Fruits, vegetables promotion/marketing 
CONADECA Cocoa marketing 
IDA Meat marketing 

SARH ALBAMEX Feed compound 
PRONASE Improved seed 
SESA Machinery 
Fondo Ganadero Livestock breeding 
FIRCO Credit and extension 
INIFAP Research 
Chapingo University Education 
CONAZA Rural development, arid zones 

SRA Land redistribution 

Grains, beans and oilseeds marketing 
BORUCONSA (rural grain storage) 
IMPECSA (wholesale food distribution) 
DICONSA (retail food shops) 
ICONSA (food and food processing) 

sEcon CONASUPO MICONSA (maize flour processing) 
TRICONSA (bread processing) 
LICONSA (milk processing) 
CECONSA (extension) 
Trade measures 
Consumer price setting 

SEMIP AZUCAR S.A. 
FERTIMEX 

Sugar marketing 
Fertilizers 

SEDUE Environmental policies 

SPP 

INI 

Regional development funds 
Solidarity flmds 
Indigenous communities 

Source: OECD 1997. 
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FIGURE 3.4: State Agricultural Support Agencies, 1995 

Secretariats State-Owned Aeencies MainActivUv 
RRA Commercial Banks 

(credit) 

SHCP AGROSAMEX Insurance 
BANRURAL Credit 
NAFIN/FOCIR Marketing and Promotion 
ANDSA Storage of grains 

Maize and bean consumer subsidies 
SAGAR CONASUPO BORUCONSA (rural grain storage) 

ASERCA PRCXTAMPO (direct payment) 
(marketing and promotion) 

COAAZUCAR Sugar marketing 
FIRCO Credit and extension 
INIFAP Research 
Chapingo University Education 
INCARURAL Extension 

SRA INDA Extension 
RAN Land registration 
PROCEDE Land certification 

sEcon Trade measures 
Consumer price setting 

SEMARNAP INE Ecology 
C.N.A. Irrigation 
PROFEPA Environmental regulations 

DICONSA Retail shops 
LICONSA Milk distribution 

SEDESOL FIDELIST Maize tortilla coupons 
CONAZA Rural development, arid zones 
INI Indigenous communities 

Poverty alleviation funds 

Source: OECD 1997. 
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Apoyo Directo al Campo—Program of Directo Support for the Countryside) provides 

direct income subsidies on a per-hectare basis to producers of basic crops who had at least 

three hectares in eligible basic crops over the three year period prior to August 1993. The 

crops eligible for PROCAMPO support were: maize, beans, wheat, sorghum, rice, 

soybeans, safiQower, cotton or barley. Farmers who did not grow these crops at that time 

but do so currently are not eligible to receive PROCAMPO support. Allowed crops have 

subsequently been expanded to include most fruits and vegetables. The payments are 

granted to farmers who actually cultivate the land, being owners or renters, individuals or 

corporations. The first payments were made for the Autumn/Winter 1993/94 crops season 

(for Spring/Summer 1995 season in the case of barley and safflower). In 1994. eligible 

farmers could allocate land to any job creation activity. In 1995, payments were restricted 

to farmers growing one of the nine eligible crops. From Autumn/Winter 1995/6 crop 

season, fanners can devote land to any crop, livestock, or forestry activity, or place it in an 

approved environmental program and receive the same area payment rate, but they are not 

allowed to leave it idle. The subsidies last up to 15 years, even if producers abandon 

production. Price supports for many crops (wheat, barley etc.) were phased out in 1989. 

and the new program was seen as a way of limiting the economic hardship during a 

transition period. PROCAMPO was announced on the eve of the 1994 elections, and 

was widely seen as an election ploy by the PRI to ensure the votes of the rural poor who 

were under assault from ejidal reform and international competition (Bartra l996;Gledhill 

1995; Pisa 1994). As Bartra (1996) put it: '̂ What was at stake in ther vote...for Zedillo 

was not merely 1995's check but the next 15 years' worth of payments." Bartra noted 
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that most ejidatarios were not fully aware that the additional amount they received in 

direct aid would be subtracted by way of lower sales prices on their harvests. He called 

the 15 year subsidy "not an encouraging promise but an open threat" because it meant the 

basic grains producers had been put on notice that they have a '"maximum time limit to 

reform or die" (Bartra 1996). The long duration of the subsidy ensured a strong presence 

of the state for years to come (Pisa 1994). Subsequent political changes that ushered the 

conservative PAN party into the presidency in July 2000 may fundamentally challenge 

Bartra's assertions regarding the inroads made by the PRI through its introduction of 

PROCAMPO. While PROCAMPO is undoubtedly popular with producers, and as we will 

see in Chapters Seven and Eight, absolutely critical to the ability of farmers to keep 

producing crops that carry low market values, it was not sufBcient to retain the 

government in PRI hands after the 1994 election. 

The National Program of Solidarity (PRONASOL-commonly called "Solidarity"), 

the social modernization program begun by Salinas during his first days in ofiBce''. also 

fueled the same kind of claims regarding the extension of the role of the state. Solidarity 

was created "m 1989 to combat poverty in Mexico. In 1992, it was attached to the newly-

created Secretariat for Social Devetopment, SEDESOL, and its main objectives were to 

pronK>te community initiatives through a participatory approach, crafting a new kind of 

relationship between communities and the government. Covarrubias (1996) voiced similar 

objections to Solidarity, which was created to sweeten the bitter pill of modernization 

^ Pres. Carlos Salinas de Gortari announced the Solidarity Program to the nation as his first ofBcial act 
on December 2, 1988 (Cornelius 1994:7). 
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reforms. He argued that peasant producers were left with nowhere but Solidarity to turn 

as the result of the restrictions on BANRURAL's credit practices in 1993. Subsequently, 

BANRURAL would lend only to individual ejidatarios, not to corporate ejidos. 

Covarrubias maintained that this practice created an unequal power relationship between 

an institution and an individual. "Ironically, credit (where available) now binds the 

campesino tighter than ever into a relationship with the state" (Covarrubias 1996). 

Cornelius (1992 ) argued that the disappearance of the local power broker, or cacique 

(usually president of the ejido) was positive, Gledhill and Covarrubias both argued that 

this would only increase the dependency of ejidatarios on agents of the state (Gledhill 

1995; Covarrubias 1996). 

Both Solidarity and PRCXZAMPO have been significant aid programs for rural 

producers over the last eight years. Between 1989 and 1994, the Solidarity budget 

increased continuously, rising fi-om $l .6 billion pesos in 1989 to $9.27 billion pesos in 

1994, with 60 percent of resources allocated to rural areas, and ten percent to agriculture 

(OECD 1997:55). While Solidarity was an extremely high visibility program under Salinas, 

it was downplayed under Zedillo. In 1995, it was given the name of Poverty Alleviation 

Program and utilized a more targeted approach. 

PROCAMPO is of critical importance as an income supplement for producers 

beset by high production costs and low prices. In its first five years, PROCAMPO 

invested a total of $33 billion pesos, benefiting 38 percent (nearly three million) of the 

total producers in Mexico (SAGAR 1998:32). PROCAMPO covers nearly 14 million 

hectares, representing more than 90 percent of the land in grains and oilseeds and over 97 
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percent of the area in maize, beans, wheat and sorghum. On average, PR(X)AMPO 

payments represent 12.9 percent of annual income. In rainied areas, PROCAMPO 

represents 21.4 percent of income on average (op.cit.:32)." Seventy-six percent of 

producers utilize the PROCAMPO support to enhance productivity on their land, 

primarily for the purchase of productive inputs (op.cit.:32). Of small producers with less 

than 10 hectares, 75 percent utilize PROCAMPO for productive purposes; of large 

producers with more than 123 hectares, 90 percent utilize PROCAMPO for production 

(op.cit.:32). Ninety percent of producers stated that PROCAMPO had no influence on 

the amount of land they possess (op.cit.:38). However, the availability of PROCAMPO 

support encouraged about 130,000 producers to increase their landholdings, either 

through buying or renting additional land. Of this group, more than half (less than 70,000 

producers) decided to buy additional land, and a third decided to rent additional land 

(op.cit.;2S). While producers with between one and ten hectares had bought or sold land 

in roughly equal proportion, the proportion of large producers with more than 200 

hectares who had bought was ten times greater than large producers who had sold 

(op.cit.:25). Nationally, one-third of those who rent eligible PROCAMPO land increased 

the number of parcels they rent after PROCAMPO went into effect. The proportion of 

the small producers (1-10 has.) who rent additional land, one-third, was equivalent to the 

national avenge. However, among large producers with more than 200 hectares, 75 

^ The importance of PROCAMPO support rises for small Miners on rainfed land. For producers with 
between I and 10 hectares of rainfed land, PROCAMPO represented 27.S percent of total annual income 
on average. For producers of between 1 and 10 hectares on irrigated land, the support represented 10 
percent of total annual income. This stratum of producers (between 1 and 10 hectares) represents more 
than half the area supported PROCAMPO and 93 percent of the benefidaries (SAGAR 1998J2). 
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percent rented additional PRCXTAMPO-eligible land after PROCAMPO became effective 

(op.cit.:26). The great majority of producers who rent additional PROCAMPO-eligible 

land (86 percent) stated they use PROCAMPO support to help cover their rent payments 

(op.cit.:38). 

After guaranteed prices were dropped for wheat, barley and other crops in 1989, 

producers confronted serious difficulties marketing the crops, due to poor private 

distribution networks, lack of marketing infrastructure, limited experience of producers in 

negotiating selling prices directly with buyers, international price volatility, and lack of 

knowledge of export markets. As a transitionsl step, concerted prices (precios de 

concertacion) were established. These were prices fixed by the government in agreement 

with buyers and producers." The ASERCA (Support and Services to Agricultural 

Marketing) program was created in 1991 with the objective of promoting the development 

of private agricultural markets. From 1992 to 1994, wheat was the main commodity for 

which marketing was supported by ASERCA. ASERCA has provided budgetary support 

to wheat millers, compound feed processors, and the vegetable oQ processing industry to 

help them purchase domestic production of wheat, sorghiun, soybeans, and other oilseeds 

at coix:erted prices as a way to provide support to producers.''* ASERCA reqtiires 

For wheat, sorghum, soybeans and other oilseeds, ASERCA provided support to buyers through its 
Apoyo a la Comercialisacion program. The support covered the difference between the concerted price 
and an indifference price—an implicit price at which first buyers are 'indifferent" between buying 
domestic or imported crops (in other words, the price producers would receive in the absence of concerted 
prices). In the case of rice, ASERCA granted per-ton payments to producers for all domestic production 
(including that which is self-consumed). Payments to rice producers are fixed at the same level across the 
country (OECD 1997:58). 
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collateral from producers prior to participation in the program, efiectively excluding ejidal 

and small producers. 

NAFTA and Agriculture 

Pastor and Wise (1998) point out that, prior to NAFTA adoption, Mexican 

agriculture had been struggling for at least thirty years, the result of import substitution 

industrialization (ISl)-oriented policies that used agriculture only as a means to shore up 

industry. Nevertheless, under NAFTA, Mexican producers have faced competition unlike 

anything experienced before. Tariffs on 57 percent of the value of U.S.-Mexican 

agricultural trade were immediately eliminated in 1994, with a total of 94 percent to be 

eliminated over the next ten years. Tariffs on the remaining six percent of "highly 

sensitive" products, like com and sugar, were scheduled for elimination within a fifteen-

year time frame (Pastor 1998: 64). The elimination of guaranteed prices was already 

largely accomplished prior to NAFTA. A major result of NAFTA has been to benefit 

agricultural producers in the United States. According to the United States Department of 

Agriculture (USDA), U.S. agricultural exports to Mexico have doubled since NAFTA was 

approved in 1993. Mexico imported $6.5 billion (US) worth of U.S. agricultural products 

in 2000, making it the third largest £^ricultural market (USDA 2001a). The U.S. free 

trade agreement with Canada resulted in a doubling of U.S. agricultural exports to 

Canada, making it the U.S.'s second largest agricultural trading partner, worth S7.6 billion 

(U.S.) last year (USDA 2001a). Record U.S. exports to Mexico included red meats, 

processed fruits and vegetables (up 40% over 1994); poultry meat, snack foods, fresh 

fruits and vegetables, tree nuts, pet foods, feeds and fodder, and rice. In 1993, U.S. goods 
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&ced an average tarifTbarrier at the Mexican border of about 10 percent, five times the 

2.07 percent rate the U.S. imposed on incoming Mexican goods. Under NAFTA, 

Mexico's average tariff has &Uen to about 2 percent, and more than two-thirds of U.S. 

goods now enter duty-fi-ee (USDA 2001a). 

Total agricultural exports fi'om Mexico to the United States have increased since 

NAFTA adoption. Horticultural products, primarily fi^esh vegetables (mostly tomatoes), is 

Mexico's major agricultural export (see Figure 3.5), and its largest destination export 

market is the United States. Other important export products are coffee, beverages, and 

live cattle. In the first six months of 1998, horticulture exports fi-om Mexico to the U.S. 

rose 25 percent over the same period in 1997. Tomato imports for that same period 

represented an increase of 6 percent over the prior ye.^r (op.cit.). Nevertheless, many 

productive regions and sectors have not yet benefited from liberalized agriculture trade 

represented by NAFTA. For example,in late July 2001 sugar cane producers in Mexico 

held the federal ministry offices of Agriculture, Finance and Commerce hostage for two 

weeks in protest. The same week, Chiapan cofifee producers rose up to demand 

emergency funds promised, yet never delivered, by the government. In what The News of 

Mexico called a "growing Arming crisis," pineapple farmers in Oaxaca had dumped then-

produce on highways, and wheat farmers in Jalisco and Sonora had shut down 

government buildings (O'Boyle 2001). Low intematk>nal product prices coupled with the 

loss of protective barriers and subsidies has increased the economic exposure of Mexican 

&rmers. The export increase mostly registered in the fiuit and vegetable sector. ''But the 

nation's millions of grain, coflfee, and sugar fanners, working small plots of land with hand 
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FIGURE 3.5: MEXICO AGRO-FOOD EXPORTS 

Mvxico Agro^ood Exports 
(Shara of Value in 1995, %) 

other 

Source: OECD 1997:39 



165 

tools, have been unable to compete with large scale mechanized agriculture and low 

commodity prices..."(CBoyle 2001). Since the entry into force of NAFTA on January I. 

1994, the battle lines have been drawn between producers of certain crops from different 

countries, including avocados, sugar, and grapes. Table 3.1 shows that growth in U.S. 

exports of grains and produce under NAFTA has outstripped Mexico's export growth in 

certain important crops. 

Table 3.1: Changes in U.S./Mexico Trade in Various Crops, 1990 to 1996 (% 

WHEAT ASPARAGUS FRESH 
GRAPES 

EXPORT VOLUME 
(US/MX) (metric tons) 

0.77 0.79 0.79 

IMPORT VOLUME 
(MX/US) (metric tons) 

0 -0.15 0.56 

Source: USDA. 2000. ~NAFTA Agricultute Fact Sheet: Wheat. Asparagus and Grapes." 
Viewed at the USDA's Foreign Agriculturai Service website. Own elaboration. 

Meanwhile, a mini-war is raging over the prohibition on Mexican trucks on the U.S. side. 

The GeorgeW. Bush administration is attempting to honor NAFTA's promise to open up 

the borders for transport, while soothing the rufiOed feathers of the Teamsters at home. 

Mexican producers routinely complain that theirs is an uneven playing field. Not 

only is the average size of U.S. farm holdings much higher, but the unit-production and 

subsidy levels are much higher as well. According to a database developed by the 

Envnx)nmental Working Group, based upon U.S. Department of Agriculture figures, 

between 1996 and 2000 36 percent of American farmers received a government subsidy. 

The average subsidy amount was $29, 668 in 2000, having increased 61 percent since 

1996. Producers in the large com and wheat producing states were the most subsidized. 
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For example, 75 percent of the farmers in Iowa, and 65 percent of farms in Kansas and 

Illinois received subsidies in the period 1996 to 2000, when NAFTA was in effect. By 

contrast, only nine percent of California farms and eight percent of Florida &rms (with 

fruits and vegetables being the major crops in those two states) received subsidies. Total 

subsidies given to American farmers increased 68 percent from 1996 to 2000, due largely 

to falling international market prices for crops. U.S. wheat farmers received an average 

$34,000 dollars in 2001 as part of a $5.5 billion dollar Farm Aid Bill signed by President 

George W. Bush on August 17. 2001 (Knutson 2001). However, the Environmental 

Working Group study also reported that in Kansas, for example, ten percent of the 

biggest producers absorbed two-thirds of all subsidy payments, while the bottom 80 

percent of those eligible saw only $1,089 on avenge per year (from 1996 to 2000). Those 

fanning the largest amounts of land receive higher payments, since subsidies are based 

upon acres formed (EWG 2000). The report cited several Fortune 500 companies and 

other "unlikely recipients" of federal aid, to the detriment of the small farmer. 

The Farm Aid Bill is evidence that the American form lobby believes agriculture is 

in a critical state in the U.S. as well. Congress is calling it "an economic crisis" and says 

"The current form recession, in its fourth year, ranks among the deepest in our nation's 

history, along with the Great Depression, the post-World War 1 and II recessions, and the 

financial ruin of the 1980s" (H.R. 2646 Report 2001). In 2000, crop prices were at a 27-

year low for soybeans, a 25-year low for cotton, a 14-year low for wheat and com 
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and an 8-year low for rice. Current 2001 prices are 31 percent lower than the U.S. 

Department of Agriculture's (USDA) projected prices at the time Congress passed the 

Federal Agriculture Improvement and Reform Act of 1996 (HR 2646 Report 2001). Like 

Mexican producers, American farmers complain that their country's subsidy levels are not 

keeping pace with the competition. For example, the average subsidy level in the 

European Union from 1997-1999 was $342 dollars/acre, while in the U.S. it was only 

$43/acre. Also, agricultural input costs are skyrocketing. For example, between 1999 and 

2000, U.S. producers incurred an additional $2.4 billion, a 40 percent increase, over years 

past. 

Mexican producers have less production per unit area and fewer resources to 

withstand low product prices than do their American, Canadian or European competitors. 

Moreover, many Mexican farmers no longer can rely upon substantial producer subsidies 

or tariff barriers. Whfle NAFTA may be positive for certain manufacturing and service 

sectors, especially within the northern border region and areas where certain industries are 

concentrated, the same does not appear to be true for the agricultural sector. Virtually no 

one is predicting that NAFTA, as it is currently conceived and practiced, will create 

overall positive outcomes for Mexican agriculture, although certain crop sectors may 

continue to benefit. Pastor and Wise (1998) observe that a "second wave of reforms" may 

be necessary to stimulate better, more equitable results of free trade in the agriculture 

sector. 

This chapter has demonstrated the vast transformative processes that have shaped 

Mexico's economy and agricultural policy over the last three decades. From a corporatist 
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state marked by tight political control and exercising central authority over the economy 

to a more open and democratic state fully engaged in developing free market processes, 

Mexico's political and economic position has made close to a full 180 degree revolution. 

Its agricultural policy has in large part mirrored the economic opening, moving from a 

strongly state-controlled structure to support production and prices to a free market 

model that has decentralized many state functions and requires more entrepreneurial 

response from the productive sectors. In the next chapter, we will see how Mexico's 

irrigation policy and current water environment developed over the last three decades, 

within the context of the broader economic and agricultural policy shifts. 
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CHAPTER FOUR: 
THE NATIONAL CONTEXT: 
WATER AND IRRIGATION FOUCY IN MEXICO 

The old adage has it that "water flows uphill toward money," and it is true that 

water has long been a bellwether for wealth and prosperity in arid Mexico. Access to 

irrigation water is highly correlated with agricultural productivity and profitability, and 

lack of access to irrigation is effectively a barrier to market-oriented production. 

Mexican agriculture relies upon irrigation water due to a topography, geology and 

climate that pose challenges to cultivation. Much of Mexico is arid or semi-arid and most 

of it is mountainous, with slopes too steep for cuhivation. Irrigation is used not only in 

arid lands, however, but also to increase the number of growing seasons or to increase 

crop yields. Irrigation allows Mexico to make more productive use of its relatively small 

land area that is suitable for cultivation. 

This chapter begins with an overview of the water situation in contemporary 

Mexico and the second section examines the development of irrigation policy in Mexico 

from 1880 until the present day. The chapter's central argiunent is that water is an 

increasingly scarce and threatened resource in Mexico, particularly in the desert 

northwest. Despite low levels of supply, water resources have been more intensively 

devek)ped in the northwest for agricultural purposes than in most other regions. 

Effective water management and utilization in northern states such as Sonora will be key 

to the survival of agriculture and the sustainability of communities in the region. Some 

of the critical issues in the Yaqui and Caborca case studies involve balancing the needs of 

nature in a desert environment against those of the producer and the market for higher-
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value and more water-consumptive crops; equitable allocation of limited water supplies; 

and expanding water-conserving technologies that foster conversion to higher value 

production. Given that the Yaqui is a gravity district and Caborca a groundwater 

district, the challenges arising in the two regions have distinct profiles. 

I. An Overview of the Water Situatioii in Meiico 

Mexico is a country with an unequal relationship between potential water 

availability and the total population in need of service.' Mexico has a population of 97.3 

million (INEGI 2000) of whom 75 percent live in urban areas and 25 percent live in rural 

areas (C.N.A. 2001a:23). Mexico's rate of population growth diminished from 1.7% in 

1995 to 1.4 percent in 2000; nevertheless, even at a slower rate of growth Mexico is 

expected to add 26 million inhabitants by 2025 (C.N.A. 200la:23). Mexico has 

approximately one percent of the global supply of water (410 km^), but it has almost two 

percent of the world's inhabitants. Compared with other countries, Mexico's average 

water supply per capita is high, at 5,000 m^ per capita/year, and Mexico does well 

compared with the international standard of water scarcity defined as a per capita supply 

only 2,750 m^ (Burquez et al 2000:277). ^ However, the per capita supply falls to 

''dangerously low" levels of only 2,000 m^ in the highest population growth regions of 

the center, north, and northwest (C.N.A.2001a;23). Adequately meeting water needs is 

difficult under this supply situation, especially in periods of drought (C.N. A. 200la:23). 

' Sections of this overview are based upon a *Svhite paper^ report on Mexico entitled "The Changing 
Institutional Context for Water m Mexico: Challenges ^ the 2000s,'' (2001, under submission) co-
authored by Margaret Wilder, Nicolas Pmeda, Jose Luis Moreno, and Diana Liverman. 
~ Burquez et al (2000:277) state that per capita water supply in the United States is only 2,000 mm^. 
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According to population growth projections, Mexico's average per capita supply will be 

reduced to 3,000 m^/year by 2020. 

Fifty-six percent of Mexico's territory varies from very arid to semi-arid, 

predominantly in the north and some areas of the central region (C.N.A. 2001a:25). 

Thirty-seven percent is subtropical, in the mountains, the coastal plains of the Pacific, the 

Gulf of Mexico and the northeast tip of the Yucatan Peninsula. Only 7 percent of the 

territory is tropical, primarily in the warm southern areas along the Pacific, Caribbean 

and Gulf of Mexico coasts (C.N.A.2001a:26). 

Mexico's water resources, as we observed in Chapter One, are distributed very 

unequally among its geographic regions, and water is available almost in inverse 

proportions with where it is needed to serve the population. Burquez et al (2000:277) 

argue that although Mexico's per capita supply is more than adequate, the natural 

distribution of water is very unequal. The southeast of Mexico, which occupies 20 

percent of the land surface, receives more than half the rainfall, while the north, with 30 

percent of the sur&ce, receives only 4 percent of the country's annual rainfall, resulting 

in "a profound division between a 'south' rich in water and a 'north' subject to chronic 

scarcity" (Burquez et al 2000:277). There is also high interannual variability in the 

amount of rainfall a particular region receives, due to periodic, prolonged droughts and 

extreme hydro logic phenomena, such as hurricanes, primarily on the Caribbean and 

Pacific coasts. Precipitation is also influenced by the summer monsoons in the north, and 

summer high pressures which disrupt the flow of moist air and create a period of dry 

conditions known as the canicula or midsummer drought (Livennan 1999b:99). 
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Rainfall 

Average annual precipitation across Mexico is 772 mm, and rainfall is very 

unevenly distributed across the nation's landscape (C.N.A.200la:26). Nationally, rainfall 

is concentrated from June to September, with more than 130 mm as a monthly average, 

and March receives the lowest average rainfall. The northwest region, where there are 

normally winter rains, is the only exception to this trend. The national average annual 

rainfall, however, greatly obscures the low rainfall averages typical of the arid north and 

northwest. In the northwestern Sonoran desert, average annual rainfall is less than 100 

mm (3.9 inches) while in the forest regions of southern Mexico, especially Chiapas and 

the Gulf of Mexico coasts, average annual rainfall can reach 2000 mm (78.7 inches) 

(Liverman I999b:99). Liverman reports that tree ring studies from northern Mexico 

(where narrower annual growth rings are associated with drier conditions) indicates some 

intense periods of drought over the last 500 years, including the periods 1545-1600, 

1752-1768, 1801-1813, 1859-1868, and most recently the 1950s (Liverman 1999b: 100-

101). For the period of reliable instrumental records, in studies conducted by Arthur 

Douglas, intense droughts were found to have occurred in Sonora in virtually every 

decade at least once and sometimes twice, including 1942, 1943-4, 1946-50. the 1950s, 

1973-74, 1980-81, 1983, and 1987-88, with the mid-1980s identified as relatively wet 

years (Liverman 1999b:101). Severe droughts were also found to have occurred in other 

important agricultural areas in central and southern Mexico, including Guanajuato, 

Michoacan, and Oaxaca (Liverman I999b;l0l). Some droughts coincide with the 

variations in Pacific Ocean sea-surface temperatures associated with El Niik) (warmer 
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Pacific) and La Nifia (colder Pacific). For example, the droughts of the 19S0s, 1974 and 

1988 in northern Mexico have been linked to La Nifia, and La Nifia has been linked as 

well to lower than average winter rainfall in northern Mexico and higher than average 

summer rainfall in central Mexico (Liverman 1999b; 103). Liverman's findings 

underscore that irrigation evens out interannual variability of rainfall but creates great 

vulnerability when drought is prolonged. 

Interannual variability of rainfall is due to extraordinary drought periods that 

occur approximately once every ten years, and are of a variable length (C.N.A. 

2001a;32). The northern desert region is the most drought-affected region in all of 

Mexico (op.cit.:32). In northern Mexico, droughts occur more frequently, with three 

critical droughts in the last 50 years, the most recent still in effect in 2000-2001. In 1999. 

for example, at least ten northern and northwestern states received federal disaster relief 

due to drought. More than 1.2 million hectares were left uncultivated in the spring-

summer growing season, and it was estimated that, over the previous five years, 40 

percent of the cattle herds had been lost to drought in the northern states {La Jornada. 

June 13, 1999). The National Water Commission (C.N.A.) reported that dams serving 

irrigation districts in Chihuahua, Coahuila, and Tamaulipas were at 22 percent of 

capacity, and dams serving irrigation districts in the northwest states of Sinaloa 

(Culiacan, Guasave, and Rio Fuerte) and Sonera (Rio Yaqui) were only at 11 percent of 

capacity {La Jornada, May 24, 1999). 
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Surface Flows and Groundwater Resources 

The average annual surface flow in Mexico is 397 km^, with a hydraulic 

infrastructure capable of storing approximately ISO km^ (C.N. A. 200la:27). Due to 

temporal and spatial variability of the flows, the C.N.A. considers it impossible to 

completely utilize the surface flows, especially in months when water is most abundant 

(op.cit.;27). In northern Sonora, the Peninsula of Baja California, and the northern mesa, 

there exist arid zones with virtually no surface flows (C.N.A. 2001a:27). In contrast. 

along the Gulf and Paciflc coasts there are zones where the flow is so high that natural 

drainage is insufRcient, and these regions are subject to frequent flooding (C.N.A. 

200la:27). 

Nationwide, natural groundwater aquifer recharge is estimated to be 75 km^/year. 

with use nationally estimated at 28 km^ (C.N.A. 2001a:27). As a national average, the 

extraction rate is equivalent to only 37 percent of the natural recharge (renewable volume 

of water through rainfall and absorption of nmofiO (op.cit.;27). However, the C.N.A. 

report cautions that this global flgure doesn't reveal the "critical situation that exists in 

arid regions" where the balance between extraction and recharge is negative (i.e., more 

groundwater is extracted than is naturally recharged), and the groundwater aquifers are 

being mined to serve growing urban and agricultural needs (op.cit.:27). At the same 

time, in the rainiest and least-developed regions of the country, significant groundwater 

resources go unused (op.cit.:27). Groundwater resources are important for both urban 

and agricultural uses. Seventy percent of the water delivered to cities is from 

groundwater sources, serving approxmately 75 million people (55 million in major urban 



175 

centers and 20 million in rural areas) (27). Fully 66 percent of the groundwater extracted 

is destined to irrigate one-third of the total irrigated surface of the country (27). Aquifer 

overdrafting has steadily worsened over the last 25 years, tripling between 1975 and 

2000, as shown in Table 4.1. 

TABLE 4.1: Increase in Overdrafted Groundwater Aquifers in Mexico, 1975-2000 

YEAR NUMBER OF 
OVERDRAFTED 
AQUIFERS 

1975 32 

1981 36 

1985 80 

2000 96 

Source: C.N.A., National Water Program, 2001-2006. 

Overdrafting of aquifers has resulted in severe ecological damage, including the 

exhaustion of natural springs, the disappearance of lakes, the reduction in underground 

rivers, and the elimination of native vegetation and loss of ecosystems (op.cit.;28). The 

quality of the water of many aquifers has also deteriorated, principally due to saline 

intrusion and the migration of fossil water of poor quality, as well as industrial and 

agrkultural pollution (op.cit.:28). The problem of soil salinization is worst in 17 coastal 

aquifers in the northern states of Baja Caliform'a Sur, Baja California, and Sonora, as well 

as in Veracruz and Colima (op.cit.:28). The most severe cases of soil salinization in 

Sonora are in Guaymas and Hermosillo (op.cit.;29). Many irrigated zones have seen 

abatement of groundwater levels of dozens of meters, increasing the cost of extraction 

(due to the need to use higher powered and higher energy-consuming pumps), thereby 

making traditmnally grown crops much more expensive to cultivate. Population growth 
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in cities is generating serious overdrafting problems as well. The C.N.A. envisages very 

limited future development in areas affected by overdrafting. 

Water Quality and Water Treatment 

Mexico monitors its surface water quality through its National Network of Water 

Quality Monitoring (la Red Nacional de Monitoreo de Calidad del Agua. RNMCA). 

Monitoring stations (403 permanent and 244 semi-fixed or mobile stations) are located 

primarily in bodies of water that are known to have high contamination levels, in aquatic 

systems, in coastal zones, and in underground aquifers (C.N.A. 2001a:29). The network 

utilizes an Index of Quality (Indice de Calidad, ICA), which grades water quality on a 

scale of zero to 100 percent, with higher values being better quality water, and then 

obtaining an average based upon the ICA values of 18 parameters (including, for 

example, pH, DB05, and suspended solids) (op.cit.:29). Table 4.2 summarizes the water 

quality findings for the ICA of2000. The central and northern regions exhibit the lowest 

water quality. 



TABLE 4.2: ICA Water Quality Findings, Mexico, 2000 

ICA Valw Raage Water Quality Percentage of 
Bodies of Water 

Uses Permitted 

100-85 Excellent 5 All uses 
84-70 Acceptable 22 Potable water requires 

standard treatment; all 
other uses acceptable 

69-50 Slightly contaminated 49 Potable use requires 
advanced treatment; no 
direct contact 
recommended in 
recreational use; 
approved for irrigation 
use, except 
fruits/vegetables 

49-30 Contaminated 15 No direct use 
29-0 Highly contaminated 7 No direct use 
Does not apply Presence of toxins 2 No direct use 
Source: C.N. A. National Water Phn. 2001-2006: 30. The phncipal contaminants found in the bodies of water are: fecal coliforms. 
greases and oils, orthophosphates. dissolved solids, and detergents. 

The majority of surface bodies of water in Mexico receives untreated wastewater 

discharges from domestic, industrial, agricultural or fishery sources which has caused 

these varying levels of contamination (op.cit.:29). The treatment of municipal and 

industrial wastewater is still in an incipient stage, with only twenty-three percent of the 

total volume of urban wastewater currently treated by a total of 793 treatment systems in 

operation (op.cit.;35).^ Approximately IS percent of industrial wastewater is treated by 

nearly 1,400 industrial wastewater treatment systems (op.cit.;37). As water demand 

intensifies and economic realities require the intensification of industrial uses, Mexico's 

water contamination problem is likely to grow much more extensive in the near to mid

term, unless future industrialization efforts take seriously the challenge of mitigating 

environmental damage. 
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Efficiency of Use 

Water use in Mexico is highly inefficient due to systemic losses as well as the 

inability to account fiilly for water used. The percentage of water unaccounted for"* is 40 

percent nationally, which means 20 million m^/year is not accounted for and is also tiot 

covered by revenues. Water physically lost through system inefficiencies is 38 percent. 

In addition, service charges for water storage are generally low and insufficient to 

provide good service and to include sewage treatment. The implications of this high loss 

of water are clearly that Mexico is losing precious water resources it can ill aford to lose, 

creating economic opportimity costs as well as increasing environmental degradation. 

Through infrastructural improvements and creating water conservation as a top national 

priority, Mexico could begin to address the critical need to increase the efficiency of its 

water systems. However, given the retrenched role and reduced budget of the National 

Water CommissioiL and the reliance of national water legislation on a decentralized 

management structure, it is unlikely that substantial efficieiKy increases will be witnessed 

in the near future. As Pineda (2000) has documented, mimicipal level govenmients are ill 

prepared both financially and technically for the task of taking on water service 

management responsibilities, much less for improving them. 

^ In December 2000, there were 1,018 wastewater treatment plants m existence, but only 793 were 
operating (C.N.A. 2001:35). 
'* Unaccounted for water is calculated as the difl^ence between the amount of water produced and the 
amount that is accounted for. 
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Water Use 

Figure 4.1 shows how water use is distributed by sector in contemporary Mexico. 

Agriculture consumes more water by far than any other sector, approximately 78 percent 

of the total, followed distantly by urban/public use at 12 percent, and industrial uses at 8 

percent (C.N.A. 2001a:32). 

Agriculture employs 8.6 million people, approxmately 21 percent of the 

economically active population and generates just four percent of the Gross Domestic 

Product (GDP) (C.N.A. 2001a:24, 35). Although agriculture's overall contribution to 

Mexico's gross domestic product is modest, irrigated agriculture is responsible for 50 

percent of the value of total national production and represents 70 percent of Mexico's 

agricultural exports and 80 percent of employment within the rural sector (Contijoch 

1999:1). Mexico has between 20 and 25 million hectares dedicated to agriculture, with a 

cultivated surface of from 18 to 22 millon hectares per year (C.N.A. 2001a:35). 

Irrigation 

Irrigated agriculture is responsible for much of Mexico's domestic food 

consumption and exported crops. According to the National Water Commission 

(C.N.A.), with 6.3 million hectares under irrigation, Mexico is the seventh-largest 

irrigator in the world, in terms of area Mgated (op.cit.:35). Fifty-four percent of this 

irrigated sur&ce is located within 82 irrigation districts, and 46 percent is located within 

small irrigation units (op.cit.:35). Irrigated production is 3.6 times higher than rainfed 

production, and access to irrigation water is highly correlated with agricultural 

profitability and productivity (Hewitt de AJcantara 1976; Yates 1981; C.N.A. 2001a:35). 



FIGURE 4.1; WATER USE in MEXICO. 2000 
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Source; C.N.A., National Water Progam, 2000 
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Approximately 34 percent of cultivated land is irrigated, and 70 percent is rainfed 

(Contijoch 1999:1) Irrigated land is concentrated most highly in the northwest and 

central Bajio regions of the country. Thirty percent of the demand for agricultural water 

is in the northern regions (C.N.A. 2001a:46). 

Traditional irrigation methods (such as flooding canal irrigation) are used on more 

than 80 percent of the irrigated sur&ce and the average efficiency of irrigated water use is 

only 46 percent (op.cit.:35). The C.N.A. report argues that even a modest increase in 

efficiency, such as the utilization of irrigation technology (such as drip irrigation) and 

newer infrastructure, could resuh in an efficiency increase of up to 60 percent 

(op.cit.;3S). An estimated 30 percent of water on a national level is lost due to runoff, 

resources which, if captured, could serve either toward greater crop production or 

satisfaction of urban and industrial demand. 

Municipal consumption is the next largest demand area, representing 12 percent 

of total water usage (C.N. A. 200la:32). Article 115 of the Constitution states that 

administration of drinking water and sewer services, as well as water treatment, are the 

responsibility of the municipality, but in many cases the state govenmient manages urban 

water, and, in a few municipalities, the water service has been privatized (C.N. A. 

200la;33). Large urban areas afifected by rapid population growth now rely on imported 

water from other areas to satisfy urban needs. Approximately 88 percent of the 

population has potable water and 76 percent sewer services (C.N.A. 200la:33). 

However, there is a great disparity in service provision between urban and rural areas. 

The C.N.A. reports that 95 percent of urban residents have potable water coverage, but 
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only 68 percent of rural dwellers do (op.cit.;33). Similarly, 90 percent of urban residents 

have sewer service, but only 37 percent of rural residents do (op.cit.:33). Generally, 

municipalities experience many difficulties in operating water systems, including a lack 

of resources, insufScient user fees (which frequently go unpaid), water losses due to 

accidental and systemic runoff (fugas), and short 3-year municipal mayoral terms which 

resuh in considerable incontinuity of personnel and operating procedures (op.cit.:33). In 

poor, rural areas, these problems are exacerbated, because their low populations mean 

that there are few economies of scale in installing new services. Inefficiencies in the 

municipal water delivery structure cause major water loss. For example, water loss due 

to runoff can run as high as 30 to 50 percent in municipal areas (op.cit.;33). 

Industrial water use represents about eight percent of total water usage. Although 

industrial use is a small percentage of total water use, increasing industrial demand has 

created more competition with other traditional water-using sectors. Industrial use is also 

significant because of the quantity and variety of contaminants that some industries 

discharge. Mexico's industrial sector uses on the order of 6 km^/year and discharges 

approximately S.36 km^/year of wastewater, which translates to mmore than 6 million 

tons of organic discharge (expressed as Biochemical Oxygen Demand, Demanda 

Bioquimica de Oxigeno, or DB05) (op.cit.:36). Most of the contamination is 

concentrated within a limited group of industries; sugar, alcoholic and soft drinks, 

chemicals, petroleum, paper and cellulose, textile, and agricultural activities including 

pigmeat production, coffee production, mining and metals (op.cit.:36). 
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Hydroelectric plants in Mexico utilize 143 km^/year of water, although this is 

considered a non-consumptive use (op.cit.;37). By contrast, the thermoelectric plants use 

about 0.2 km^/year of freshwater for cooling, a use that is considered consumptive 

(op.cit.:37). Until the 1970s, hydroelectric generation represented the higher percentage, 

but gradually its share has been taken by the thermoelectric generating centers, which 

now produce 83 percent of the electrical energy in Mexico (op.cit.:37). 

Water Demand Patterns 

Water demand grows in conjunction with population and increases in industrial 

and agricultural productivity. Between 1990 and 2000, population growth of urban areas 

in Mexico outpaced all other areas, growing by 1.95 percent compared with 0.48 percent 

growth of rural areas. Overall. Mexico's population grew by 1.6 percent over the last 

decade (TNEGI 2000). Over the same period, drinking water coverage expanded from 78 

percent in 1990 to 86.7 percent in 1999, representing an increase of 20.4 million residents 

(SEMARNAP 2000:152). However, nearly all of the coverage increase took place in 

urban areas (9 percent of the 9.9 percent increase) (SEMARNAP 2000:152). Industrial 

activity in the northern border region has increased due to development stimulated by the 

North American Free Trade Agreement (NAFTA) and other trade agreements. Rural to 

urban migration has increased due to changes in agricultural policy, market pressures on 

agriculture, and the attraction of jobs in northern cities and the United States. Patterns of 

water demand are increasing the need for water in geographic regions that have least 

accessibility to it. A few large and highly industrialized urban areas, including Mexico 

City, Guadalajara, and Monterrey utilize a disproportionate share of available water 
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resources. Urban areas, with their large concentrations of voters, also wield more 

economic and political power than do arid, rural areas (Burquez 2000:277). High 

demand and high value do not necessarily go hand-in-hand. Burquez and Yrizar cite 

studies by Pimentel and Van der Werf that demonstrate that 1,000 mm^ of water produce 

approximately the equivalent of $200 dollars worth of wheat, while the same quantity of 

water in industrial use produces between $10 and $20,000 dollars (Burquez et al 

2000:277). The implications of the value analysis for agricuhure are obvious: that given 

its low contribution to national GDP coupled with high water consumption, agriculture 

offers very poor value. In pure efHciency terms, then, agriculture is an extremely 

inefficient use of limited water resources. 

Selected Regional Water Demand Scenarios 

Given the high degree of regional differentiation in terms of population, industry, 

and agricultural productivity, it is useful to consider some regionally specific scenarios of 

water demand, and to discuss the profile of regions that are significant for their industrial 

or agricultural productivity, or both. The Valley of Mexico, whose principal urban seat is 

Mexico City, is the single most important industrial area in the Republic and is also a 

significant agricultural contributor. It occupies less than one percent of national territory, 

yet 20 percent of the total population of Mexico lives there, and the region alone 

generates 31.3 percent of the total national gross domestic produa (C.N.A. 2001a:73). 

The state of Mexico is the seventh-largest contributor to agricultural GDP in the country 

(Figure 1.10). Agricultural production in the state of Mexico, and its neighbor states 
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Tlaxcala and Hidalgo, is primarily rainfed farming of maize and beans on very small 

land holdings. Since the 1940s, the Valley of Mexico has grown to import half of its 

water from the Cutzamala and Lerma systems (op.cit.: 2001:76). Within the Valley of 

Mexico region, 48 percent of water is used for agriculture, and 36 percent is for 

urban/public use (op.cit.:74). The Valley of Mexico, together with the northern region 

and Baja generate more than 65 percent of the gross industrial product, and have about 50 

percent of the population. 

Two regions,^ in addition to the northwest region, are especially important in 

terms of agricultural production in Mexico. The first is the "Lerma-Santiago-Pacifico" 

region, comprised of the states of Colima, Aguascalientes, Nayarit, Queretaro, Jalisco. 

Guanajuato. Michoac^ and Zacatecas, and which contains significant agricultural and 

industrial production. Twenty percent of the nation's irrigated surf^e is located within 

the region, and one especially important irrigation district, the Alto-Lerma (011) district, 

is located here. The region boasts the first Consejo de Cuenca (River Basin Commission) 

established in 1993, the Lerma-Chapala River Basin Commission (op.cit.:64). The 

Lerma-Chapala commission has achieved important accords among users, regarding 

allocation of surface water, and clean-up of municipal wastewater in the Lerma and Lake 

Chapala regions. This conmiission has created a number of offspring, including a Lake 

Chapala sub-commission that involves all water users with rights to the Chapala 

(Symposium on Environment and River Basins, National Water Commission. 

^ Normally, Sinaloa and Sonora would both be classified as pan of the 'Northwest" region. However, the 
C.N.A. has chosen to place them in different ''meso-regions" for the purposes of their National Water 
Resource Program, 20^1-2006. 
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Guadalajara, Jalisco, November 9, 2001). Lake Chapala is currently in a critical 

overdraft condition, with an annual deficit on the order of300 Mm^ (op.cit.:65). 

Important urban centers in this region include Guadalajara, Leon, Aguascalientes. 

Morelia, Queretaro, Toluca and Irapuato. Jalisco and Michoacan are the top two states 

nationally in terms of agricultural productivity (see Figure 1.10). Overall, the region 

generates nearly 16 percent of national gross domestic product and employs 14 percent of 

the nation's economically active population (op.cit.;63). In terms of water use, 79 percent 

of water extracted is for agriculture. 11 percent for public/urban use, 9 percent for 

industrial use, and the remainder for fisheries (op.cit.:63). 

Another very significant agricultural meso-region is the '*north Pacific," 

comprised of the entire state of Sinaloa and portions of Durango, Chihuahua, Nayarit and 

Zacatecas. Due to its powerhouse status as a fruit producing state, Sinaloa is an important 

regional partner for Sonora, helping to create an identity for both states as constituting a 

major agricultural region. The region contains 26 percent of the economically active 

population and is responsible for 3.0 percent of total gross domestic product in Mexico. 

Sinaloa is the most important producer by &r in this region, with seven irrigation 

districts, located primarily in the northern coastal plains of the state, where average 

annual rainfall is 450 mm. By contrast, in southern Sinaloa, where there is scarcely any 

hydraulic infrastructure, annual rainfall averages 1,200 mm (op.cit.:52). In this region, 

94 percent of the water extracted is for agricultural use, three percent for public/urban 

use, two percent for industrial use, and one percent for fisheries (op.cit.:S2). Sinaloa 

ranks third in the natran in terms of agricultural productivity, with production based on 
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export fruits and vegetables, particularly tomatoes. 

Sonora 

The C.N. A. classifies its northwest "meso-region" as all of Sonora (72 

municipalities) and parts of Chihuahua (seven municipalities) (C.N. A. 2001 a:49). Ninety 

percent of the 216,000 km" in the region corresponds to the state of Sonora. The region 

represents nearly 11 percent of national territory (op.cit.:49). Average annual rainfall for 

the region is 476 mm, with clear bifurcations between the subregions of Sonoita (on the 

Arizona border) and Concepcion, with only 200 mm annually, and the subregions of the 

Sonora, Yaqui and Mayo river valleys, where rainfall levels rise to 500 mm on average 

(op.cit.:39). The region's contribution to Mexico's overall gross domestic product is 2.9 

percent (although within agriculture, Sonora's contribution is about double this amount). 

Between 1970 and 1995, the composition of the region's economic activity shifted, with 

primary sector (agriculture) participation reduced from 29 to 14 percent, secondary sector 

participation growing from 20 to 33 percent, and tertiary sector participation increasing 

slightly from 51 to 53 percent (op.cit.:49). Sonora has traditionally been known for its 

wheat and cotton production, particularly in the south, although cotton has diminished 

dramatically in recent years due to insufficient water supply. Sonora also produces 

significant quantities of soya and safflower, as well as table and industrial grapes for 

export. 

The average natural water flow in the region is 5,5(X) hm^/year, with the Yaqui 

and Mayo rivers containing most of the flow, with a little more than 4,800 Mm^ (millions 

of cubic meters) between them (op.cit.:49). The region has 27 water reservoir facilities. 
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including 18 on the Rio Yaqui, four on the Rio Concepcion, three on the Rio Sonora, and 

two on the Rio Mayo, with an overall capacity of9,300 Mm^ (op.cit.:49). The region has 

47 underground aquifer systems, of which 19 are in equilibrium (natural recharge equals 

extraction); 13 are under-drafted (recharge is greater than extraction); and IS are over-

drafted (extraction is greater than recharge) (op.cit.:49). Of those aquifers in overdrafted 

conditions, the most severely overdrafted are those of Guaymas, the Costa de Hermosillo, 

Sahuaral, and Caborca; Guaymas and Hermosillo also have severe problems with soil 

salinization (op.cit.:49). Overall, 88 percent of the water extracted from surface and 

underground sources in the region is for irrigated agricultiu^ (op.cit.:49). 

The principal water resource problems of the northwest C.N.A. region include 

inefficient use and management of water, especially in the irrigation districts and 

irrigation units with gravity systems, in particular, the Rio Yaqui, Colonias Yaquis, and 

Rio Mayo districts (SO). The regional average efficiency level is only 41 percent 

(op.cit.rSO). Water contamination is another major problem, especially in Guaymas Bay, 

affected by urban and industrial (shrimpery) discharges; in Yavaros. Lobos and 

Bacochibampo, affected by agricultural discharges; in Hermosillo. affected by urban 

wastewater discharge; and in the Rio Mayo region, affected by urban discharge and 

pigmeat production wastewater (op.cit.rSO). The region also suffers from an insufficient 

measurement infrastructure with respect to water quality and on a lesser scale, weather 

and hydrometry. The regwn only has 11 climatological stations reporting since 1961; 34 

hydrometric stations; the geohydrologic network located in Caborca, the Costa de 
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Hermosillo, and Guaymas; and with respect to water quality, there are only 17 stations, 

and none in the subregions of Sonoita and Concepcion (op.cit.:50). 

Both flooding and drought are a major problem for the northwest region, with 

hurricanes occurring once every two to four years, and droughts averaging one every ten 

years (50-51). The zones most affected by flooding are the Yaqui and Mayo valleys, the 

zones of the Sonora and Asuncion rivers, and the lower part of the Matape river basin 

(op.cit.:51). Competition among user sectors is most in evidence in the basins of the 

Sonoita, Concepcion and Sonora rivers, where the population is increasing rapidly. In 

these areas, urban uses are competing with agriculture for the water supply (op.cit.:51). 

As we have seen, overdrafled aquifers present major problems for the current and future 

development of the region, with 15 of its 57 aquifers in severe overdraft conditions 

(op.cit.;51). The problem is most magnified in the Costa de Hermosillo agricultural 

district, which is in critical condition with water levels in some areas at 60 meters below 

sea level, and a high presence of saline intrusion from seawater along a long portion of its 

coast, causing 9,700 ha of agricultural land unusable and unable to be rehabilitated 

(op.cit.;51). Meanwhile, the city of Hermosillo, the capital of the state of Sonora, faces 

an urban water short^e and must decide in the very near term, whether it will manage 

the increased demand by acquiring irrigation rights, encouraging more efficient use, or 
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installing a desalinization plant.^ 

There have been ef&rts made to increase the efficiency of irrigation systems, to 

establish standards for groundwater extraction, and to technify extensive land surface 

with pressurized (more efficient) irrigation systems. Nevertheless, the C.N.A. reports 

that it has not been possible to achieve equilibrium balance in the aquifers, with 

abatement and deterioration of those water sources, putting at risk the environment and 

future economic development of the regon. The National Water Commission concludes 

that one of the major challenges of the region will be to find a rational management 

strategy, with clear sustainability criteria and based on efficient use, especially in the 

adverse circumstances of annual low water levels and drought (op.cit.:51). 

Rainfed, Subsistence Regions 

In contrast to the highly irrigated, conunercial industrial and agricultival regions 

profiled above, several regions in the moist and tropical southern and central part^ of 

Mexico practice primarily subsistence, rainfed farming. One example is the "southern 

frontier" meso-region, comprising the states of Chiapas and Tabasco, as well as small 

portions of Campeche and Oaxaca, has a total population of only 5.7 million people, most 

of them residents of small rural areas. Forty-four percent of the population live in highly 

marginal conditions (op.cit.;70). The region has the highest natural water supply of any 

^ In November 2001, thecity of Hermosillo asked the state of Sonora to return management of its urban 
water system to the municipio of Hermosillo, as provided for in Article ilS of the Constitution. The state 
of Sonora, under the leadership of the governor, had been moving forward aggressively with plans to install 
a desalinization plant, supplementing local water supply with water from the sea. The plan had been 
widely criticized for its potential cost, lack of public and expert participation, secrecy surrounding its 
adoption, and concern about the effectiveness of the technology, as well as the quality of the water to be 
produced. 
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State, at 36 percent of the national total, but only generates 2.9 percent of total gross 

domestic product (op.cit.:70). Important crops in these areas are coffee, cocoa, coconut 

and oil palms, and a range of fruits (Yates 1981:55). 

Mixed Regions 

Other important regions have mixed urban-industrial-agricultural characteristics, 

creating a distinct water demand profile, such as the region identified as the Balsas, 

comprising all of the state of Morelos and parts of the states of TIaxcala, Puebia. Mexico. 

Oaxaca, Guerrero. Michoacw and Jalisco (C.N.A. 2001a;54). Its water resources rank 

fifth in the nation in terms of abundance, and the region averages annual rainfall levels of 

806 mm. The region is highly urbanized, containing 17 cities larger than 50.000 

inhabitants, including Puebia, Cuemavaca, Cuautla, Uruapan and TIaxcala (op.cit.;54). 

An estimated 6.8 percent of total gross domestic product is generated in the region. The 

principal economic activities are agriculture focused on production of maize, sugar cane, 

fruits and vegetables, beans and rice, as well as aquaculture (tilapia and catfish), and 

important tourism components in Puebia. Morelos and Guerrero. Moreover, there is a 

high concentration of industrial activity in Puebia, Cuemavaca, and TIaxcala, which, with 

their high populations, have pressing urban water demands. The principal industries 

include textiles, metal manu&cture, automotive, chemical, sugar, food, and paper 

(op.cit.:54). The C.N.A. reports that "serious inequalities exist [within the region] in the 

development of different zones, in partKular, in rural areas where there are high 

concentrations of poverty** in the states of Oaxaca and Guerrero (op.cit.:54). Drinking 

water coverage and sewer services are k>w in mai^ rural areas of Guerrero and Puebia, 
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while higher in the urbanized areas of the region (op.cit.:54). Agriculture shows very low 

efficiency in water use with infrastructure going unused in the basins of the Alto Atoyac. 

the Amacuzac, the Cupatitzio, and the Tepalcatepec, as well as abandoned cultivated land 

in nine different irrigation districts, due to low credit availability. lack of machinery, low 

agricultural profits, deficient organization of users, as well as a poor state of 

infrastructure, inadequate irrigation practices, lack of knowledge and expertise among 

producers, and problems with land tenancy (op.cit.:SS). Meanwhile, within the industrial 

sector of the region, there is high contamination of surface and groundwater in the Alto 

Atoyac. Nexapa and Amacuzac river basins, due to untreated urban and industrial 

wastewater discharge, in urban areas of Tlaxcala, Puebia and Morelos (op.cit.:55). 

The foregoing analysis of regional differentiation in water use and demand, based 

largely on the C.N.A.'s water plan for 2001-2006. exemplifies the critical state in which 

Mexican water engineers and planners define the country's current water situation. As 

we have seen, the geophysical components of Mexico's water supply are in a real sense 

mismatched with the intensifying socioeconomic and demographic demands for water 

that are most pressing in regions where water itself is most limited. In urban areas, the 

lack of reliable, accessible and safe drinking water and adequate sewer facilities 

continues to create major public policy problems, for which municipalities that manage 

urban water systems are ill-equipped to respond efifectively, due largely to inadequate 

resources and competing demands for public funding. The growth of industry is a central 

component of Mexico's plans for economic development, yet the infrastructure and legal 

environment to require treatment of water with industrial discharge does not exist in 
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anything approaching a global coverage. Agricultural water use is highly inefficient 

across the country, although the National Water Commission and irrigation districts 

themselves have invested in improving individual systems' efficiency. Drought, 

hurricanes, and flooding continue to cause crop damage and to create high risk for 

producers. Water shortages due to drought, overdrafled aquifers and over-exploited 

surface water sources make irrigation increasingly more expensive, even as international 

market prices for crops make production in general less profitable. This, then, is a 

summary of the present water environment in contemporary Mexico. Let us now turn to 

a consideration of the history and development of irrigation in Mexico from the late 

1800s. 

II. The Development of Irrigation in Mexico 

The Mexican state traditionally occupied a central place in the control of water 

resources. Since 1926, when the National Irrigation Commission was created, the state 

has exercised virtually absolute control over water resources planning and management 

in Mexico. Through its administrative bureaucracies, its management of irrigation 

districts, and perhaps most important, its decisions regarding where to extend irrigation 

works, the state has been the key actor in every respect. The state's central position 

changed in 1992 with the adoption of a new Natk)nal Water Law that decentralized water 

management authority to water users and calls for privatization in key areas. The next 

sections of the chapter focus on the development of irrigation policy and the new water 

management philosophy and institutional structure, particularly on how the state's role 

has changed in the 1990s. 
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As early as 1500 B.C., the people of Mexico were irrigating. In both the 

highlands and the tropics, some indigenous cultures had developed a sophisticated system 

of water control that included elaborate canal networks, dikes, dams and aqueducts. 

Between 1200 B.C. and Spanish Conquest (1520), I>oolittle (1990) has identified the 

thirty-three sites for which some degree of evidence exists of ancient canal irrigation 

systems. Fifteen of these sites provide undisputed evidence in the form of archaeological 

remains that Mexican indigenous peoples developed canal irrigation systems (op.cit.;8). 

Physical elements of the prehistoric canal irrigation systems included headwater features, 

such as channelized streams, dikes, diversion dams, spillways and floodgates; canal 

features such as primary aqueducts, distribution canals, and lateral canals; and field 

features such as water spreaders, bordered checks, and furrows (Doolittle 1990:13). The 

earliest undisputed evidence in Mexico of canal irrigation dates from the first millennium 

B.C. in Santa Clara Coatitlan in the northern part of present-day Mexico City, a site 

originally thought to be contemporaneous with occupation at Teotihuacan. but now 

identified as dating from around 1000 B.C. Two types of canal systems have been 

identified at Meseta Poblana, east of the present-day city of Puebla in central Mexico, 

dating to around 700 B.C.. At the same time, southeast of Meseta Poblana in the 

Tehuacw Valley of Puebla an earthen feature known as the Purron (or Mequitongo) Dam 

was constructed across the Arroyo Lencho Diego (Doolittle 1990:27). Doolittle 

comments that "the regional distributun of ancient irrigation canals in Mexico changed 

markedly by the end of the first millennium A.D," appearing for the first time in the 

present-day states of Chihuahua and Sonora between 800 and 1200 A.D. (op.cit.;82). In 
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1966 and 1967, archaeologist Tom Bo wen identified three irrigation canals on the 

floodplain along the south side of the Rio Asuncion between the towns of Caborca and 

Pitiquito in far northwest Sonora (op.cit.:82). These canals are thought to have irrigated a 

maximum of 35 hectares each. [X)olittIe found firm evidence of habitation in eastern 

Sonora, in the area of Bavi^ora, but the evidence for canals is tentative. Doolittle has 

shown that runoff agriculture involving the use of water diverted from ephemeral 

tributaries was practiced by 1000 A.D., and present-day farmers dig small canals to bring 

water from the arroyo channels to their fields, leading Doolittle to conclude that ancient 

farmers may well have done the same (Doolittle 1990:84). 

One of the most exciting finds in northwest Mexico is the Paquime site in the 

Casa Grandes area of Chihuahua, first noted by Adolf BaiKlelier in 1892. and later 

(1930s) studied by geographer Donald Brand, and more recently by Charles DiPeso in the 

1970s. Doolittle states that "Given the reported great and varied width of the canal, the 

height of its banks, and the perennial flow of the river through a broad, low-gradient 

valley, it is clear that these remains were part of a large irrigation system that was 

technologically more complex than any other known in the northern part of Mexico" and 

was probably significant enough to have irrigated 1,000 hectares of land (85). Brand also 

found that the wide canals also carried water from the river to individual houses, via tiny 

canals in the subfloors of Paquime houses, a fact which had been reported in the writings 

of Bahasar Obregon in the 1550s (op.cit.;88). DiPeso later established that a second 

canal identified by Brand served not only domestic uses but also emptied surplus water 

into canals that were used for irrigating crops in floodplain fields (Doolittle 1990:87). 
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Doolktle (1990:88), however, argues that it was probably only a matter of convenience 

rather than planning that the domestic canals emptied into fields, since that did not appear 

to be a critical component of the primary irrigation system. Doolittle concluded that the 

Casas Grandes site provided evidence that refuted the convemional wisdom that canal 

irrigation technology migrated northward from Mesoamerica into the present-day 

American Southwest; 

*'Mesoamerican peoples did have various types of water control features, 
including canals for irrigation, prior to the development of the system used in Chihuahua. 
The technological complexity of the canal network near Casas Grandes, however, was 
much greater than any known irrigation system farther south in central Mexico. There 
were no other canals as large as those at Casas Grandes anywhere else in Mexico at the 
time....In contrast to earlier and contemporaneous Mesoamerican canal systems, the one 
at Casas Grandes was morphok)gically and, therefore, technobgically similar to those 
used in the Gila and Sah river valleys of Arizona. This evidence suggests, accordingly, 
that canal irrigation technology probably diffused southward into northern Mexico, rather 
than northward from Mesoamerica as DiPeso maintained " (op.cit.:90). 

Doolittle states that the prevailing theory, advanced by scholars including Pedro Armillas 

and Emil Haury, was that Mesoamericans must have introduced irrigation into the 

American Southwest because the oldest known canals there date to no earlier than 300 

B.C. Doolittle (1990:4) argues that the development of technology itself must also be 

taken into account, and the Paquime site provides evidence of a system too 

technologically advanced for the Mesoamericans to have influenced it. 

Sheridan (1988) and Enge and Whiteford (1989) emphasize that groups of people 

reliant upon irrigation are not just a loosely-bound set of individuals, but in fact are an 

irrigation comimmity boimd by complex and evolved traditions, rules, procedures, 

customs and laws. In arid regions, or those regions otherwise dependent upon irrigation 



197 

for cultivation, control over water resources is a principal form of power within the 

community. Karl Wittfogel coined the term "hydraulic societies" in his 1957 book on 

the "oriental despotism" that marked irrigation and water control systems in ancient 

China. Building upon this central notion of Wittfogel's, historian Donald Worster in his 

book Rivers of Empire (1985) applied the same interpretation to the modem Western 

United States. Worster argued that control over the large rivers of the West (and power 

to decide who can dam and divert those rivers for irrigation purposes) leads inexorably to 

a kind of political despotism on the part of a small, tightly-bound elite constituted by the 

corporate agricultural interests and bureaucratic managers of the system.^ Worster's 

analysis applies to the West in the United States, but may usefully be considered in the 

context of the Mexican Northwest as well, since he defines the west in terms of its 

aridity, its deserts and semideserts. In terms of climate, vegetation, landscape, and water 

profile, the Mexican northwest is of a piece with the west of the United States (especially 

in the transborder Sonoran Desert region which extends between northern Sonora and 

southern Arizona), and it scarcely requires mentioning that much of what is now the 

western United States once belonged to Mexico. Worster's theory has been successfully 

criticized as being overly-simplified and conspiratorial, and as exaggerating the singular, 

overarching importance of water control in the west to the exclusion of all other forms of 

^ Worster (I98S) wrote: "Hlie American West can best be described as a modem hydraulic society, which 
is to say, a sodal order based on the intensive, large-scale manipulation of water and its products in an arid 
setting...The hydraulic society of the West...is increasingly a coercive, monolithic and hierarchical system, 
ruled by a power elite based on the ownership of capital and expertise. Its is reflected in every mile of 
the irrigation canaL'' 
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political interplay (see Pisani 1989; Sheridan 1998).* Nevertheless, Worster did 

contribute an essential insight: that in arid lands, elites tend to form to seize control over 

water resources and thereby establish a system of power relations based upon that 

hydraulic resource control. Although the historical record does not provide firm 

evidence, Enge and Whitefbrd (1989) speculate that prehispanic indigenous settlements 

in the central state of Puebla, for example, provide some indications of how power 

relations were mediated prior to Conquest within indigenous irrigating communities. The 

Cuicatec region of Puebla, for an unknown period prior to Conquest, consisted of 

loosely-centralized states called cacicazgos, ruled by a distinct class of elites who 

controlled water as a form of political power (Enge 1989:70). As their irrigation systems 

grew in size, roles within the system became more specialized: '\..It is not possible to 

say when decentralization gave way to more specialized roles and eventual centralized 

control, but it is safe to say that in Tehuacan during the time between the first use of 

irrigation, prior to the Purron Dam complex and the Conquest, there was an evolution 

toward more complex and specialized irrigation and political roles (Enge 1989:71). 

These local caciques who controlled water in the prehispanic period enjoyed all sorts of 

^ Between them, Worster (I98S) and Sheridan (1998) refiresent divergent points on a spectrum offering 
explanations of modem water politics featuring, on one hand, a monolithic power elite, and on the other, a 
kind of pluralist coalition of competing power brokers. In defense of a finer-grained view of American 
western water politics, Sheridan's history of the federal government's Central Arizona Project (a 30-year, 
muhi-billion dollar project to divert water from the Colorado River to agricultural and major urban centers 
in Arizona) takes exception to Worster's claim of the existence of a monolithic power elite and suggests 
that a more apt metaphor to describe western water wars is that of'feudal warlords...held together by a 
weak state." The ''wwlords" to whom he refm are copper companies, railroads, ranchers and farmers, real 
estate developers and municipal governments. He emphasizes as well the role played by consumers who 
demand "cheap water, cheap power, and all the benefits they produce; mcluding the 'Sunbelt' lifestyle." in 
his most powe^l critique of Worster, Pisani (1989) argues that Worster's interpretation of history is 
"deeply flawed," and argues that Worster has &iled to demonstrate how the elites that govern a supposedly 
"hyttoulic" society are different from the elites that rule in other societies. 
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special privileges, including the ability to wear fancy sandals, to drink cacao and eat 

deermeat, to have personal servants, and most important (for our purposes), to exercise 

''administrative control over communal lands and virtually exclusive rights to irrigation 

water" (Enge 1989:72). After the Aztec conquest of the Cuicatec, local caciques were 

officially designated by the state and some received new rights and privileges to ensure 

their loyalty to the new Aztec state. 

After the Spanish Conquest, the Spanish continued to support local Indian rulers 

to keep peace and maintain authority until they could be replaced by Spanish 

administrators (Enge 1989:74). According to Enge and Whiteford, by the end of the 17"* 

century the Indian aristocracy had lost its importance and its power base was destroyed 

(74). They conclude that the evidence for Cuicatec and other Puebla tribal regions shows 

''a long history of elite involvement in irrigation management (op.cit.:74)."' Although 

some would argue that irrigation was the sufficient cause for the development of complex 

societies at the time of Conquest, Enge and Whiteford argue that it was instead a 

''necessary rather than sufficient cause," responsible as it was for increases in agricultural 

productivity, the domestication of new plant varieties, and eventual population increase 

(but not the sole cause for civilization, political integration and centralization) (Enge 

1989:75). 

After the Conquest, the Spanish brought new irrigation technologies to the New 

WorkL, damming rivers, tapping groundwater, and constructing extensive canals and 

aqueducts (Enge 1989:5). The Spanish usurped land, water and labor resources, 

divesting Indians of their access to resources and setting up a system of conscripted labor 



200 

based on the encomienda systenL The system allowed Spaniards to extract tributes or 

taxes from groups of Indians within the domain of Spanish colonists (Enge 1989:76). 

Enge and Whitefbrd emphasize that the role of the state was dominant in setting the 

conditions for economic, political and religious organization in the Tehuacan valley 

(op.cit.:76). Conditions for Indians remained oppressive until and after Mexico gained 

independence from Spain in 1810, due to greater demand for sugar and grains, which 

caused hacienda owners to "extend their land and water holdings at the expense of the 

Indian communities" (op.cit.:77). Throughout the 16"* and early 17"* centuries, haciendas 

were established "in locations blessed with access to irrigation water and canal systems 

previously used by the Indian communities" (Enge 1989:79). By the early 1700s. 

hacienda owners were pressuring the government to obtain free labor from the indigenous 

communities. Several laws and decrees were issued to that effect, but were resisted by 

the indigenous communities. Finally, in 1759, another decree in the Tehuacan valley 

demanded that the Indians work on the haciendas, and failure to comply was punishable 

by imprisonment. Enge (op.cit.:80) conunents: "Although many Indians continued to 

refuse to work on the haciendas, the decree made it possible for the Spanish to expand 

their control over the irrigation system. When hacienda owners took more water from the 

Indians, the Indians were reluctant to protest...fearing they would be imprisoned for 

refusing to work on the same haciendas that were taking their water." Indigenous 

communities continued to farm their land, but their agricultural production declined as 

the communal water was lost to the haciendas. In some cases, indigenous communitws 

rented water from the hacendados themselves (op.cit.:81). At the beginning of the 19"* 
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century, the haciendas in the Tehuacan valley of Puebla primarily cuhivated wheat and 

com, and raised goats for slaughter; by mid-century, two large haciendas (the San Jose 

Buenavista and the San Francisco Javier Calipam) had annexed water and land resources 

from their neighbors so as to move into sugar production for growing domestic and 

international markets (Enge 1989; 82). During the reign of dictatatorial President 

Porfirio Diaz (1880-1910, a period referred to as the porfiriato), the Calipam sugar 

hacienda was owned by the governor of the state of Puebla, and indigenous laborers 

worked from dawn till dusk to keep up with the demand for sugar.^ 

In the Hispanic southwest, now northwest Mexico. Michael Meyer (1984:47) 

argued that water was at the center of most social and political disagreements, stating that 

''Land disputes in the Hispanic Southwest were almost always based on contentions over 

water." But the struggles over water were more often than not battles over allocation of 

scarce resources, rather than raw assertions of power for the sake of control. ''Spanish 

colonists knew from experience that water was a source of power and did not hesitate to 

use it in the quest for both material goods and influence. But not all water quarrels were 

rooted in the debased and selfish actions of the power seekers. The majority of conflicts 

pitting individual against individual and group against group were the product of an 

imperfect world in which scarcity came to dominate human action. In many years and in 

specific areas there simply was not enough usable water to meet the needs of all" (Meyer 

1996:47). Meyer notes that the common perception is that, in the struggle for water 

^ By 1880, Hacienda Buenavista in Puebla's Tehuacan Valley had 300 seasonal workers during the sugar 
harvest. These people came primarily from the nearby indigenous communities. Then' wages were 25 
centavos a day, a rate which remained in effect for SO years, when it was raised to 31 centavos (Enge and 
Whiteford 1989:83). 
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control, Indians were pitted against large hacienda owners {hacendados). but he argues 

that while there were indeed many such struggles (often with disastrous resuhs tor the 

Indians), the more conunon controversy was not against hacendados but against Spanish 

towns, presidios, missions and even other Indian tribes (Meyer 1996:48-9). Meyer stated 

that private ownership of land was virtually unheard of in the pre-Columbian southwest, 

but that after the introduction of capitalism, "private ownership of land and private use of 

water became the norm" (Meyer 1996:50). The economic system introduced by the 

Spanish brought with it more water-consumptive activities that greatly increased water 

demand, including not only the expansion of irrigation for agriculture, but also the 

introduction and subsequent expansion of a thirsty livestock population; the beginning of 

mining; and the introduction of new technology, such as gristmills powered by water 

(Meyer 1996:50). 

The bias of twentieth-century Mexican irrigation policy toward 

subsidizing the agricultural production of large private landowners through subsidized 

irrigation is not a recent phenomenon. The large-scale orientation of irrigation 

development has its roots in the 1880s. Porfirio Diaz and the Congress set forth 

procedures and structured incentives that would benefit rail, imports, and mining, as well 

as private agriculture (Kroeber 1983:13). The Law of Waters of Federal Jurisdiction was 

adopted June 5, 1888 (Kroeber 1983:13). Throughout the twentieth century the intention 

of the Mexican govenunent has been "io encourage very large private enterprise going 

hand in hand with correspondii^ly large public efforts, to exploit the most sizable water 

potentials anywhere in Mexico for agricultural and industrial purposes" (Kroeber 1983). 
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The bias toward large, private sector agriculture was based in the assumption that 

modem, efficient operations would produce the bulk of agricultural produce needed for 

export, industrial production and to feed the Mexican people. Early water policy under 

President Porfirio Diaz had many divergent ends; factories, commercial agriculture, 

electricity, railroads, mining, and urban use. Many bureaucracies—including the 

Ministry of Development and the Ministry of Communications and Public Works—were 

developed during the Diaz regime to manage the water system (op.cit.:;230]. The two 

main legacies of the Diaz administration were; 1) to encourage private investment in the 

countryside by removing procedural obstacles and making credit available to producers; 

and 2) to greatly increase the federal government's authority in water and irrigation 

matters and to build a bureaucracy to manage the administration. Diaz provided 

concessk)ns to companies, many of them foreign, to develop agricultural lands that 

required irrigation. The government underwrote much of the construction expense of 

these systems, which were concentrated in the state of Morelos (south of Mexico City) 

and in the Valley of Mexico (Enge 1989:5). By the end of the Diaz administration, due 

to adoption of the Waters Law of 1910. the river basins of Mexico were mostly under 

central federal control. National legislation during the porfiriato supported the growth of 

the haciendas. The Ley Lerdo (Law of Lerdo), passed in 1856 and strengthened in 1888, 

prohibited corporations, both civil and religious, from owning property not necessary for 

the functioning of the organization, a law which had the efifect of forcing many 

indigenous communal lands to be divided up and sold to hacienda owners and land 

speculators (Enge 1989:83). The Idle Lands Law {Ley de Tierras Ociosas) stated that 
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idle lands could be confiscated, which came to mean that any land without a title could be 

seized. One estimate was cited that over 2.25 million acres of good land passed from 

indigenous communities to the haciendas by virtue of this law (Enge 1989:84). A third 

law, of critical importance in arid regions, established government control of water rights 

throughout Mexico. According to Enge and Whiteford (1989:84), government officials 

then seized water rights and reallocated them to their friends, especially those who were 

expanding their crops, such as sugarcane. These three laws had a 'devastating" impact 

on the indigenous communities of the Tehuacan valley. For example, the communal land 

and water in the town of Altepexi were tiimed into individual holdings and many were 

sold to haciendas; another community. Ajalpan, sold part of its community water to the 

Hacienda Buenavista, and Hacienda Calipam acquired some of its land tracts (Enge 

1989:84). Haciendas turned to new sources of income, renting out land and water, and 

sharecropping, to generate income without assuming the inherent risk in agricultural 

production (Enge 1989:84). By the end of the porfiriato in 1910. it was estimated that 

less than one percent of the families owned or controlled about 85 percent of the land 

(Enge 1989:84). 

The Mexican Revolution deposed Porfirio Diaz and was at least ostensibly the 

beginning of a more egalitarian era in terms of how resources such as land and water 

would be distributed. Nevertheless, as Enge and Whiteford point out, ''The Revolution 

strengthened the economic and polittcal position of the local bourgeoisie who had been 

revolutionary leaders" who emerged as major land and water holders in the Tehuacan 

valley of Puebia, and elsewhere in Mexico (op.cit.:86). Most of the big sugar haciendas 
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in the Tehuacan region retained their land and water, despite aggression on the part of 

local indigenous communities (Enge 1989:87). However, the Mexican revolution did 

lead to a new political unity and prominence for landless peasants (campesinos) and a 

new structure of land tenure relations, in particular, the creation of the ejido system as 

part of a massive post-revolution land reform. Enge and Whiteford (1989:89) maintain 

that 'Hhe present form of land and water ownership and the state institutions that 

administer these resources are the product of a chain of events that began with the 

Mexican Revolution.'" 

The "chain of events" began more specifically with the Decree of January 6, 

1915, which provided the basis and philosophy for all subsequent legal codes definining 

land ownership. According to Enge and Whiteford (1989:89): 

The decree stated that all village lands that had been appropriated by illegal means prior 
to the Revolution would be returned to their rightful owners; villages with insufficient 
land and without prior claims to ownership would be granted enough land to meet their 
agricultural needs. The decree was meant to satisfy the needs of the landless rural 
population whose plight had become the theme of the Revohition.'" 

Subsequently, the revolutionary Constitution of 1917 (Article 27) provided for the 

nationalization of water resources. The original ownership of both land and water rests 

with the Mexican state, which has the power to transfer ownership of land to private 

individuals (Enge 1989:92). Most sur&ce water, groundwater, mineral deposits, and the 

subsoil were under state ownership and were inalienable (Enge 1989:92). Loopholes 

allowed the government to transfer control of water resources to private individuals or 

groups for exploitation, when necessary. Vvtually all surface water was under ultimate 
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State ownership and administration.Groundwater was considered part of the subsoil 

and therefore separate from both land and sur&ce water (Enge 1989:92). Private 

property is defined as the right to own the sur&ce of the land, but does not include the 

right to use water from surface resources or to dig for groundwater (Enge 1989:92). 

Foreigners were permitted to own land if they agreed to subject themselves to Mexican 

authority, and not invoke the protection of their own government (Wilkie 1967:53). 

However, foreign ownership of land and water was prohibited within 100 kilometers 

from the border or 50 kilometers from the coast (Wilkie 1967:53). The amount of private 

property any individual could own was limited in Article 27 (Wilkie 1967:54). 

Mexico's post-revolutionary land reform was the largest of its kind in Latin 

America, so vast (in terms of area) that it resulted in land being provided to fully 50 

percent of all those who currently have access to land (Enge 1989:91). By the time of the 

1970 agricultural census, ejidos and agrarian communities would control 49.9 percent of 

all of Mexico's farmland (Yates 1981:154). According to Enge and Whiteford. 

conmiunal or ejidal tenure was actually a restoration of a land tenure form practiced prior 

to the porfirian period (Enge et al 1989:93; Venezian et al 1969:45-46). The ejido was a 

form of collective land tenure in which the community of ejidatarios had usufruct rights 

Enge and Whiteford (1989:92) state that water, according to Article 27 of the Mexican Consitution. 
includes "territorial seas, lagoons, estuaries, inland lakes connected to streams with permanent flow, rivers 
and tributaries from the source to the sea, and the streams that are constant or intarmittent in flow when 
they form national and state boundaries or flow from one state to anodter or cross a national boundary. 
Other water is considered part of the property on which it is found or through which it flows. If this water 
is part oftwo or more properties, its use is considered part of the public wel6re and is therefore under state 
control. Since very few rivers do not connect to other rivers that eventually flow to the sea, virtually all 
surface water was under state ownership, according to the law. 
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only and did not hold title to their land." Most ejidos were "parcellized," meaning that 

individual farmers had their own parcels, which they could pass on to their offspring, and 

others were "collective" ejidos, in which (at least in theory) all ejidal members would 

farm the land collectively. Expropriation of land and redistribution to ejidos was 

conducted by the federal Agrarian Department {Departamento Agrario), later transferred 

to the Department of Agrarian Concerns and Colonization (DAAC, Departamento de 

Asunlos Agrarios y Colonizacion), which in 1977 was promoted to full ministry status as 

the Mim'stry of Agrarian Reform (Secretaria de Reforma Agraria) (Enge 1989:93). 

Large-scale redistribution of land began in 1920 with the administration of President 

Alvaro Obregon (1920-24). and continued at a varying pace until 1992. The extent of the 

transfers from the private to the "social" sector can be observed in Table 4.3: 

TABLE 4.3: Shifts in Land held by Land Tenure Sectors, 1930-1970 (in million 
acres) 

Land Tennrc 
Type 

1930 1970 

Ejidos 20 million acres 150 
Agrarian 
communities 

15 23 

Private 290 173 
Sourcc; James W. Wilkie, 1967, 1971. The Mexican Revolution. P.IS3. The overall totals diflar because a 
larger area was covered by the census in 1970. 

" The term '*ejido" is from the Latin exitus, meaning lands situated at the point of exit from a village 
(Venezian and Gamble 1969:46). Venezian and Gamble state that the origins of the ejido date back to the 
early ISOOs when the Spanish conquerors arrived to find the best ^ricuhural lands occupied by indigenous 
lrib» with advanced cultures. At that time, the authors note, the lands typically belonged communally to 
the villages and were worked communally, and there were three types of land, depending on the destination 
of the product: the altepeialli, lands to support the expenditures of the community; the mitchimalli, lands to 
finance wars; and the teotlalpan, lands to support religious activities. Finally, there were lands called 
calpuiaUi assigned to individual &milies or clans, a system which was sunilar to private property, but the 
land could not be sold and it was subject to regulation to protect the common interest, su^ as the loss of 
rights to the land if it was not tilled fiir two consecutive cropping seasons (Venezian and Gamble 1969:45). 
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Table 4.4 shows the number of acres and type of land distributed to ejidos each decade 

between 1930 and 1970. Seventeen percent of the redistributed land was farmland; 43 

percent pasture land; and the remaining 40 percent forest and other categories of land. 

TABLE 4.4: INCREMENTS TO EJIDAL LANDS, 1930-1970 (thommds of acres) 

LAND TYPE 1930-1940 1940-50 1950-60 1960-70 1930-70 
Arable 11,866 3,101 2,382 4,571 21,920 
Pasture 17,549 14,507 7,621 15,471 55,148 
Other 21,433 7,030 3,842 19,583 51,888 
TOTAL 50,848 24,638 13,845 39,625 128,956 
PERCENTAGES 

Arable 23.3 12.6 17.2 11.5 17.0 
Pasture 34.5 58.9 55.0 39.0 42.8 
Other 42.2 28.5 27.8 49.4 40.2 
TOTAL 100.0 100.0 100.0 100.0 100.0 
Sonrce; P. Laimitine Yaies. 1981:153. Iiased on INEGI decennial &nn censuses. 

A national water policy and federal administrative structure were instituted by the 

mid-1920s. President Plutarco Elias Calles (1924-1928) created the National Commission 

on Irrigation (Comision Nacional de Irrigacion) in 1926 and passed the first Federal Law 

of National Waters {Ley Federal de Aguas Nacionales). The new law nationalized 

private irrigation systems; legislated construction of new irrigation; created a ftind to 

finance the construction of irrigation works; and developed a method to incorporate ejidal 

payments to help finance construction. After Calles' term ended in 1928, Mexico had 

three presidents over the next six years (Portes Gil, 1929-30; Ortiz Rubio, 1930-32; and 

Rodriguez, 1933-34), and few changes were made in water policy. President Lazaro 

Cvdenas (1934-40) was not known for his innovations to national water policy, but 

rather, for the dramatic rate at which he engineered the creation of new ejidos and 
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distribution of land. It was under C^denas that the revolution's promise of "land and 

liberty" took wing. Wilkie (1967:76) writes: '̂ Cardenas crushed the strength of latifundia 

(large landownership) by signing resolutions to break up 20,136,936 hectares of land and 

give it to the rural masses. This meant that in six years 10.2 percent of the country's 

territorial area was designated for eventual distribution, an average of279.680 hectares a 

month." Cardenas is also known for natk)nalizing the oil industry and railroads (Wilkie 

1967:78-9). Cvdenas's legacy, therefore, was in the areas of land redistribution and 

economic nationalism. The successor to C^denas in the presidency, Manuel Avila 

Camacho (1940-46) shifted the focus of the government away from land distribution 

toward economic development. In turn, Avila Camacho's successor, Miguel Aleman 

(1946-1952) led the country toward an economic development policy founded upon 

building up Mexico's industry and infrastructure, including manufacturing, irrigation, 

dams, electrical power, roads and communication (Wilkie 1967:84). According to Wilkie 

(1967:85): "C^denas had justified his government in collectivistk; and socialistic terms; 

Alem^ now posed an alternative: the state would encourage individualistic and 

capitalistic devekipment of society. Aleman used the state as a means of capital 

formation by which contracts for public works could be provided to the Revohitionary 

Family." 

As a key part of the Alemw devefopment strategy, in 1946, the National 

Irrigatk>n Commission was upgraded to Cabinet status and renamed the Ministry of 

Water Resources (SRH, Secretaria de Recursos Hidrdulicos). SRH was given the 

second-largest budget of any government agency. In 1947, a new law was passed that 
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allowed large private holdings of irrigated land. The law sanctioned the expansion of 

private agricultiire in irrigation districts, and allowed water rights to be transferred 

separately from land in land expropriations. The Alemw administration marked the 

beginning of the government's high levels of investment in irrigation, a focus which 

would continue for the next decade. 

Irrigation in Mexico has taken many forms over the centuries of its development. 

The variety of irrigation systems ranges from manual Wvns-smA-mezcla (mix) gravity 

systems dating from the Spanish period to systems reliant on cantaros (earthenware jugs) 

ox galenas filtrantes (filtration canals) and raised-field (chinampa) systems to the 

microsprinkler and drop systems of today (Wilken 1987). The wealth of irrigation 

technologies represent cultural differences in adaptive technique and regional 

environmental variation. To a large extent, different irrigation systems are a reflection of 

the culture and social relations of production that constitute that system (Sheridan 1988: 

Enge and Whiteford 1989). Conversely, the natural and technical requirements of the 

systems are constitutive of the cultural relations that must arise to operate and maintain 

them. 

Table 4.5 provides data on the expansion of irrigation in Mexico over the period 

1926-1967, and Figure 4.2 shows total federal expenditures on irrigation from 1925 to 

1963. The subsequent two figures. Figure 4.3 and 4.4, show federal expenditures on 

irrigation by region and by state, respectively, between 1925 and 1958. 
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FIGURE 4.2; FEDERAL IRRIGATION SPENDING, 1925-1963 
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TABLE 4.5: Expansioii of Irrigation, 1926-1967 (1,000 hectares) 

PERIOD NEW iRMGATION 
BY PRIVATE 
INDIVIDUALS 

NEW IRIUG.\T10N BY 
GOVERNMENT 

LMPROVED 
IRRIGATION BY 
GOVERNMENT 

TOTAL 

Before 1926 900 900.0 
1926-34 — 83.9 64.7 148.6 
1936-40 — 63.5 55.0 118.5 
1940-46 — 272.5 276.7 549.2 
1947-52 — 386.7 238.8 625.5 
1953-58 — 551.1 196.6 747.7 
1959-64 — 174.4 76.3 250.7 
1965-67 — 142.7 16.9 159.6 
TOTAL 3,499.8 

1926-67 uoo 1,674.8 925 
TOTAL 
EXPANDED 
IRRIGATION 

3,774.8 

Average per 
year 

29.3 40.1 22.6 

Source; Venezian and GamMc. 1969; 99. ThclMal irrigaled area orthe couniry in 1967 was 3.774.8 thousand heciares( 1.200 
-•-1.674.8): improved irrigated area was not included. Figures are rough approximaiions. 

More than six million hectares of new land were put under cuhivation between 

1949-51 (total of 8.3 M. ha) and 1964-66 (a total of 14.5 M. ha), about a 75 i)ercent 

increase (Venezian 1969:72). Regionally, the biggest increases were in the Gulf (85 

percent) and south Pacific (68 percent), while the central region experienced sizable but 

smaller increases (48 percent), as did the north (40 percent) and northwest (40 percent) 

regions (op.cit.:72). Although the increases in land area have been relatively larger in the 

Gulf and south Pacific regions, the positive change in the proportion of irrigated lands to 
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FIGURE 4.3; FEDERAL IRRIGATION SPENDING BY REGION. 1925-58 
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new lands has been greatest in the "North Pacific" region (op.cit.:29).'^ Agricultural 

production grew the most in the northwest region, with a 7.9 percent average rate of 

growth over the period 1949-1962 (op.cit.:69). In terms of crops, wheat grew fastest 

between 1949 and 1962, then slowed due to government policy to reduce the area in 

wheat due to high surpluses. Com, coffee, cotton, and sugar cane production more than 

doubled between 1949 and 1962 (op.cit.;70). 

Between 1930 and 1970, the number of private farms decreased from 89 to 50 

percent, and the number of ejidos increased from 6.3 to 43.3 percent (Wilkie 1967:154). 

Similarly, the amount of irrigated arable land in private farms decreased from 87 to51 

percent over the same period, while the amount of irrigated arable land in ejidal farms 

increased from 13 to 49 percent (Wilkie 1967:154). Table 4.6 shows the regional 

distribution of ejidal and agrarian community (communal) land by 1970. Table 4.7 

shows the distribution of irrigation by land tenure and region. As the table demonstrates, 

the northwest region was most highly favored with irrigated area, with nearly 70 percent 

of its private farmland irrigated, and nearly 40 percent of its ejidal land irrigated, in 1970 

(Table 4.7), the highest percentages irrigated of any other region in the nation. 

Why did the Mexican government direct its irrigation investment 

disproportionately to the arid, desertk; northwest and northern plains, rather than to wetter 

regions where the bulk of the populatk>n lived? From the late 1880s to 1910. the Diaz 

The "Pacific North" region contains the Mexican states: Baja Califbmra Norte, Baja California Sur. 
Sinaloa and Sonora. The high percentage increases for the Gulf and South Pacific states relative to the 
Padfic North also is due to the low base from which the Gulf and South Padfic states were starting. 
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TABLE 4.6: LAND USE BY REGION. 1970 
4-

EJIDO AMD COWMUHITY LAND USE BY REQIOH, 1970 (1,000 ha) 

Land Totuw lAf bto iGrasstand OtiMr jTotal 
NorthwMt 

Ejidal 1.559.1! 4,960.9 4,142.31 10.662.3 
Communal 141.81 1,123.6 663.2; 1.928.6 

North i i 

Ejidal 1,326.41 11,045.5 5,640.51 18,012.3 
Communal 28.61 727.3 395.51 1,151.4 

Northeast 
Ejidal 562.71 1,714.1 1,505.91 3.782.7 
Communal ' 3.2! 52.7 39.1! 95.0 

North-Center 1 1 

Ejidal 1 1.106.41 3,507.7 2,713.61 7.327.7 
Communal 32.71 80.9 57.31 170.9 

Weet-Center 
Ejidal 2,835.0! 3,977.3 2,752.71 9.S65.0 
Communal 483.61 853.2 1.399.51 2.736.4 

Center i i i i 

Ejidal 1,524.1 i 1,088.2 1.119.1! 3.731.4 
Communal 71.81 117.3 274.51 463.6 

Gulf-South 1 

Ejidal 2.455.51 2,317.3 3,094.11 7,866.8 
Communal 1 288.61 1,153.6 2.335.51 3.777.7 

Peniiwula i 

Ejidal 565.91 451.4 6.024.11 7,041.4 
Communal 0.01 0.0 o.ol 0.0 

Mexico ! 

îdal ! 11.935.01 29.062.3 26.992.31 67,989.5 
Communal 1 1,050.51 4,108.6 5.164.51 10,323.6 

Souroe: Wllloe 1967:155. Acres converted to ha by author. 
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TABLE 4.7: IRRIGATED AREAS. 1930-1970 

Irrigated Amam by Land T«nuw and Ragion. 1930-1970 

Land Tanur* 19301 19501 

jirrigated 
Aim as 
iPwcant 
lof Arable 

19701 Land 
NorthwMt 1 1 i 1 

Ejidal 9.82 324.731 641.641 37.7 
Private 323.73 431.001 846.861 67.7 

North I I I  
Ejidal 60.59 265.591 279.951 20.6 
Private i 472.91 329.23! 273.731 25.5 

Northeast 
Ejidal 15.55 118.051 175.73! 31 
Private 103.95 206.231 314.14! 39.9 

North-Center 
Eiidai 14.45 42.861 62.911 5.5 
Private 41.41 43.05i 76.86! 10.6 

West-Center 
Ejidal 60.64 421.95! 509.14! 15.4 
Private 434.32 228.91! 317.55! 16.1 

Center 
Ejidal 79.55 165.641 207.68. 13 
Private 173.82 133.001 154.05! 13.5 

Gulf-South 
Ejidal 5.00 30.861 95.181 3.3 
Private 73.91 65.411 59.05! 4.4 

Peninsula 
Ejidal 0.00 0.50! 4.77! 08 
Private 13.86 5.051 5.14! 3.6 

Mexico I i i ' 
Ejidal 245-77 1370.181 1977.05! 15.1 
Private 1637.91 1441.951 2047.41 i 24.4 

Source: Wilkie 1967:71. Acres converted to ha by author. 
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regime was committed to supporting large-scale, capitalist agriculture that could help 

feed the growing population and not require government capital to construct irrigation 

works. Because there was very little government infrastructure, and only a literal handful 

of hydraulic engineers to review irrigation applications, woukl-be irrigators had to be 

able to hire their own engineers, surveyors and cartographers to submit irrigation 

applications, meaning that only large producers could meet the requirements. During this 

same period. Diaz's colonization program was acting to ensure that large, well-

capitalized land formations on big haciendas was occurring in northern states like Sonora. 

In southern Sonora, in particular, the government was also pursuing a political objective 

with its cok)nization grant to Cark>s Conant in 1891. According to Jimenez Omelas. 

"The fundamental idea behind installing irrigation on this river [the Yaqui river] was to 

establish colonies in the land territory of the Yaqui Indians. Since 1889, different 

'scientific' commissions explored the territory, even though the true intention was to 

pacify the Indians and '^make them work.'" (Jimenez Omelas 1997: 171). Thus, due to 

the potential for creating private latiflindias and at the same time quelling Indian unrest, 

large irrigatk>n projects in the northwest were favored by government policy and support. 

Yates (Yates 1981:231) writes: 

'^...the irrigation policies never took into account what is known as 'small 
irrigatfon,' tiny projects to benefit a few little farm pfots thrust up against the back of 
some dry wash. Thus, the whole question of balance between large and small irrigation 
projects was not even raised. It would come to light only in the late 1920s, when the 
enterprise of irrigation began to take on momentum. By that time, though, the bias 
toward large projects, already so clear before 1911, woukl constitute a real problem in 
arriving at a ratkinal division of efifort among works of very different scale....This may 
have been the greatest of all &ilures of Presklent Diaz's agrarian policies—his having left 
all the hard work of buildii^ Mexican small-market agriculture to those who came after 
him." 
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One interpretation of Diaz's irrigation policy, then, is that it supported large-scale 

agriculture over small-scale farms, regardless of where those capitalist opportunities 

occurred. The regional effects of his policy may have been somewhat unintended. 

Nevertheless, in the postrevolutionary period. Mexico continued to increase the 

regional differentiation by means of its irrigation policy throughout most of the century 

that followed. It is important to bear in mind that although the northern regions (north, 

northeast and northwest) were the most &vored. other regions did receive substantial 

irrigation investment, as shown in Figure 4.3. Major projects are located in northern 

states outside the northwest region, in particular the Lagunera near Torreon on the 

borders of Coahuila and Durango; the Ciudad Delicias works in Chihuahua, as well as 

two districts in the northeast on the Rio Bravo and the Rio San Juan. In the center of the 

country the most important areas are the Tula in Hidalgo, the Alto Rio Lerma in 

Guanajuato, the districts in northern Michoacw (using waters from the Lerma basin), and 

the Tepalcatepec project around Apatzingan (Yates 1981:70). Figure 4.4 provides a 

state-by-state breakdown of federal irrigation expenditures between 1925 and 1958. 

demonstrating that Sinaloa and Sonora received the most funding during this period but 

southern states such as Oaxaca and eastern states such as Veracruz also benefited from 

high levels of irrigatmn investmem. Political motivations were important in determining 

where irrigation investments would be made. Since large, wealthy landowners wielded 

more political power than small fanners in rainfed regions, politically motivated 

irrigation projects were more likely to benefit regions characterized by such landhoklings. 
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Sonoran leaders had been extremely powerful during the revolution, and several served 

as president of Mexico in the years immediately following it (Adolfo de la Huerta. 1913-

1915; Alvaro Obregon, 1920-24; and Plutarco Eh'as Calles, 1925-28). After the 

revolution, Sonoran friends and supporters were among those who benefited from 

agrarian policy and the extension of irrigation. Obregon himself is the most prominent 

example. Obregon expanded his properties to include 3,500 hectares in the Mayo Valley, 

and he ran a commercial office in Nogales, Sonora to manage his import-export business 

in chickpea, cattle and machinery (Radding 1997:289). During his tenure as president. 

Obregon continued using agrarian reform as a means of rewarding his political supporters 

in powerful states and denied land to the states where his political opposition was 

strongest (op.cit.:320). In Sonora, however, Obregon was "sure of his political bases" 

and therefore was slower in distributing land to campesinos in his home state, although 

he did compensate his troops with ejidal grants (op. cit.:321). 

From its beginnings in 1926, the new National Irrigation Commission was "highly 

political:" 

The creation of new irrigation projects was politically motivated, as the central 
government, located in Mexico City, maneuvered to tighten its control over regions that 
had resisted national control. [Irrigation] projects in Aguascalients, Tamaulipas, and Rio 
Tula were all selected because of political pressures. Projects along the border with the 
United States were initiated to strengthen Mexico's position in bilateral conflicts over 
water and even territorial sovereignty. (Enge 1989:6; Green berg 1970:13). 

Geography and natural attributes such as precipitation and soil characteristics also played 

a very significant role in determining where irrigation investments would be made. First 

and foremost, in the south and southeast few projects have been buih, since the rainfall in 

most places is more than adequate (Yates 1981:70). Soil quality and the natural 
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conditions for agriculture were critical considerations. For example, many states of the 

Ahiplano region were characterized by poor soils and low rainfall, causing very little land 

to be opened for cultivation between 1930 and 1970. Since the 1960s, in some of the 

center regions, marginal land was increasingly abandoned due to its 'inherent poverty, 

coupled with soil erosion, very meager crops and miserable incomes" (Yates, 1981:46-

47). Much of the land in the central and southern regions was too mountainous for 

agriculture. The northwest region of Sonora and Sinaloa, by contrast, was the delight of 

the irrigation engineer; 

The geographical location of Mexico's irrigation projects has been dictated 
chiefly by the availability of water in or near arid or semiarid zones, having substantial 
areas of relatively flat land. The topography and climate of Sonora and Sinaloa provided 
classic sites for the irrigatk>n engineer to exercise his talents: considerable rivers breaking 
through narrow mountain gorges (suitable for dams) and issuing out onto wide coastal 
plains, where the natural rainfall was so k)w that the water supply could be almost 
entirely man-made and man-controlled (Yates 1981:70). 

The rich alluvial soils of the northwest also favored agriculture. In 1897, as Tom 

McGuire (1986) points out, John Southworth was overwhelmed with enthusiasm for the 

potential of southern Sonora: 

The District of Guaymas is the richest in agricultural resources; containing as it 
does the great valley of the Yaqui river, comprising nearly one million acres of highly 
productive lands, on which may be grown re^ily cotton, sugar cane, coffee, oranges, 
limes, lemons, and all tropical fruits, tobacco, wheat, com, beans, tomatoes, peas, in fact 
almost any product of the torrki and temperate zone. A large irrigation company has just 
completed a great canal forty miles k)ng which carries water sufficient to irrigate six 
hundred thousand acres of land. The company is arranging to cofonize these lands with 
colonists from Europe....The [Yaqui] lands comprise some forty thousand acres than 
which no more fertite can be found anywhere in the world....(J.R. Southworth, 1987, 
Sonora Ilustrado, cited in McGuire 1986:20). 
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Irrigation extension was highly correlated with high rates of agricultural growth in 

the Northwest. By contrast, rainf^ regions were limited in their ability to diversify their 

crop base, and therefore were never where the government pinned its hopes for high 

increases in agricultural production. Between 1947 and 1960, the northwest and north 

regions dominated irrigation development.'^ Nearly 75 percent of the govenunent-

financed irrigation expansion in this period occurred in the northwest (463.000 ha) and 

north (267,100 ha) (see Table 5.2 in the next chapter). After 1946. the Ministry of Water 

Resources (SRH) pursued vigorous water resource development policies, mostly through 

river basin commissions and large-scale regional water plans. Barkin and King (1970) 

documented that river basin projects were the primary attempt, though largely ineffective, 

to develop regions located outside the central valley of Mexico.''* 

In 1976, President Jose Lopez Portillo (1976-1982) combined the Ministry of 

Agriculture with the Ministry of Water Resources, forming a new Ministry of Agriculture 

and Water Resources {Secretaria de Agricultura y Recursos Hidrdulicos. SARN), thereby 

reflecting the priority given to solve water-related problems in the agricultural sector. 

The total government-financed irrigation expansion during the period 1926-1960 opened up 1.674,800 ha 
ofland. An additional 925,000 ha of government-financed improvements were installed during the period. 
The average new irrigation per year was 40,100 ha and improvements installed on 2Z600 has. on average 
over the period (Venezian 1969:99). 

Barkin and King reviewed in detail four major river basin projects, including the Pftpaloapan project 
(Miguel Aleman dam); the Grijalva prqiect (Malpeso dam) on the Gulf of Mexico coast; and the 
Tepalcatepec and Balsas projects on the Pacific coast. In none of the case studies did they find signficant 
increases in mdustrialization of the region, and only very modest agricultural productivity increases were 
noted (Barkin and King 1970). They concluded that river basin development, even when it takes an 
integrated bastn-wide approach, is an ineffective means of targeted regional development for Mexico. 
Poleman's work on the l^paloepan (Poleman 1964) and Uxpanapa (Ewell and Poleman 1980) reached 
similar conclusions. Despite these findings, Mexican continued to pursue large dam development as a 
regional development strategy. The Huites (Luis Donaldo Colosio) dam was part of an agricuhural '̂ ega-
prcyect^ m northern Smaloa and southem Sonera. The dam was environmentdly and culturally destructive, 
and to date has seldom been in operation, due to the drought and low reservoir water. 
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This organizational structure persisted through the administration of President Salinas 

(1988-1994). 

The water policies of the Salinas administration are rooted in the National Water 

Plan of 1975 (Buras 1996:231). Without the groundwork laid by the Plan, it is difHcult to 

envision the transformation of water policy over the last two decades, from "a policy that 

focused mostly on construction of dams and large-scale hydrosystems to a management 

orientation that placed increased emphasis on water demand and utilization" (Buras 

1996:231). In 1971, the Mexican government had begun negotiations with the World 

Bank and the United Nations Development Program for technical and financial 

assistance. The Plan was an outgrowth of those agreements. The primary objectives of 

the Plan were: 1) formulation of alternative water development programs at the regional 

level ...including identification of specific projects; and 2) adoption of key policy 

decisions concerning water development, with recommendations for necessary 

institutk>nal measures. After nearly twenty years, these elements were incorporated into 

policy under the Salinas administration. Buras (1996:231) commented: "What is 

remarkable, however, is that more than two decades ago a comprehensive water plan was 

attempted in a country the size and diversity of Mexico. That in itself was. at that time, a 

unique planning project on a world scale." The early involvement of the World Bank in 

crafting the transformation of Mexico's water policy is also evident. Some of the 

provisk>ns of the Natranal Water Plan of 1975 were incorporated into the ruling PRI party 

platform for 1976-1982, including a statement that water prKes should be changed with 
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the object of providing incentives for its efficient use. The technical team charged with 

producing the National Water Plan of 1975 was later converted into a National Water 

Commission for the National Water Plan. After the ministries of agriculture and water 

resources were combined into one under Lopez Portillo. all water-related activities were 

allocated to a Subsecretariat for Hydraulic Infrastructure in the new SARH. and the 

National Water Commission became the Mexican Institute of Water Technology (IMTA) 

(Buras 1996:232). 

By the early 1980s. Mexico's irrigation infrastructure was in a state of serious 

deterioration. Although irrigation had been the largest single item in agricultural budgets 

over six previous decades, most of the money had been channeled into extension of 

irrigation, rather than maintenance of the existing infrastructure. Of the S4.2 billion 

dollars the Mexican government spent on agriculture in 1980, forty percent went to 

irrigation works (Cummingsl989). It was estimated that half the irrigation supply never 

reached the cultivated lands (Cummings 1989:26; Buras 1996:233). Distribution canals 

were silting up in areas affected by erosion, water had become salinated due to 

infiltration of seawater or via faulty drainage caused by construction of waterworks too 

near the coast; and there was a perennial insufRciency of water supply, causing social 

conflict between urban and rural areas, between cities, states, and regions (Buras 

1996:233; Yates 1981). The WRI reported: "...Most irrigation projects in Mexico are in 

The PRl party platform for 1976-1982, Article 78, stated, m part: '̂ It is advisable that in-depth analyses 
will be performed with the view of determming long-term nrrigation needs, evaluating the implications of 
the competitive uses of water in agriculture, industry, and domestic supply, and deriving strategies adequate 
to the changmg conditions of the national and intemational markets. It is advisable to change water prices 
with the otgect of providing mcentives for the efficient use of this resource..." (Buras 1996:232). 
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one way or another incomplete—sometimes by design, sometimes not. In many cases, 

SARH intentionally postpones, or leaves to local authorities or farmers, minor or less 

expensive parts of an irrigation project (the construction of roads or drainage ^cilities, 

for example). In others, unanticipated problems—soil alkalinity, the dwindling of water 

resources, and soil erosion—arise after a project is completed and makes further 

investments necessary....Efficiency is particularly undermined when, as often happens, 

the ftinds needed to complete the project are appropriated from maintenance fimds, thus 

short-shrifting maintenance and inviting the overall project to deteriorate" (Cummings, 

1989:26).'^ Activities designed to "complete" the irrigation project are referred to as a 

project's "rehabilitation.'' According to the World Resources Institute, the scale of such 

activities in Mexican irrigation is "staggering." Between 1965 and 1981. more than one 

fourth of all irrigated lands and one third of the budget for SARH's Subsecretariat of 

Hydraulic Infrastructure, which handles new construction projects, were earmarked for 

rehabilitation (Cummings 1989:27). In 1983, the World Bank estimated that deferred 

maintenance would cost $3.5 billion (1981 dollars), or an average of about $700/ha. for 

the total of ck)se to 5 million irrigated ha. in Mexico (Cummings 1989:27). The total 

annual rehabilitation "debt" for a seven-year plan in the early 1980s was estimated at 

$302 billion pesos (op.cit.:27). Maintenance of the systems was often neglected by the 

users, who bad the responsibility for upkeep, leading to expensive water loss. The 

distribution of water was conducted within particular social contexts, underscoring the 

These findings reported in a World Resources Institute report on Mexican nrigation are taken from a 
1982 SARH report 
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fact that irrigation systems are complex social systems. For example, in Mexico, district 

committees in charge of distributing water were often highly political. Ahhough in some 

cases water was distributed equitably, in others it was allocated according to acreage 

sown, or directly to local bosses and their friends (Yates 1981:81; Enge 1989:2). 

Mexico's irrigation system was due for a major overhaul that the federal 

govenunent was financially unable to address. The stage was set for a new approach to 

water management that would involve unloading the huge budgetary expenses involved 

in modernization onto parties other than the government. 

m. The Transformation of Water Policy and Management in the 1990s 

A major peso devaluation in 1982 left the country in economic crisis. By this 

time, the government was paying 80 percent of the cost of irrigation water, and producers 

only twenty percent. The shift was due primarily to the construction of major, expensive 

irrigation works which the Ministry of Agricuhure and Water Resources (SARH, 

Secretaria de Agriculturay Recursos Hidrdulicos) had made little attempt to charge off 

to producers. As the government began to open up the economy and privatize state 

enterprises during the de la Madrkl administration, there was an interest in modernizing 

and decentralizing agriculture as well. Given the critkal state of water resources at the 

time, it became necessary to establish a new water resources policy that would ensure 

conservation of the resource, preserve water quality, and address supply, treatmem, and 

maimenance issues. In keeping with the growth of political democracy and the 

movement toward economic liberalism, the Salinas administration undertook a wholesale 

modernization and decentralization of water resource use and management. In order to 
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carry out these responsibilities, the Salinas administration elected to create a new 

organizational structure. In February 1989, the National Water Commission (Comision 

Nacional del Agua, C.N.A.) came into being as an independent agency attached to 

SARH. The C.N.A. was to be the sole authority at the federal level to deal with water 

problems and issues. By amending existing statutes, the C.N. A. was given the authority 

to play a crucial role in the formulation of flscal policies related to water rights and tariffs 

(Buras 1996:234). Its organizational structure was decentralized to a considerably greater 

extent than previously, and it included six regional and thirty-one state water agencies 

(op.cit.;23S). The primary responsibilities of the C.N.A. included the following; I) 

definition of Mexico's water policies; 2) formulation and implementation of the national 

water program; 3) development of potable and sewage water systems, including water 

treatment; 4) construct, operate and maintain federal hydraulic works directly or by 

means of a third party via contract or concession; 5) expedite titles of concession, 

recognize rights, and maintain a Public Registry of Water Rights; 6) mediate water 

conflicts; 7) promote efficient use of water and its conservation, and promote a culture of 

water that treats water as a vital and scarce resource; 8) promote and undertake sckntific 

research and technofogical development on water {Ley de Aguas Nacionales. Article 8, 

1992). 

The National Water Law of 1992 de Aguas Nacionales) 

The new National Water Law {Ley de Aguas Nacionales) was published in the 

Diario Oficial (Mexico's Congressional Record) on December 1, 1992 and became 

efifective December 2, 1992. The law was the regulatory structure {reglamentaria) that 
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had been established in paragraphs 5 and 6 of Article 27 of the Mexican Constitution 

(Tellez 1993:104). It replaced the former national water law, the Federal Law of Waters 

{Ley Federal de Aguas) that had been in effect since 1972, with several nwdifications in 

1986 (Vargas et al 1994:9). which in its turn had supplanted the earlier water legislation 

titled the Law of Waters of National Property {Ley de Aguas de Propiedad Nacionat), 

dating to 1936 (Vargas op cit:9). 

The water policy is elaborated in four different national legislative acts. The first, 

the changes in paragraphs 5 and 6 of Article 27 of the Constitution that provided 

constitutional authority for dramatic changes in the water legislation, has been 

mentioned; the second is the National Water Law itself. The third elaboration, 

promulgated under the administration of President Carlos Salinas, is found in the 

"^Regulation to the National Water LavT(Reglamento de la Ley de Aguas Nacionales) 

published in the congressional record in January, 1994. The Regulation was published a 

full two years after the National Water Law went into force, meaning that irrigation 

districts transferred between 1992 and 1994 were operating without any national-level 

regulations to guide them during the initial formative period. The fourth elaboration is 

the "Decree that Reforms the Regulation of the National Water Law*^ setting forth 

modificatwns of the original set of regulations, and signed by Salinas's successor. 

President Ernesto Zedillo. The primary reforms contained in the Decree are clarifications 

of the representation required within River Basin Commissions, more specificity 

regarding the kmds of water rights transfers permitted (e.g., temporary and permanent; 
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partial and full), and specifying how to deal with unutilized water rights. Table 4. 8 

summarizes these separate policy documents. 

TABLE 4.8: NATIONAL WATER LAW POLICY DOCUMENTS 

LEGISLATIVE CHANGE EFFECTIVE DATE PRESIDENTIAL 
ADMINISTRATION 

Modification to Articles S and 6 
of Mexican Constitution 

Salinas 

Adoption of National Water Law 
{Ley de Aguas Nacionaes) to 
replace Law of Federal Waters 
(Ley de Aguas Federates) 

December 2, 1992 Salinas 

Publication of Regulations for 
National Water Law {Reglamertto 
de la Ley de Aguas Naciomdes) 

January 12, 1994 Salinas 

Decree that Reforms the 
Regulations for the National 
Water Law (Decreto que Reforma 
el reglamertto de la ley de aguas 
nacionales) 

December 4. 1997 Zedillo 

The new law profoundly altered Mexico's prevailing water policy through its emphasis 

on greatly increased water user participation in managing the resource; its vision of a 

retrenched role for the federal government in managing water and an enhanced role for 

both state and municipal governments; its emphasis on privatization of investment in 

waterworks infrastructure and private sector systems management and establishing 

formal water markets; and its emphasis on recuperating full costs of system management 

and operation from water users. The major provisions of the National Water Law are 

described below; 

• A primary change required by the National Water Law was the delineation of a 

distinct role for Mexico's federal water management agency that had been created in 

1989 for the explicit purpose of modernizing and decentralizing the water 
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management structure {Ley de Aguas Nacionales, Titulo Segundo, CapUulo I, II, and 

III, Articles 8-12; Reglamento, Titulo Segundo, Capitulo I, II, and III); 

• The philosophical shift elaborated in the National Water Law regarding 

decentralization of water management and the ability of the federal government's 

National Water Commission to grant concessions to non-government parties {Ley de 

Aguas Nacionales, Titulo Cuarto, Capiitulo I, II. Ill, Articles 16-29; and Reglamento, 

Titulo Cuarto, Capitulos I, II and III, Articles 28 through 53); 

• On the municipal front, the law decentralized water system management from the 

federal government to state and municipal governments, and opened the door for 

privatization of municipal service provision.The newly-envisioned role for 

municipalities and states in the management of urban water service and delivery is 

elaborated in Ley de Aguas Nacionales, Titulo Sexto, Capitulo I, Articulos 44-47; 

• One of the most significant policy shifts in the National Water Law use was the 

changes in agricultural water use and especially the transference of management 

responsibility for Mexico's irrigation districts to water users. These changes are set 

forth in the National Water Law, Title Six, Chapter 0, Articles 48-75. and further 

elaborated in the Regulations, Title Six, Chapter n. Articles 81-110. 

• The new water law also established a market for water rights and a Public Registry of 

Water Rights, set forth in the National Water Law, Title Four, Chapters IV and V, 

Articles 30-37; and Regulations, Title Four, Chapters IV and V. Articles 54-72; 

See l*ineda's (1999) stwty of munidpaiization and privatization ni four munidpaitties m Mexico. 
" Mexico's transference program is andyzed in Chapter Five. 



• Full-cost pricing policies were established that would require irrigation districts to 

recover the full cost of irrigation service from users, set forth in the National Water 

Law, Title Six, Chapter II, Article 68, and to recover the full costs of infrastructure 

construction and renovation from water users, whether constructed by public or 

private interests, set forth in the National Water Law, Title Eight, Chapter II, Article 

108 and Chapter m. Articles 109-111: 

• The law promotes full or partial private investment in waterworks construction, as set 

forth in the National Water Law, Title Eight. Chapter n. Article 102; and finally, 

• The law required the development of several new institutions, the most significant 

being the River Basin Commissions to be established across the country, involving 

government, water users and citizens in comprehensive water basin planning, as set 

forth in the National Water Law. Title Two. Chapter IV, Article 13. and addressed in 

the Regulations, Title Two, Chapter m. Articles 15-16, and further addressed in the 

Decree that Reforms the Regulation. Articles 15-16. A number of new structures 

were created with respect to the management of irrigation districts, including the civil 

associatk)ns themselves (Article 65) to be managed by '^agricultural directives" and 

the "hydraulic committee" of each district, comprised of representatives of each of 

the water modules (Article 66). The Regulations stipulate the membership and 

responsibilities of the hydraulic conmiittee {Regulations, Articles 98 and 99). Neither 

the Law nor the Regulations apparently mention the Society of Limited 

Responsibility explicitly, although the Law does stipulate that the users or "third 

parties" (terceros) can be given the concession to operate the system. 
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Luis Tellez (1993:104) suggests that the promulgation of the Article 27 reforms and 

the adoption of a new Agrarian Law made it unthinkable for Mexico to continue with its 

then existing Law of Federal Waters, nor was it possible merely to update that Law, 

given that ailer 20 years in existence, it was no k)nger responsive to the requirements of 

the new epoch and the modernization strategies that the nation had taken on. A new 

water law was needed that would propitiate increased user participation, authorize more 

legal security over the rights to exploit and use water, induce a more efficient use of the 

'S'ital liquid"' by encouraging conservation both of water quality and quantity; devefop a 

market of water rights, and in general, a law that would permit better administration of 

water toward the goal of'*integral sustainable development" (Tellez 1993:104). This 

interpretation is supported by President Carlos Salinas's own address to the Mexican 

Chamber of Deputies (Congress) in his introductk)n of the Article 27 modifications: 

'Today the countryside demands a new response to give opportimities of well-being to 

the Arming ways of life and to strength our Nation....Modernization responds to a new 

reality and demands adequate answers.. .The countryside today demands a new attitude 

and a new mentality" (Tellez 1993:134). 

The profound transformation of Mexico's water policy has been the subject of 

several recent studies reviewed in Chapter One, including Bennett (1995) and Pineda 

(1999) on urban water policy and privatization; Liverman (1990, 1999) and Chavez 

(1990) and Mumme (1990) on drought impacts, planning and management along the 

U.S.-Mexico border and within the interior. With respect to transboundary water 

management, several studies merit mention in the present context because they illuminate 
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problems relating to the implementatk)n of Mexico's water policy, within the border 

region. Helen Ingram's book (1985) on the political, legal and institutional complications 

of transboundary water management details the complexity of local, regional and 

international level water management institutions that are involved in resolving allocation 

and environmental problems in the Rio Colorado delta. Because these problems have 

binational implications, the impacts of such issues are critical to the broader debate about 

the global dimensions of "local" problems. Varady and Morehouse (2002) have 

documented the development of binational stakeholder associations (i.e.. water users' 

associations) in the San Pedro River riparian area of southeastern Arizona and northern 

Sonera. Unlike the water users' associations in irrigation districts, these users do not 

actually manage the water resources, but they are an increasingly important voice in 

determining how decisions regarding water alk>catk)ns are made within a highly 

contested binational context. However, very little has been written about the 

implications of the changes in water legislation and policy for Mexican agricultural 

producers. Mary Kelly (2000) has worked extensively on the legal, institutional, social 

and economic &ctors affecting water users in the Rio Conchos basin of Chihuahua. The 

Chihuahua study bears many parallels to the Sonoran case studies, in that she is 

chronicling an arid, highly intensified agricultural region experiencing the demands of 

industrialization and growth. Apart from her geographical focus, however, is the 

essential concern of her study is on a particular river basin and the multiple, competing 

interests particularly surrounding the legal and institutionsd framework that drive water 

use and demand, whereas my focus is on assessing the linkages of gk)bal and national 
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transformative processes to impacts on a specific group of producers, the ejidal sector in 

irrigation districts. As we have seen, in addition to Mary Kelly's study, the work of Jose 

Luis Moreno (2000) on the environmental consequences of competing demands over the 

Costa de Hermosillo aquifer, and the work of Enrique Palacios (1997; 2000), especially 

on the processes of transferring irrigatmn districts to management by water users; and by 

Scott Whiteford and Francisco Bemal (1996) on producer reactions to the new water 

policy in the Mexicali Valley are especially relevant to this study. 

[V. The Transformation of the Role of the State 

During the twentwth cemury, the role of the Mexican state in irrigation and 

agriculture has come full circle. In the reign of Porfirio Diaz, the government ceded the 

right to open up land for cuhivation and to build irrigation works to foreign investment 

companies. At the end of the revolutionary war, the impulse toward increased state 

control of water resources began (see Irrigation Timeline at the end of this chapter). The 

Constitutk>n of 1917 nationalized water resources, giving the government the right to 

give contracts or concessions to private partus, as necessary. In 1926, under Plutarco 

Elias Calles, the state moved firmly to exercise full control over irrigation devek)pment 

through the establishment of the first National Irrigatwn Commission. Vkissive land 

reform carried out by Lazaro Cardenas in the late 1930s was followed by a more 

conservative era, during which the push for state control eased. In 1946. the National 

Irrigatkin Commission was upgraded to Cabinet status, renamed the Ministry of Water 

Resources, and given the second largest budget of any govemmern agency. In 1947. a 

law was passed that aitowed for large private hoklings of irrigated land, and gave the 



234 

private sector more expanded opportunities to control irrigated land and water resources. 

In the l9S0s andl960s, the federal government expanded irrigated land at rate of 4.9 

percent a year (Hansen 1971; Enge 1989:7). The 1940s through the mid-1960s was 

marked by massive govenmient investment in the capitalist agriculture of the northwest 

wheat producing region via the extension of irrigation into new land, as well as 

government participation in carrying out the green revolution program. By the mid-

1960s, new state agricultural agencies were firmly planted in the Mexican countryside, 

giving the state an important foothold among rural producers. In 1976. a powerful new 

ministry, SARH, was formed to combine agriculture and water resource management, 

with more than 90 programs under its jurisdiction [Enge, 1989 #69:7]. By the early 

1980s, Mexico experienced a need to broadly restructure its economy. The physical 

infrastructure of Mexico's irrigation system was in a serious state of disrepair. The 

government chose a new path for Mexico's irrigation and agriculture development—or 

more precisely, a return to an old path to development. The government adopted a 

dramatically different water management philosophy that largely removed the state as a 

central figure and decentralized authority to water users themselves. The central water 

agency, the C.N.A., now exercises primarily normative, policymaking authority over 

water resources in the agricultural arena and plays an oversight role with respect to 

irrigation district management. The focus of water policy has definitively shifted to 

higher and better use of water, an emphasis on efficieiKy, rather than on expanding 

irrigated area. Government investment in new irrigation declined decidedly from around 

200,000 hectares in 1979 to 10,000 hectares in 1995 (OECD 1997:96) Water users are 
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expected to shoulder the full cost of irrigatioiL, and the private sector is expected to have 

majority participation in any major waterworks construction. Water has been 

transformed fix)m a public resource into a private good. The new policy established a 

private water rights market where rights can be rented or soki. 

The scope of the changes in water policy are magnified when coupled with the 

dramatk transformation of agricultural policy beginning in the late 1980s and early 

1990s. The reductbn of state agriculture programs responsible for marketing and 

support, the bss of guaranteed crop prices, changes in Banrural lending policies, and the 

entry into the North American Free Trade Agreement all have created a new production 

equation for producers. New programs have been added into the mix, most prominently 

PROCAMPO and to a lesser extent, ASERCA, which have been intended to ease the 

transitmn into a fiilly market-based agriculture, but have also extended the reliance of 

producers upon the state. Natural factors, such as a prok>nged drought, inadequate water 

supply, and problems with salinization, also have compounded the complex of change 

that confronts producers. For the first time in seventy years, the national government is 

controlled by an opposition party. Political democracy has opened up new possibilities, 

but at the same time it has changed the rules of working with the system. In Mexico in 

2001, no one is quite certain how the system really works yet, or even how to define what 

the political system is or what it stands for. Thus, the standard means of achieving 

agricultural gains, new producer supports, and modifying policies, in many cases may no 

longer be efifective. The changes in water and agricukural policy have dovetailed in both 
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a temporal and a philosophical sense with political and economic change, creating 

unexplored territory for Mexican producers. 

Chapter Five analyzes the development of sericulture and water in the specific 

case of the state of Sonora. We will see how much of Mexico's irrigation program from 

the early 1900s on was focused specifically on Sonora and other states in the north and 

northwest region, laying the groundwork for the development of particular agricultural 

distrkts such as the Yaqui and Caborca areas. 
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YEAR LEGISLATION DusimrnoNAL 
CHANGE 

SIGNinCANT 
EVENT 

1890 Carlos Conant Maldonado receives 
concession from Mexican government 
to colonize the Yaqui, Mayo and Fuerte 
deltas in Sonora and Sinaloa. Irrigation 
canals were to distribute river water to 
irrigate a half million has. of land. 
Financed by N. American backers. 

1909 Richardson Construction Co. takes over 
Conant concessions. 

1917 Constitution of 1917 
nationalizes water 
resources in Mexico. 
Loopholes allowed 
the government to 
transfer control of 
water resources to 
private sector, when 
necessary. 

1921 Creation of Dept. of Agrarian 
Concerns and Colonization 
(DAAC), as part of Ministry 
of Agriculture. 

1926 Ley Federal de Aguas 
Nacionales (Federal 
Law of National 
Waters) pushed 
through by Pres. 
Plutarco Elizas Calles 
(dates). Law 
nationalized private 
irrigation systems; 
legislated 
construction of new 
irrigation systems; 
created a fUnd to 
finance construction 
of irrigation works; 
developed ejido 
payment methods. 

National brigation 
Commission created 
{Comision Nacional de 
Im'gacidn). 

1926 Richardson Construction Company 
assets nationalized. 

1942 La Angostura (formal name) dam built 
On lower Rio Bavispe, a tributary of the 
Yaqui River, m Sonora 

1946 National Irrigation 
Commission upgraded to 
Cabinet status, and renamed 
to Ministry of Water 
Resources (Secretaria de 
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Recursos Hidraulicos— 
SARH). 

1947 Law passed that 
allowed large private 
holdings of irrigated 
land; sanctioned 
expansion of private 
agriculture in 
irrigation districts; 
allowed water rights 
to be separately 
transferred from land 
in expropriations. 

1947 El Ovi^ic (Alvaro Obregon) Dam 
completed on lower Yaqui River. 
Sonera 

1951 Rio Yaqui Irrigation District (041) 
created 

1951 Altar-Pitiquito-Caborca Irrigation 
District (037) created 

1963 El Novillo (Elias Calles) Dam 
completed at confluence of Moctezuma 
and Yaqui rivers, Sonora 

1975 National Water Plan of 1975 completed 
by National Water Plan Commission. 
This group subsequently was 
formalized into the Mexican Institute 
for Water Technology {Instituto 
Mexicano para la Tecnoiogia del Agua 
IMTA). 

1976/7 Pres. Lopez Portiilo 
combined foleral agriculture 
and water agencies, to form a 
new Ministry for Agriculture 
and Water Resources 
(Secrelarui de Agriculturay 
Recursos Hidrauiicos), 
SARH. All water-related 
activities were rel^ated to a 
Subsecretariat for Hydraulic 
Infrastructure. 

1981 National Water Plan of 1975 updated 
and named National Hydraulic Plan 
{Plan Nacional Hicb-mlico). 

1989 Pres. Carlos Salinas de 
Gortari creates new federal 
water management agency, 
the National Water 
Commission (Comisidn 
Nadonal del Agua, C.NjK,) 

1992 LeydeAguas 
Nacionaies ^National 
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Water Law) adopted 
December 1,19^. 

Date? C.N.A. removed from SARH and 
placed in environmental ministry 
SEMARNAP (Secretaria del 
Medioambiente, Recursos Naturalesy 
Pesca) 

1999 Transference of management 
and operation responsibility 
to 81 irrigation districts is 93 
% complete. Sixty-nine 
districts totally transferred, 
including ten managed by 
SRL's (Societies of Limited 
Responsibility). Eight are 
partially transferred, and four 
are pending transference. 

Sources: (Enge 1989; Buras J996; West, 1993) 
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CHAPTER FIVE: 
THE REGIONAL CONTEXT: AGRICULTURE AND WATER IN THE STATE OF SONORA 

The previous two chapters analyzed changes in national policy in the late 1980s 

and early 1990s with respect to three areas: the economy, agriculture, and water. As we 

have seen, Mexico instituted new policies to modernize its agricultural administration and 

to open up to new markets. The premise underlying the changes in water and agriculture 

policy was that Mexican agriculture needed to modernize and become more competitive 

internationally. The fundamental notion is that more efficient producers would be able to 

thrive in this new environment, and less efficient producers would leave agriculture and 

adopt other productive strategies. This chapter traces the development of agricultural and 

water policy in the state of Sonora from prehistory through the beginning of the twentieth 

century to the present. The chapter features two central arguments. First, it argues that 

Sonoran producers are among the best situated in the Republic to benefit from 

agricultural policies that promote large-scale, export agriculture, given their location near 

the United States market, the adequacy of the transportation infrastructure, and the 

acquired technological knowledge and sophistication of the producers themselves. 

Second, the chapter argues that as a result of its development trajectory. Sonora embodies 

a number of contrasts: between Sonora/the Northwest and other regions; between eastern 

and western Sonora; and between large private producers and small ejidatarios within 

irrigated agriculture in Sonora. Whether Sonoran producers—and in particular, ejidal 

producers— have benefited from the modernization changes is the subject of Chapters 

Six, Seven and Eight. The first section of the chapter briefly describes the physical 

geography of the state of Sonora. The second section examines the cultural geography of 
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MUNICIPALITIES IN SONORA (continued from Figure 5.2) 

I Aconchi 36 Magdalena 
2 Agua Prieta 37 Mazatan 
3 Alamos 38 Moctezuma 
4 Altar 39 Naco 
6 Arizpe 40 Nacori Chico 
7 Atil 41 Nacozari de Garcia 
8 Bacadehuachi 42 Navojoa 
9 Bacanora 43 NogaJes 

10 Bacerac 44 0navas 
llBacoachi 45 Opodepe 

12 Bacum 46 Oquitoa 
13 Banamlchi 47 Pitiquito 
14 Baviacora 48 Puerto Penasco 
15 Bavispe 49 Quiriego 
16 Benjamin Hill 50 Rayon 
17 Caborca 51 Rosario 
18 Cajeme (Cd. Obregon) 52 Sahuaripa 
19 Cananea 53 San Felipe de Jesus 
20Carbo 54 San Javier 
21 Colorado, La 55 San Luis Rio Colorado 
22 Cucurpe 56 San Miguel de Horcasitas 
23 Cumpas 57 San Pedro de la Cueva 
24 Divisaderos 58 Santa Ana 
25 Empalme 59 Santa Cruz 
26 Etchojoa 60 Saric 
27 Fronteras 61 Soyopa 
28 Granados 62 Suaqui Grande 
29 Guaymas 63 Tepache 
30 Hermosillo 64 Trincheras 
31 Huachinera 65 Tubutama 
32 Huasabas 66 Ures 
33 Huatabampo 67 VUIa Hidalgo 
34 Huepac 68 Villa Pesqueira 
35 Janos 69 Yecora 
35 Janos (sic) 70 Gen'l P.E. CaUes 
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the state, analyzing its economic history and the role of the population in building the 

state. The third section examines the development of irrigated agriculture in Sonora 

during the twentieth century. 

I. Physical Geography of Sonera 

The state of Sonora is located in extreme northern Mexico and shares a border 

with Arizona in the United States (Figure 5.1). Sonora has 72 separate municipalities 

(Figure 5.2). The state of Sonora is vertically traversed by natural features that have 

played a critical role in determining the course of its development (see Figure 5.3). In 

his book on Sonora's '^geographical personality," Robert West describes the state as 

bifurcated into "two Sonoras." To the east of the Sierra Madre Occidental is La Serrana. 

an "old" landscape, a mountainous, semi-arid region rooted in its colonial past. To the 

west of the sierra is a "new" landscape, a desert region that developed into a major 

agricultural producer and center of economic activity during the twentieth century. The 

Sierra Madre cuts from north to south roughly through the state's center. In La Scmuiu 

lie thousands of hectares of ranch land and small farms fed by minor rivers, including the 

Rio Sonora, Rio Bavispe, Rio Moctezuma and the Rio San Miguel. Apart from small 

river valleys, Arming is difficult in the Serrana region due to its mountainous nature. 

Western Sonora is more densely developed. All of the state's large irrigation districts are 

located in the western half of the state (see Figure 5.4). 

Mean annual rainfall in La Serrana is 400 mm (16 inches) (West 1993:4). 

Annual precipitation increases eastward with higher elevations (see Figure 5.5). The 
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FIGURE 5.4: Irrigation Districts in Sonora 
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valleys in La Serrana receive less rain than the higher mountain slopes and summits, 

where annual precipitation may reach 800 to 1,000 mm (thirty-two to forty inches) 

(op.cit.;4). In Sonora. as in most of northwest Mexico and the southwestern part of the 

United States, most rain falls in the summer months of July, August and September. 

Winter rains, called equipatas, are much lighter than the sununer monsoons (op.cit.:S). 

Severe drought has normally affected the region in late tall and late spring. However, 

during the past seven years, precipitation has been below normal levels and a drought has 

affected the region virtually year-round. As in La Serrana, western Sonora experiences 

seasonal precipitation. However, as West notes, western Sonora is part of the most arid 

portion of North America, the Sonoran Desert region, encompassing the southeastern tip 

of Califbnua, southwestern Arizona, and much of Baja California (op,cit.:7). The 

northern part of western Sonora, called the Altar Desert (where the Caborca irrigation 

district is located) receives a mean annual rainfall of less than 250 mm (10 inches) 

(op.cit.:7). West points out that the desert rain&ll of western Sonora is much more 

variable than that of La Serrana: '\..some places along the coast may not receive rain for 

more than a year; other areas not too ^ distant may experience a single storm that brings 

more rain than the annual mean (op.cit:?)." Annual rainfall generally increases from the 

coast (100 mm, or four inches) inland, and southward from the Colorado River delta (50 

mm, or two inches) toward Navojoa (380 mm, or 14 inches), near the Sinaloa border 

(op.cit.:7). 
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Both the eastern and western portions of the state have mild winters with 

temperatures of60-70 F., and excessive summer heat with temperatures above 100 F (see 

Figure 5.6). 

The state's major rivers flow from the mountains to the coast (see Figure 5.7). 

The rivers, providing irrigation water that makes possible agricultural production, and 

the international highway have been key to western Sonora's development. The water of 

both the Yaqui and the Mayo rivers in the southern portion of the desert is stored in large 

reservoirs and used by the modem irrigation districts named after them. 

The availability of surface water from the Yaqui. Mayo and Colorado rivers 

made possible the development of Sonora's big gravity irrigation districts. Similarly, 

potent underground aquifers in the Costa de Hermosillo. Guaymas, and Caborca regions 

made pumped irrigation feasible in those areas. The mild Sonoran winters with small 

potential for frost, and hot summers, made possible the cultivation of a wide variety of 

crops, dating back to the 1880s. Its climate, water availability, land formation and rich 

soils caused western Sonora to be favored early on with government investment in 

agriculture and irrigation. Sonora's proximity to the United States border and its 

population were also key ingredients in building it into an important agricultural center 

for the nation. 

n. The Cultural Geography of Sonora 

In the pre-Spanish Conquest period, the farmers of Sonora were already engaged 

in irrigated agriculture (West 1993:16). In southern Sonora were the Cahita-speaking 

Yaqui and Mayo tribes; in eastern and central Sonora, the Opata and Pima Bajo tribes; in 
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the northwest, the Pima Alto and Papago tribes, the Apaches, in the northeast; and the 

Sen tribe along the central coast (op.cit.)- In the mid-1500s, the Opata and some Pima 

Bajo practiced canal irrigation along the larger rivers of La Serrana. Yaqui and Mayo 

agriculture in southern Sonora was based on natural flood farming, rather than canals.' 

Canal irrigation was practiced by the riverine Pima in present-day Arizona and northern 

Sonora.' As discussed in some detail in Chapter Four, the canal irrigation practiced in 

the Gila and Salt river valleys of present-day Arizona has been linked, by Doolittle 

(1990), to the technologically complex irrigation practiced in prehistoric times just over 

the eastern Sonoran border, in western Chihuahua at the Casas Grandes site. The 

Hohokam irrigation system along the Gila River, south of present-day Phoenix. Arizona, 

dating to the period of approximately 700 to 1500 A.D.. was "the most extensive system 

of water control on the North American continent, including Mesoamerica. Only the 

major hydraulic societies of Peru dug more earth and moved more water" (Sheridan 

1995:12). The Hohokam represented what Sheridan called "a remarkably successful 

adaptation to desert life" (Sheridan 1995:12).^ The Apaches in northern Sonora and the 

* West (1993:20) reports: '*...[T]his system relied upon the annual or semiannual flooding of the Yaqui and 
Mayo rivers within dieir large delta plains near the Gulf of California coast and on the planting of crops in 
the moist soil of the natural levees as the floods receded. Fed by tributaries that head in the Sierra Madre 
Ocddental, both rivers flood twice annually, the maximum flow occurring during the heavy summer 
rains... Hence, the Yaqui and Mayo were able to harvest two crops yearly, the major one of maize, beans, 
squash and cotton gathered at the end of the summer rains.'' 
^ West (1993:23) reports that on a trip down the Magdalena River in 1694, a Captain Mange reported 
mgation by the Indians at Caborca, on the middle section of the river. 
" Sheridan states that Hohokam adaptation was based on a 'inastery of canal irrigation." Using only 
wooden sticks, the Hohkam excavated ditches as large as ten feet wide and flfleen feet deep. 
Archaeologists have found nearly a hundred miles of such canals around Florence, Arizona and from 125 to 
135 miles ni the Phoenix area. Sheridan notes that total land under irrigation is estimated to have been 
from 65,000 to 250,000 acres in the Salt River Valley alone. Several Ifahokam canals, he notes, served as 
the prototype for the ambitious Salt River Project (12). Sheridan pomts out tfiat Hohokam survival was not 
bas^ only on canal irrigation, but also include channeling flows to capture arroyo runoff; terracing of 
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Seris on the west-central coast were both hunting and gathering tribes. The Papago, or 

Tohono O'odham, lived in a severe desert environment poorly suited for fuming, and 

were primarily semi-nomadic (West 1993). At the time of Spanish contact, they 

subsisted primarily on hunting and gathering, but later became wheat farmers at the 

urging of the Spanish (Nabhan 1985:64).** E>oolittle (1990:111) wrote that canal 

irrigation was well established in eastern Sonora, by the time the Spanish arrived, was 

being practiced along the Sonora, Sahuaripa, and Moctezuma rivers, as well as on small, 

permanent streams such as the Rio Chico. Irrigators in the eastern Sonora region. 

Doolittle states, improved their irrigation systems by adopting technologies developed 

elsewhere as they expanded cultivation into previously unused areas, but did not 

themselves create innovations in the technology (Doolittle 1990:113). 

In the 1600s and 1700s. Sonora developed as a center of Spanish missions and 

mines. Spanish missions were established by the Jesuit order, most prominently. Father 

Eusebio Francisco Kino. From their entrance into Sonora in 1614 until their expulsion in 

1767, the Jesuits founded thirty-eight missions and fifty-nine visitas (small missions) in 

hillsides, and use of both wild and semidomesticated plants as sources of food and fiber (Sheridan 
1995:13). 

* Jesuit Father Eusebio Kino began horse and cattle breeding in Sonora in the 1680s. and some of 
these herds were later used to stock Baja California, becoming the progenitors of the Sonoran desert stock 
along the way (Nabhan 1985:63). The horses and cattle carried mesquite and wheat seeds in their hooves, 
and as they moved across the desert uplands, they helped increase the density of mesquite forests and to 
spread the wheatseed (Nabhan 1985:63). Expert on northern Sonora^s Pinacate desert, home to the Sand 
Papago, Julian Hayden was unaware of any evidence of prehistoric agriculture in that area of Sonora. 
However, Hayden recalled that, in 1912, C^l Lumholtz described Suvuk as ''the single agricultural site that 
may be attributed to the Sand People" (Nabhan 1985:108). Suvuk is located between two lava flows below 
the southeastern slopes of Pinacate and Carnegie Peaks. Lumholtz found evidence of Papagos having 
planted tepary beans, maize and squash there, using sticks, a few years before his visit Hayden and his 
companions, visiting there in the 1970s, found that at least one local &nily was still practicing the 
traditionai temporal techniques, raising beans on the runoff from as little as one rain in the growing season 
(Nabhan 1985:110). 
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Sonora (West 1993:33). The Jesuits introduced a number of crops that later became 

staples of diet in the region, including wheat, vegetables such as garbanzo, lentil, garlic 

and onion, and fruits such as lemon, orange, fig, and grape/ Jesuit missions were 

established primarily along riverbeds where sales of agricultural surplus helped 

supplement the spare operating allowance provided by the Church. The Jesuits missions 

existed in the lands of the Pima Bajo, the Opata and Eudeve, the Yaqui and the Mayo 

tribes. 

Silver was discovered in Sonora by Spanish settlers in 1640 (West 1993:46). 

Approximately 30 small mining centers were established in La Serrana region of Sonora 

between the mid-1600s and the late 1700s. Among eight major mining centers in eastern 

Sonora, by 1776 Alamos had become one of the most productive mining centers in New 

Spain, producing nearly two-thirds of all silver produced in Sonora and northern Sinaloa, 

and was one of the richest mining regions in ail of New Spain. With a population of over 

3,000, it was also the major commercial center in northwestern Mexico. Labor was 

supplied to the mining industry by forced participation of Indians in a repartimiento 

^ West (1993:37) describes how wheat developed into a major crop in Sonora: '*Wheat was by far the most 
important field crop that the Jesuits introduced into Sonora. In its homeland—the Near East and the 
M^iterranean—wheat is a winto* crop, planted during the cool-season rains, havested during the summer 
dry season. The plant does poorly in areas of summer rain, when rust diseases invade. Thus, in most of 
Mexico wheat is cultivated during the dry winter season with the aid of irrigation....[T]he Jesuits 
discovered that the crop did poorly in most of Sinaloa; but as they advanced northw^ into Sonora they 
entered an area of dual-season precipitation, most of the rain foiling during the hot summer, a lesser amount 
during the winter months. Taking advantage of the winter eqtdpata rains, the padres, aided by irrigation, 
were able to produce substantial wheat harvests in the narrow v^leys of La Sorana. The fact that most 
Spaniards, mcludtng the Jesuit priests, preferred wheat bread over the native maize foods was the basts for 
the introduction and expansion of wheat culture in colonial Mecico.'' Indian men in the mission 
settlements were requn^ to work the mission land three d^ a week, and they were '̂ id" with meals and 
tobacco. Three other weekdays were devoted to farming their own land parcels, and Sundays were 
reserved for religious observation at church. 
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system. This system theoretically ofiered paid wages and short work requirements (e.g., 

fifteen day stints), and no more than four percent of the Indian men of a single village 

were to be miners at any time. In practice, however, the mining companies often did not 

comply with the repartimiento requirements, and were known to abuse the system. By 

the 1700s, forced labor was on the decline and Yaqui, Mayo and Pima Bajo men 

frequently sought employment in mines as free laborers (West 1993:66). 

The mines and missions of Sonora established themselves as the primary centers 

of economic activity. After the Jesuit expulsion in 1767, Spanish merchants, miners and 

ranchers intensified their incursions onto Jesuit mission land, appropriating it for their 

own use. Indian contact with Spaniards increased through their work in the mines, and 

the rate of intermarriage among Spaniards, Indians, and mixed bloods increased.^ Indian 

populations began to decline due to Spanish contact and new diseases. The missions' 

practice of assembling small villages into larger pueblos as well as crowded working 

conditions in the mines worsened the spread of disease. For example, in 1765 the 

mission population of the Opata and the Eudeve numbered only 5,800, compared with a 

conservative estimate of60,000 prior to Spanish occupation (West 1993:68). During the 

first 50 years of Jesuit mission establishment, epidemics are said to have killed half of the 

Mayo population (West 1993:69). The Opata, Eudeve and Pima Bajo suffered loss of 

tribal identity, as evidenced by declines in the number of native language speakers. 

^ West (1993:68) reports that by 1767, the proportion of Spaniards and mixed bloods (gente de razori) had 
increased to 40 percent of the total population. The upper San Miguel valley was approximately half 
Indian (Eudeve) and half Spanish in 1799. The census of 1780 indicated that in all of the province of 
Sonora 37 percent of the population was composed of Spaniards and mixed bloods. 
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From the late 1600s until the late 1800s, several tribes resisted Spanish 

occupation. The Apaches and Seris were nomadic tribes that raided Spanish ranches for 

food and livestock. Other tribes, like the Yaqui, rose up against Spanish domination and 

taking of native lands. Ultimately, however, the Indians of Sonora were largely defeated 

by the strength and numbers of Mexican and American armies. In 1900, only 30 Opata 

and some 250 Pima speakers were recorded in the Mexican census (West 1993:67). By 

contrast, the Yaqui and to a lesser extent the Mayo tribes retained a high degree of 

cultural and linguistic identity, and were a major force in the land redistribution struggles 

in Sonora from the 1940s through the 1970s. Both tribes, especially the Yaqui. are still 

strong cultural forces in southern Sonora today. 

in. Agricultunil Development of Western Sononi 

The history of agricultural development in Sonora after independence from Spain 

(1810) contains a strong "back to the future" element as viewed through a contemporary 

lens. At the end of the 1800s, the focus was on modernizing agriculture, building the 

irrigation system, encouraging export agrkulture, promoting foreign investment, and 

ensuring the efficiency of producers by guiding the land tenure pattern of owners. 

Modernization, privatization, improving the irrigation system, exportation, foreign 

investment, and efficiency of producers continue to be the by-words of Mexico's 

agricultural program today. 

By the 1880s and 1890s, the focus of agriculture in Sonora had shifted from the 

small fanning enterprises in the eastern river valleys to irrigated commercial farming in 
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the west. West [West, 1993 #13:96] called the development of irrigated commercial 

farming in the river deltas of Sonora and Sinaloa '*by far the most significant fector in the 

modernization of that part of northwestern Mexico.... Water and its control was the key to 

the modem development of arid western Sonora.'' Two population centers developed, 

one at Guaymas, the region's major port that was now connected by rail to the United 

States, and the second at Hermosillo, in the center of Sonora. According to West, by 

1860 a wagon road extended northward from Guaymas. through Hermosillo, to Tucson^, 

a distance of500 kilometers. "Wagon trains hauled foodstuffs, mainly wheat and flour, 

from Hermosillo into southern Arizona, where North American mining interests and 

settlers offered a good market....Wheat and flour were exported through Guaymas to San 

Francisco and the gold flelds of Caliform'a...hides went to England in exchange for 

mining equipment... [and] machinery for So no ran and Sinaloan mines was also shipped 

in from San Francisco" (West 1993:94) What West terms the "modem north-south 

commercial axis" of Sonora was formalized by the establishment of a customs station and 

the founding of the town ofNogales (in 1884) on the border (op.cit.). The railway was 

built along the same trajectory as the wagon road. By 1882, the Sonoran Raihoad 

between Guaymas and the United States border was completed and it was acquired by the 

American-owned Southem Pacific Railroad Company in 1905. The line was extended 

southward to include the growing agricultural areas in the Yaqui and Mayo valleys in 

southem Sonora, as well as the Fuerte river delta in Sinaloa, and the Pacific coastal 

^Tucson became part of the Territoiy of Arizona, United States after the Gadsden Purchase in I8S3. (West 
1993:95). 
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lowlands as far as southern Nayarft (op.cft.)- In 1924, the line was joined to the Mexican 

National Railroad line to Guadalajara in central Mexico. The Nogales-Guadalajara 

international highway. Highway 15, begins in Nogales, Sonora and cuts a vertical swath 

through the state, finally crossing the Sinaloa border and continuing on south. The 

Nogales end of the highway connects with U.S. Interstate 19 in Nogales, Arizona, north 

of the border crossing, and this in turn leads to the major east-west Interstate 10 in 

Tucson, Arizona, located 60 miles north of Nogales. Together, the port, the railway, and 

the international highway (cotnpleted in 1953 as a four-lane paved, divided highway)' 

formed a communication and trade network that has been critically important to the 

development of agriculture (and irrigation) in northwestern Mexico. 

At the same time as the transportation, trade and communication infirastructure 

was being constructed, the private sector and the federal government were actively 

promoting the development of western Sonora. Carlos Conant Maldonado, a Mexican 

with North American financial backing, organized the Sonora and Sinaloa Irrigation 

Company. Under a concession from the Mexican government in 1910. Conant and his 

Mexican partners planned to sell commercial farms to North American and other foreign 

settlers to produce crops for both export and domestic consumption (op.cit. :99). The 

company was chartered in the state of New Jersey and financed largely by New York 

interests that controlled 75 percent of the company. The plan was to develop and 

cobnize the deltas of the Yaqui, Mayo and Fuerte rivers. Before he could peddle the 

land, however, Conant had to deal wfth the problem of seasonal flows in the Yaqui river. 

' Dozicr(Dozier, 1963:557) 
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Summer flooding and dry seasons were difficuh and expensive problems for early land 

developers. The long dry season prevented year-round irrigation. The problem would 

not be fully resolved until much later, in the mid-1900s, when the dam system along the 

Yaqui River made possible fiill exploitation of the river's capabilities. In Conant's day, 

however, the plan was to construct canals to distribute river water for irrigation a total of 

500,000 hectares of land, of which 300,000 hectares was in the Yaqui delta south of the 

river floodplain (op.cit.:98). Ultimately, Conant's grand design failed. During the 1890s 

the company completed only 36 kilometers of a canal by diverting water from the Yaqui 

by means of a small dam near Homos in the upper portion of the delta. Although the 

canal ran adjacent to Yaqui farmlands, it was solely for the use of white settlers. Canals 

were also begun along the Mayo and Fuerte rivers. By 1901. West reports that only 800 

hectares of land had been sold to prospective colonists from the United States, and the 

company had gone into receivership. After his first company failed in 1903. he began the 

Yaqui Valley Irrigation Company {Compania de Irrigacidrt del Yaqui) and continued to 

extend canals and clear land south of the Yaqui river. However. Conant ultimately 

decided to retire when a terrible flood in 1905 destroyed most of the system 

improvements from recent years. Despite its fate, the Sonera and Sinaloa Irrigation 

Company did make at least one bng-lasting contribution to the development of Sonoran 

agriculture: the "cadastral" surveying system it employed is unique in Mexico and is still 
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in use today in the Yaqui and Mayo valleys.' 

The concentration of land in huge holdings is the hallmark characteristic of the 

porfiriato period. This concentration was reinforced by the new Law of Colonization and 

Clearing of Uncultivated Land {Ley de Colonizacion y Deslinde de Terrenos Baldios) of 

1894, which eliminated the restriction of landholdings to 2,500 ha and suspended the 

requirement that land had to be under cultivation (Gracida Romo 1997:96). According to 

Gracida, this resulted in the formation of immense haciendas in Sonora of over 100.000 

has. However, he notes that simultaneously nwdem landholdings of more modest size 

were being formed during this period, giving rise to an agrarian bourgeosie. (op.cit.:96). 

Many of the new landowners were North American individuals or companies, buying up 

huge land tracts. For example, Gracida (op.cit.;97) reports that a Kansas City firm 

bought up 400,000 ha in the Altar valley. Similarly, C.W. Wooster in association with 

Florencio Monteverde bought 50.000 ha in Kino Bay; and an Oregon investor (H. 

Hirsberg) purchased 10,000 hectares. The largest colonization project, however, was that 

^ According to West (op.dt.:99), 'XTonant's engineers surveyed the northern part of the Yaqui delta, 
immediately south of the river, and established a cadastral system unique in Mexico but in many respects 
similar to the township and range system common in the United States. The nationality of the engineers is 
uncertain, but they may well have been North Americans. An east-west baseline was laid out along the 
southern border of the floodplain, accompanied by a north-south prime meridian that today lies some eight 
kilometers west of the present limits of Ciudad Obregdn. (At present, a paved road called Calle Meridional 
runs along the line). Based on the two prime lines, square sections of land, each measuring two by two 
kilometers, were surveyed to form a grid system of land division. Called blocks (bloques), each section 
contained four hundred hectares, initially the basic unit of ownership and land division within the Yaqui 
delta. Later, to accommodate small holders, each block was further divided into forty lots of ten hectares 
each. The cadastral system still prevails....The square blocks of400 hectares each appear to be an 
adaptation of the "section," one mile square, or 640 acres, typical of the American township and range 
system; furthermore, the section may be divided into half^ quarter, or even smaller holdings. Apparently, in 
Mexico the block cadastral system is found only in the Yaqui and part of the Mayo deltas of Sonora and 
differs markedly from the large rectangular and oddly shap^ landholdings of the old Mexican hacienda 
and the smaller, irregularly patterned cgido parcels found in other parts of the country." 
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of the Richardson Construction Company. The Richardsons, three brothers from Los 

Angeles who owned a mining operation in Sonora, picked up where Conant had left off. 

In 1904, they formed the Richardson Construction Company and applied to the Mexican 

government for rights to take over developments begun by Conant's company in the 

Yaqui delta. In 1909, the Richardsons received a concession to build a main canal 

{Canal Principal Bajo, the Lower Canal) from the Yaqui southward into the desert plain 

(West 1993:102). The agreement authorized them to irrigate 176.000 ha of land (Gracida 

1997:100). The Richardsons continued the cadastral land survey initiated by Conant. 

constructing lateral secondary and tertiary canals along the borders of the 400 hectare 

blocks, thus forming a regular grid pattern of water distribution by gravity flow on the 

delta plain which "slopes gently seaward—a system still used today" (West 1993:102). 

Transportation was facilitated via the construction of roads bordering each 400 hectare 

block. 

According to West, the Richardson Company was among the first to propose 

construction of dams upstream to ensure year-round availability of water for irrigation: 

"...during the dry season and dry years the river furnished insufficient water for year-

round irrigation, and the summer floods always threatened destruction....Until the 

construction of ...reservoirs the full utilization of Yaqui delta land would be 

impossible"(op.cit.:103). It was to be much later, however, that the three dams in the 

present-day Yaqui irrigation system would be completed. La Angostura dam on the 

lower Rio Bavispe, a tributary of the Yaqui, was completed in 1942; El Oviachic 

(formally known as Alvaro Obregon dam) on the lower Yaqui was completed in 1947; 
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and El Novillo (formally EHas Calles dam) at the confluence of the Yaqui and 

Moctezuma rivers, was built in 1963. The Mexican Revolution of 1910 postponed dam 

building at the time of the Richardson proposition until the idea was resurrected by the 

Mexican government in the 1930s, The Yaqui Indian rebellion of 1914 also derailed the 

Richardsons' plans. Yaquis angry about the taking of their land south of the river by 

Mexicans and foreigners rose up and caused the temporary abandonment of half of the 

area then under cultivation (op.cit.;103). 

By 1925, the Richardsons had opened up more than 25,000 hectares of land to 

irrigation (op.cit.:103). Nearly all the land was privately held, with the exception of 

Yaqui village plots along the river.'" The Richardsons had marketed the land to 

American settlers using a 'propaganda campaign" in California and elsewhere in the 

United States (op.cit.:103). West reports that "Land was offered in four hundred hectare 

blocks or in lots as small as ten hectares, or twenty-five acres, at twenty-five dollars US. 

per acre (op.cit.;l03)." Americans and Germans, who emigrated just before or during 

World War I, were the primary settlers who rose to capture the proffered benefits of the 

Yaqui valley. These foreign settlers are credited by historians with having introduced 

modem farming techniques and equipment to Mexico by virtue of their employment 

within the Yaqui region during the "Richardson period."'' 

West (1993:103) reports that most of these properties ranged from 10 to 400 has. Twenty-five holdings 
exceeded 400 ha, and one individual owned thirteen blocks, or a total of5,200 ha (13 thousand acres). 
'' For example, American and German farmers introduced multifiirrow moldboard plows, land-leveling 
machines, the McCormick binder, and the combine for harvesting wheat, ail drawn 1^ tractors. West 
reports that "Much later, foreigners would introduce the use of commercial fertilizer, insectiddes, 
h^tcides, and improved crop-processing plants" (West 1993:103). 
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The Richardsons were accompanied by other North American land developers 

during this period. Colorado River Land Company opened up 326,000 has. and the Delta 

Canal Company another 100,000 ha (Ramirez 1997:26). The Wheeler Land Company 

had a concession for 650,000 ha on the Rio Sonora (op.cit.:26). 

The colonization program favored private property and gave priority to the Yaqui 

and Mayo valleys, and the scarcely populated frontier zones (Radding 1997:278). The 

colonization program had several objectives: first, to increase agricultural production; 

second, to control the Yaqui population by increasing the number of non-Yaquis in the 

region; and third, to re-integrate revolutionary soldiers back into civil life (op.cit.:278). 

The program increased the displacement of indigenous populations and enhanced the 

economic and political power of the new agrarian middle class (op.cit.:274). Outside of 

the Yaqui and Mayo zones, in the Magdalena-Altar-Asuncion valley, traditional rainfed 

agriculture and cattle-ranching predominated (op.cit.:274). 

Through the colonization program and the irrigation concessions given to North 

American companies, government policy during the porfiriato gave rise to a sharp 

division of a new kind between eastern and western Sonora. As seen by Ramirez and 

Leon, after the Revolution, Sonora manifested "two agricultures": '*one. of languid, small 

parcels still accustomed to planting com and beans on rainfed land in the mountains, and 

the other one, modem and irrigated, intent on painting its intensive yellows on almost all 

the wheat regron of the Mayo and the Yaqur(Ramirez 1997:250. The division into two 

kinds of agriculture had more than geographical significance for the region. Rather, it 
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signified two vastly different agricultural development models that would co-exist in 

Sonora into the next century. 

'The clear division in space of this epoch did more than merely announce to us a fact of 
simple geographic location, it speaks to us of the historical existence of two opposite 
worlds. It speaks to us of the technical differences and degree of modernization that 
remained hidden beneath the ample statistic that 127,133 hectares were harvested in 
1929-30, or the harvest's respective value of $15,502,637 pesos. In more than one sense, 
it suggests to us, the degree of specialization and of productive organization that could be 
observed at that time between the mountains and the valleys..."(Ramirez 1997:25). 

During the 1920s, these differences became even more nu^nified. By 1929-30, 

irrigated land represented 51 percent of the cultivated surface of Sonora, compared with 

45 percent rainfed land (op.cit.:26). This period also gave rise to coalitions of powerful 

agricultural interests represented by farmers' associations modeled on the grange 

societies of California (op.cit.;26). These associations united the owners of land, canals, 

implements and machinery with the banks. The valleys showed a high concentration of 

land in private hands, with 96 percent of the holdings larger than 500 has. and the 

remaining four percent ranging between 50 and 500 has. in size (op.cit.:27). Between 

1915 and 1930. of 104 applications for ejidos submitted nationally, only 37 were 

approved. Of these, only two percent of the land area of Sonora was affected (op.cit.:28). 

As part of the land reform impulse after the revolution, the Mexican government 

forced the Richardsons to sell controlling interest in the company to the newly created 

Comision Nacional de Irrigacion (West 1993:104). This represented the begiiming of a 

shift from private sector to government involvement in developing the country's 

irrigation resources. The administration of President Plutarco Elias Calles had supported 

a new federal water law, the Ley de Irrigacion con Aguas Federates (the Federal Waters 



265 

Irrigation Law). The new law committed the federal government to developing large-

scale irrigation projects throughout Mexico. 

After the Revolution, the presidencies of Alvaro Obregon and Plutarco EUas 

Calles, both Sonorans, engaged in land distribution to ejidos as part of a political strategy 

of rewarding their revolutionary and political supporters, without fundamentally altering 

the prerevolutionary policies of favoring and promoting the expansion of private 

capitalist farming. As we saw in Chapter Four, Obregon used the of¥ice of presidency to 

consolidate his power, reward his supporters, and punish the opposition (Radding 

1997:320). When the Richardson Company was nationalized in 1926, the division and 

sale of the company's agricultural lands principally benefited the new agrarian 

bourgeoisie of the Yaqui region (op.cit.:324). The development of irrigation in the 

coastal valleys followed the porfirian pattem of granting concessions to private 

companies, strengthening the agricultural export sector of the economy (Radding 

1997:325). For example, in 1920, the Irrigation Company of Aquichopo, S.A. of 

Huatabampo, Sonora (Obregon's hometown) was granted a concession for irrigation 

water equalling 3,882 liters/second from the 'Svild waters" of the Mayo River, benefiting 

4,642 hectares of the El Naranjo hacienda, as well as ejidos in the villages of 

Huatabampo and Moroncarit (op.cit.:325). Similarly, Macario Alatorre, a producer from 

Fronteras, received permission to utilize the "gentle waters" of the Fronteras River, using 

a small dam he would build to capture the water to benefit 30 hectares of his property 

(op.cit.:325). 
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Mexican Government Irrigation Development in Sonora 

For the first twenty years of its existence, the National Irrigation Commission 

primarily conducted studies and made plans, due to lack of ftinding for major water 

projects. In 1946, the government followed through on a plan initially crafted by the 

Richardsons to construct a dam to create reliable year-round irrigation for the Yaqui 

valley. La Angostura reservoir was built in 1942 on the lower Rio Bavispe, a major 

tributary of the Yaqui River. The new dam made possible the doubling of the total land 

under irrigation in the Yaqui valley to 115.000 hectares (West 1993:106). The 

government began construction on the Oviachic dam in 1947, and the project was 

completed in 1952. The largest reservoir in the Yaqui system, Oviachic made water 

available to irrigate 220,000 hectares (op.cit.;106). The third Yaqui system dam. El 

Novillo, was constructed in 1963 primarily to generate electrical power for the Mayo and 

Yaqui districts, but also supplements the irrigation system (op.cit.:106). The Mayo valley 

was the beneficiary of the Mocuzari dam, built northeast ofNavojoa between 1952 and 

1955. Formally named after President Adolfo Ruk Cortinez, the Mocuzari brought the 

total of irrigated area to more than 70,000 hectares (op.cit.;108). Today the Yaqui and 

Mayo valleys form the largest single agricultural area along the west coast of Mexico. 

Beginning in 1933, land tenancy patterns began to change in the Yaqui Valley and 

elsewhere in Sonora. Deportations of Mexicans from the United States due to the Box 

Law of 1930 and the resistance of agricultural workers who felt exploited caused the 

mobilization of a new set of social forces in the Valley. In 1930, 90 percent of the 

population of Sonora was landless. Ejidatarios numbering 4,071 people controlled 0.4 
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percent of agricultural land, and 2,000 private property owners, many of them North 

American, owned 99.6 percent of the agricultural land in Sonora (Guadarrama I997a:82-

83). In these conditions, landless groups were organizing and demanding the 

expropriation of land from the latifundios (large private farm and ranch landholdings), 

protests that the government was finding it harder to ignore. By 1932, the Mexican 

government owned one hundred percent of the assets of the Richardson Construction 

Company (op.cit.:86). One of the most important of the new groups was the Union de 

Obrerosy Campesinos del Yaqui (UCXTY-the Union of Yaqui Valley Workers and 

Peasants). By the end of 1934. the problem had passed from the state government to the 

national government in Mexico City. The Calles government, after studying the 

situation, decided that ejidal parcels should be reduced from the 25 ha stipulated in the 

Law of Colonization to only five ha on uncultivated parcels (op.cit.:87). The demands of 

the UOCY were not met until 1937 under the new administration of Lazaro Cardenas 

(1934-1940). The 471 campesinos of Pueblo Yaqui received 7,768 ha, of which 3,768 

were irrigated, individual parcels and 4,000 were communal pasture land (op.cit.:87). By 

August of 1936, Cardenas had turned over more land to the campesinos than any 

president since 1915, nearly 4.5 million hectares (Ramirez 1997:108).'^ Cardenas was 

not eager to affect North American economic interests, due to pressure exerted by the 

Roosevelt administration, nor did he want to upset the national economy by uprooting its 

most efficent producers. However, circumstances continued to force his hand. By the 

Four ejidos in the Yaqui tribe's region were created in 193S, including Cocorit, Bacum, San Jose, and 
Esperanza. '̂ olono^ from San Luis Rio Colorado were the beneficiaries of400 has. expropriated from 
concessionaries of the Colorado River Land Company in December, 1936. However, thousands of 
petitions dating back to 1923 remained pending. 
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summer and fall of 1937, Cardenas was prepared to give the '^al assault," in part to 

resolve the '^Yaqui problem." He delivered 17,000 irrigated hectares and 450,000 ha of 

pasture lands to the Yaquis; collectivized 17,400 irrigated ha formerly belonging to the 

Richardsons on the shore of the Rio Yaqui, along with 36,000 ha of pasture land, and 

expropriated 90,500 ha of the Colorado River Land Company in Mexicali, dividing them 

into 44 ejidos (Ramirez 1997:110). Ramirez et al (1997:111) write: 

"In total C^denas delivered 538,000 hectares to nearly 11,500 Sonoran 
ejidatarios, and conceded reserved rights (derechos a salvo) to 6,300 more. The divided 
area surpassed not only the sum of the land distributions registered since the 
administration of Venustiano Carranza, but also surpassed in quality the land divided up 
heretofore. The 26,317 ha of irrigated land given out for immediate possession was a 
case without precedent, representing double the amount delivered under previous 
presidents.'^ 

By 1939-1940, just over 40 percent of irrigated lands in Sonora were in the hands 

of ejidatarios, when ten years earlier only 7 percent had been ejidai land. Forty percent of 

rainfed {temporal) lands were now in ejidai possession, compared with 25 percent a 

decade earlier (op.cit.: 113). 

The transfer of lands from private to ejidai control actually improved land 

productivity, rather than decreased it. Between 1934 and 1937-38, income from sale of 

agricultural products increased every year, until in 1937-38 income actually surpassed 

that of 1929. The value of agricultural production in the state nearly doubled during this 

period. The cause of the increase was higher prices and the policy of extending irrigated 

lands, in which ejidai producers also participated (op.cit.: 113). In 1935, the U.S. began 

to import large quantities of grains, fibers, cattle and minerals from various parts of the 
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world, driving cotton, wheat, tomato, rice and chickpea prices up (op.cit.:! 13). Yaqui 

Valley producers were the principal protagonists of this change, as they had benefited 

from the addition of 15,500 ha of irrigation (added to the 47,000 existing irrigated ha) 

during the C^denas years (Ramirez 1997:113). With their huge volumes of rice and 

wheat, Yaqui Valley farmers produced 40 percent of the total agricultural products in 

Sonora (op.cit: 113). Ejidal producers were responsible for 50 percent of that production 

(op.cit.: 113). 

The Expaasion of Irrigation and the *Green Revolution' 

By the 1940s, the economic domination of western Sonora was decisive. The 

municipalities that served as headquarter cities to the irrigation districts (e.g., Navojoa. 

Etchojoa, Guaymas, Cajeme (later Ciudad Obregon), and Hermosillo) contained one-

third of the population of the state, but housed 75 percent of the industry and produced 90 

percent of the value of the principal agricultural products (wheat, rice and chickpea) 

(Guadarrama 1997b: 149). The new president, Manuel Avila Camacho, put a brake on the 

agrarian policies that had been pursued by Cardenas. He placed on hold the creation of 

new collective ejidos in the north in favor of distributing new land to colonos or to 

private owners (op.cit.: 149). Irrigated land was extended in Sonora, resulting in the 

tripling of the irrigated sur&ce between 1940 and 1955 (op.cit.: 149). More than 75 

percent of the new irrigated lands opened between 1940 and 1950 were privately owned. 

Prcxhicers in the Mayo Valley also benefited from Cardenista expropriations. Between 1937-38,48 
properties were expropriated with a total of nearly 25,000 irrigated ha, 46,638 of pasture, and 20,726 of 
mountainous land. These lands were distributed to 4,257 ejidatarios in 23 ejidos (Guadarrama 1997:134). 
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reversing the trend established by C^denas (op.cit.; 149). Three new irrigation districts 

were formed in Sonora, relying upon pumped groundwater. The Costa de Hermosillo 

district was formed in December of 1952. Land speculation was now rampant, and by 

1956, 280 private buyers owned nearly 75,000 has, or 88 percent of the total irrigated 

surface in the Costa de Hermosillo district (op.cit.: 154). On the other hand. 456 colonos 

controlled 9,120 ha, and 71 ejidatarios controlled 4000 ha. In 1951, a new irrigation 

district was formed in the area of Akar and Caborca, the beginning of the present-day 

Altar-Pitiquito-Caborca irrigation district. Initially, the district was operating only a 

gravity-based system using water from the Rio Asuncion. By 1953. Caborca had 40.000 

groundwater irrigated hectares and was 'nhe most prosperous place in the district" 

(Guadarrama 1997b: 154). The district was not officially created until 1968. New 

irrigation districts were established in both Guaymas and San Luis Rio Colorado in 1955 

(op.cit.: 154). Most of the property in the new districts was owned by colonos or private 

producers. 

Since 1928, the National Irrigation Commission had focused a great share of its 

resources on the development of Sonora, with its aggressive colonization program. By 

1946. the Commission had benefited 144.000 has in the northwest, including 118,000 

has. in Sonora, at a cost of approximately $10.5 million pesos (Guadarrama 1997b:154). 

Between 1947 and 1955, the surface grew to 565,000 ha of which 282,000 were in 

Sonora, at a cost of $950 million pesos. This represented fully one-quarter of the federal 

irrigation budget (Hewitt 1976:149). Most of the funding had been spent in building the 
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three dams in the Yaqui system, as well as the Mocuzari dam (Adolfo Ruiz Cortmez) in 

the Mayo Valley, and the Cuauhtemoc on the Rio Altar (Guadarrama 1997b: 154). 

To this point, the chapter has focused on the development of water and agriculture 

in Sonora, delineating the existence of "two Sonoras," the region east of the Sierra Madre 

Occidental, characterized by small, rural populations engaged in small-scale irrigated or 

rainfed Arming in the river valleys, and the other, western Sonora, characterized by 

irrigated commercial farming. The large-scale commercial agriculture practiced in 

Sonora and other northwestern states from the 1940s on also was differentiated from the 

rainfed, subsistence farming typical of traditional farming in the central and southern 

parts of the country. But even within irrigated agriculture in Sonora, another kind of 

dichotomy began to emerge between the kind of agriculture practiced by private 

producers with large landholdings, and a second kind practiced by ejidatarios on 

communal landholdings. A primary cause of these emerging distinctions within the 

irrigated sector was the "green revolution" program initiated by the Rockefeller 

Foundation at the invitation of the Mexican government. Chapter Three discussed the 

implementation of the 'green revolution' program at a national level, including its goals, 

objectives and achievements, as well as critiques of the progranL Cynthia Hewitt de 

Alcantara argued that the partkular choices and implementation strategies employed in 

the wheat experimentatran program in Sonora created not only regional differentiatk)n 

but sectoral division between land tenancy groups (Hewitt 1976). 

During the "green revolution" years, Sonora occupied an important status as the 

principal locus of the wheat experimentation program carried out by scientist Norman 
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Borlaug. Sonora had many attributes that made it an obvious choice for the wheat 

program. The Yaqui Valley was already one of the most important agricultural regions in 

Mexico in 1935, and its year-round warm climate and water supply allowed two 

experimental seasons each year, in &ll/winter and spring/summer, meaning more rapid 

breeding of wheat. The early colonizing companies had already constructed networks of 

canals to irrigate 44,368 hectares of rice, beans, wheat, com. vegetables and melons. 

Wheat yields averaged from one to one and a half tons per hectare. Borlaug noted that 

modem machinery for wheat was in use only in Sonora, where other parts of the country 

relied upon the antique hand sickle and other manual implements. There were 

longstanding ties between the United States and Sonora. as American producers had long 

been active in Sonora, exporting their melons and vegetables back to the U.S. Large land 

tracts were concentrated in the hands of a small number of private producers, many of 

them Europeans or North Americans, with whom it would be feasible to work 

intensively. Over 28,000 ha of irrigated land was held by 85 private owners in 1935 

(Hewitt 1976:143). Sonoran producers had formed the first agricultural credit union in 

the country in 1933, and by 1949 these had multiplied many times over and had formed a 

National Associatwn of Credit Unions. These credit unions skillfully lobbied for 

agricultural interests, such as increased credit and fixed prices, and thereby creating 

favorable conditions for the wheat program (op.cit.: 148). Hewitt (148) wrote: 
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"These, then, were the men with whom the scientists of the Office of Special 
Studies [Rockefeller Project] began to work in Sonora during the second half of the 
1940s. They were very large &rmers who formed a well defined and self conscious 
landholding elite in one of the most promising frontier areas of Mexico. They were 
relatively well organized, often integrated into the commercial sector of the economy, 
and in close touch with businessmen and farmers in the United States. And, perhaps 
most noteworthy of all, their numbers included some of the most politically powerful 
families in the nation. Between the end of the military phase of the Mexican Revolution 
in 1917 and 1948, five of the eleven governors of Sonora were either presidents of the 
Republic or members of presidents' families." 

The wheat farmers of Sonora were the primary direct beneficiaries of the new 

technological package developed under Borlaug and financed by the Mexican 

government.''* As we see in Table 5.1, northwestern wheat producers increased yields by 

133 percent between 1949 and 1964. far surpassing the yield increases of other regions. 

TABLE 5.1: 
YIELD INCREASES OF CORN AND WHEAT BY REGIONS: 

TO H62-64 (peiwattms) 
Rc£ioa Corn Wheat 
North 29.8 72.1 
Northwest 53.0 133.0 
Central 28.4 105.2 
South Padfic 15.4 25.5 
Gulf 26.4 35.6 

Source: Venezianand Cambie 1969:76 

The extension of irrigation during the 1940s and 1950s greatly advantaged the 

northwest over other regions, as we see in Table 5.2. 

Norman Borlaug is still a revered person in Sonora today. In Ciudad Obregon, the principal agricultural 
road from town is named after him. 
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TABLE 5.2: 
EXPANSION OF IRRIGATION by tke GOVERNMENT, 
BY REGION (1,000 ha.) 

RecioB Before 1946 Total 1947-1960 
Northwest 150.5 463.0 
North 154.2 267.1 
Central 113.4 200.3 
Pacific South 1.4 38.4 
Gulf 0.4 27.4 

Source; Venezian mnd Gamble I969-. 100 

Sonoran wheat &nners also benefited from high fixed wheat prices they 

demanded &om the Mexican government. In 1953-54, the national price of wheat was 

raised from 750 to 830 pesos a ton, and in 1954-55, the price was raised to 913 pesos a 

ton. its highest level ever. The 913 peso price would remain in effect for 10 years, and 

represented a large subsidy since it far exceeded the international price of wheat 

(op.cit: 155). Wheat fanners were assured of selling their crop to the Mexican 

government under contract prior to harvest.'® 

The benefits of the wheat experimentation program did not. however, penetrate so 

extensively into the ejidal sector. The disintegration of the social and administrative 

structure of the collective ejido, inadequate technical assistance, late credit, increasing 

debt, and the need to employ costly inputs all contributed to lower levels of 

competitiveness for the ejidal sector (Hewitt 1976; Venezian et al 1969). In the early 

post-Cardenas years, the ejido was equally or slightly more productive than large private 

properties. However, by the 1961-1965 period, large wheat producers were harvesting 

1.4 tons more than ejidatarios (Hewitt 1976:210). The low productivity and profitability 

of ejidal farming led to high rates of illegal rentii^ of land in the Yaqui Valley. The 
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director of the ejidal bank estimated that 63 percent of ejido land was rented in 1963 

(op.cit.;2l2). Land rent prices were vastly below market sale prices during this period, 

and netted little money for ejidatarios who chose to rent (op.cit.:212). 

By 1970, Mexico had begun to import wheat to supply its burgeoning population. 

Sonora had reached the limits of its irrigation and cropland expansion, and the gains of 

the high-yielding seeds and chemical f^ilizers had been made. The ''green revolution" 

had changed the face of agriculture in Sonora and the rest of the country. Northwest 

Mexico was now a recognized agricultural powerhouse and the irrigation capital of the 

nation. Within Sonora. the western, desert portion of the state predominated over the 

eastern sierra in population, agriculture and industry. Within agriculture, large, private 

commercial farms exceeded communal ejidal farms in terms of both productivity and 

profitability. 

In 1976, a large land expropriation occurred in the Yaqui Valley, breaking up 

private properties and creating new ejidos. Thomas McGuire (1986) has written an 

absorbing account of the intense struggle by both Yaqui Indians and Mexican campesinos 

in the Yaqui Valley for land redistribution in the mid-1970s.On the night of October 

22, 1975 three hundred Mexican campesinos invaded 400 hectares of irrigated land of 

Block 717 in the Rio Yaqui Irrigation District, a few miles from the small pueblo of San 

Ignack) Rio Muerto (McGuire 1986:79). At dawn, Sonora's judicial police arrived to 

Hewitt (1976) argues that high wheat prices and "^contract agriculturei" arrangements hindered effective 
implementation of the new wheat varieties, since producers couid more profitably extend their cultivated 
land rather than farm existing land intensively, under such fovorable price conditions. 

The account presented here draws upon Thomas R. McGuires' 19^ Politics and Ethnicity on the Rio 
Yaqui: Potam Revisited Tucson: University of Arizona Press, an exploration of Yaqui Indian ethnicity, 
power and political engagement in the twentieth century in southern Sonora. 
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arrest three leaders of the squatters' land invasion. By the end of the short confrontation 

between the squatters and the police, Juan de Dios Ter^ a schoolteacher and one of the 

leaders, and five to nine other squatters, were dead, and 13 more squatters were wounded 

(McGuire 1986:81). The different sides didn't s^ee on whose fault the shooting was. but 

locally the killing of the squatters that day is known as "the massacre at San Ignacio Rio 

Muerto" (which translates, ironically, as San Ignacio River of Death). According to 

McGuire, although the Yaqui Indians had previously laid claim to the same lands claimed 

that day by the Mexican campesino squatters, their demands were to be overwhelmed by 

the events set in motion by the massacre. McGuire (81) notes: 

'The survivors vacated Block 717 the same morning. But the battle 
provided no conclusion to the long and violent struggle for land in the Yaqui 
Valley. It proved, rather, to be only the first step in a bitter exercise in politics. 
Over the course of the three years, every domain of power in the state of Sonora, 
in the Partido Revolucionario Institucional (PRI), and in the presidency came to 
be tested. The Yaquis mustered their power too, but were inevitably 
outmaneuvered as the events of San Ignacio quickly took on national and 
international importance....Yaquis realized immediately that their own political 
and economic demands—for more farmland and more economic aid—woukl be 
pushed aside until the pressing, volatile issues at San Ignacio were settled...these 
events involved Mexican campesinos, Mexican latifundistas, and the Mexican 
government." 

Over the course of the struggle over land in southern Sonora, McGuire (96) concludes, 

the Yaquis' willingness to abide by the law rather than engage in land seizures ultimately 

undermined them: **...their demands were easily ignored by a government more directly 

confronted with the explosive portent of landless campesino masses." In mid-November 

1976, there was an unexpected "massive and swifl campesino invasion of thousands of 

hectares of Sonoran and Sinaloan farmland." By the end of his term in late November, 

outgoing president Luis Echeverria "ordered the expropriation of 100,000 hectares 
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around Obregon [in the Yaqui irrigation district] for distribution to 8,000 campesino 

families" (McGuire 1986:99). Private property owners (pequefios propietarios) whose 

land was expropriated spent the days following the expropriations arguing that 

Echeverria had violated the Constitution in bypassing the courts which have the right to 

judge legality of landholdings, and that the president was wrong to think the agrarian law 

limited families to 100 hectares of irrigated land each; rather, they maintained, each 

individual in a family could hold 100 hectares, since doing so was not proscribed by law 

(McGuire 1986:99). The Echeverria administration stood by its decision, despite these 

legal challenges. 

What are the characteristics of ejidal households in Sonora? Probably the best 

data available, in addition to the now rather outdated 1991 Ejidal Census, derives from a 

1990 to 1994 study by deJanvry and his co-authors in which they used baseline data from 

a 1990 national ejido study, and obtained new survey data in 1994, to form a comparison 

of the changes that took place over the early years of the agricultural modernization 

program. Before we move on from the discussion of land tenancy in Sonora. it is usetul 

to review the deJanvry findings, which have a great deal of significance for this study. 

The study surveyed 275 ejidos across Mexico (excluding Chiapas), about 8 percent of 

which were five states in the northwest region: Baja California, Baja California Sur, 

Nayarit, Sinaloa, and Sonora. Irrigation was most prevalent in the northwest region, 

where 66.2 percent of all farms have irrigation. The study reports that distribution of 

access to irrigation is most unequal in the northwest, followed by the center and north 

regrans (deJanvry 1997:32). Agricultural production was the principal income-earning 
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activity of 82 percent of ejidatario men who woric (op cit;42). An additional 7 percent of 

employable men work as agricultural laborers, as did 4.4 percent of women (op cit:42). 

Average years of education among ejido adults is very low at only 4.8 years in 1994 (op 

cit:43). In 1994, approximately 20 percent of all ejido adults had migrated off-ejido to 

work, and an average of 53 percent of those who migrated went to the United States (op 

cit: 49). Ten states located in the center, northwest, and north regions contributed 75 

percent of all U.S. migration in 1994 (op cit: 51). Banrural (the Rural Bank) was the 

main source of credit for ejidatarios, providing 45.8 percent of all ejidal credit, followed 

by commercial banks at about 20 percent, and PRONASOL at 15.5 percent of all credit 

(op cit: 103). Of the total amount of credit that made its way to the ejidal sector, deJanvry 

and his co-authors found that 83 percent was used for current production expenditures. 14 

percent for investment, and 3 percent for other purposes (op cit: 103). All told, only 30.5 

percent of ejido households had access to some kind of credit (op cit: 103). During the 

period studied, access to credit from Banrural decreased by 78 percent for smaller 

ejidatario farmers and by 42 percent for larger &rmers. In 1990, Banrural made as a 

condition of its granting credit that the producer carry state-sponsored crop insurance, but 

by 1994, Banrural changed the policy to require collateral such as vehicles, houses, and 

other capital goods instead of insurance (op cit:l 12). A major finding of the study was 

to show conclusively the high degree of variation within the ejidal sector itself in terms of 

farm size, access to irrigation, use of machinery, access to credit, availability of technical 

assistance, ethnicity, and income and poverty levels. This data, coupled with the 1991 

data in Table 1.3, gives us a good klea of the land assets, household characteristics and 
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for land. 

TABLE 5.3; CHARACTERISTICS OF SONORAN IRRIGATION DISTRICTS 

DISTRICT CREATION 
DATE 

MUNICIPIOS USERS IRRIGATED 
HECTARES 

PRINCIPAL CROPS PRINCIPAL 
IRRIGATION 
TYPE 

Colonias 
Yaquis 
(018) 

October 27, 
1937 

Guaymas, 
Bacum, Cajeme 
(now Cd. 
Obregon) 

2,807 23,000 Sesame, 
safflower, soya, 
wheat, cotton 

Gravity/Rio 
Yaqui 

Rio Yaqui 
(041) 

June 27, 
1951 

Guaymas, 
Bacum, 
Cajeme, 
Et^ojoa 

21,922 220,000 Wheat, sesame, 
tomatoes, melons, 
cotton 

Gravity/Rio 
Yaqui 

Rio Mayo 
(038) 

July II, 
1952 

Etchojoa, 
Navojoa, 
Huatabampo 

11,582 92,000 Wheat, safflower, 
com, sorghum, 
sesame, cotton 

Gravity/Rio 
Mayo 

Costa de 
Hermosill 
o(051) 

December 
18, 1953 

Hermosillo 2,361 144,410 Grapes, citrus, 
wheat, cotton, 
sesame, safflower, 
chickpea 

Groundwater/ 
648 wells 

Rio 
Colorado 
B.C. (014) 

December 
16,1955 

San Luis Rio 
Colorado, 
Sonora (26,647 
ha); Mexicali, 
B.C., (181,318 
ha) 

14.694 207,965 Oilseed, cebada. 
wheat, al&l&, 
asparagus, cotton, 
sorghum, white 
com, sesame 

Gravity/Rio 
ColoTiido 

Guaymas 
(084) 

July 5, 1967 Guaymas, 
Empalme 

2,443 23,928 Wheat, 
vegetables, citrus, 
grapes, oilseeds, 
forage 

Ground\vater 

Altar-
Pitiquito-
Caborca 
(037) 

August 5, 
1968 

Atil, Oquitoa, 
Altar, Caborca, 
Pitiquito, 
Trincheras 

3,000 58,188 Grapes. Groundwater/ 
831 wells 

Source; C.N.A. 1990; 19-143 

In other parts of Sonora, during the l9S0s and 1960s, irrigation districts beyond 

the Yaqui and Mayo began to thrive (see Table 5.3). The first irrigation district officially 

designated in Sonora was Colonias Yaquis (018), whose creation dates to October 27, 

1937. This is the irrigation district of the eight Yaqui Indian pueblos along the Yaqui 

River, including all or portions of the municipalities of Guaymas, Bacum and Cajeme 
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(now Ciudad Obregdn) (C.N.A. 1990:97). Four new irrigation districts were officially 

created in Sonora in the early 19S0s: the Rio Yaqui district (041); the Rio Mayo district 

(038); the Costa de Hermosillo district (051); and the San Luis Rio Colorado district 

(014) in Baja California and Sonora. The Rio Colorado district has a total of207,965 ha, 

only 26,247 of which are located within Sonora. and the 181,318 remaining hectares are 

in Baja California (C.N. A. 1990: 19-143). Hermosillo and Altar-Pitiquito-Caborca 

drilled hundreds of wells and became large cotton and later grape-producing regions. 

Aaron Zazueta's 1984 study of the modernization of agriculture in Caborca 

provides extensive insight into the settlement and productive history of the Caborca 

district. Since the late nineteenth century, the Caborcan economy has been centered on 

agriculture and cattle raising, with irrigation coming from springs that were utilized for 

irrigation (Zazueta 1984:82). Before 1950, the region's dominant crop was wheat, 

controlled by the owners of an old hacienda, whose lands were expropriated in the 1920s 

and 1930s and redistributed as ejidal land in plots of 5 to 20 hectares (op cit:82-3). 

Outside of the irrigated land, in the desert landscape near the coast, the principal activity 

was cattle ranching. 

In 1948, the train from Benjamin Hill (Sonora) to Mexicali passed through 

Caborca for the first time (op. cit:84), thus creating an important transportation link^e to 

other parts of the Republic and to the U.S. border. But what Zazueta terms the "single 

most important catalyst for change" was the designation of the District of Altar as an 

"Agricultural Colonization District" by presidential accord (op cit; 84), opening nearly 2 
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million hectares in the municipalities of Caborca, Altar and Pitiquito to colonization. 

Zazueta writes: 

'^The agreement stipulated that hydraulic studies conducted previously in the 
region reconmiended that 60,000 hectares could be opened to agriculture either through 
deep well irrigation, or through the control of the water originated in the torrential 
summer rainfall It recommended that land be distributed in plots of200 hectares each, 
for according to the...National Commission of Colonization, that was the number of 
hectares which a 10 inch [well] discharge could irrigate (op cit:84). 

Once the colonization district was declared, the Colonization Commission 

promoted its development as an agricultural region by advertising the availability of land 

and production credit. From 1950 to 1953, a "great influx" of prospective farmers came 

to assess their prospects in Caborca, many of them coming from the Mexicali Valley, 

which was a cotton boom region that had prospered as the result of its own colonization 

program (op cit:85). The Colonization Commission did not uniformly observe the 200 

hectare recommendation in making land allocations, as we leam from Zazueta; 

"From the start, the Commission's policies for distribution of land to private 
farmers and to peasants differed. Private farmers were granted land under the title of 
pequena propiedad (small holdings) generally in plots of200 hectares each; while 
peasants were encouraged to organize into colonias agrarias...axid were granted 50 
hectares of land per member. Under the law, both forms of land tenure were private and 
immune to expropriation for agrarian purposes" (op cit;86-7). 

All totaled, the number of agrarian colonies, whose members are known as colonos, 

established in the region was 230 (op cit:90). By August of 1952, 160 deep wells were 

operating in the region, 60 percent of which were financed by the government, and the 

state had a plan to extend credit to producers to drill and equip 100 more wells 

(op.cit.:89). Zazueta recounts the difficult and trying times experienced by colonists new 

to the desert environment; 
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"'Another source of problems encountered by the farmers in preparing their land 
for cultivation during the early 19S0s was the lack of prompt and sufficient financial 
resources to meet the problems posed by the desert. The harshness of the desert was 
greatly underestimated by both the planning commission and the farmers. [They]...based 
their facts on the experience of the colonization of the President Miguel Aleman district, 
which was established in 1948 in the Costa de Hermosillo. They decided that one well 
with a 10 inch water pipe coukl irrigate 200 hectares. The calculatk)ns proved to be 
mistaken. Higher evaporation rates coupled with extremely high levels of infiltration, 
caused by the sandy soils, reduced the potential for irrigation to as low as 50 hectares per 
well in the coastal valleys of ...Caborca. Hot sand storms during the months of March 
and April often destroyed cotton seedlings, requiring the replanting of the cotton fields. 
Sand also caused a malfiinction of the internal combustion engines used to extract water. 
These problems were greatly exacerbated by the lack of a regional road system, which 
made difficult the communication between the town of Caborca and the agriculttiral 
fields (some as far as 100 km from Caborca). By the time...bans were approved, cotton 
plants were often lost (op cit:91-92)." 

With all these unanticipated problems, the colonization of Caborca got off to a 

fairly slow start. Zazueta states that by 1952 the 160 wells were only irrigating 5,920 

hectares, or only 32 hectares on average, demonstrating that "the government credit and 

well drilling programs did not result in a rapid expansion of irrigated lands in the region" 

(op cit;92). However, the well drilling program drew the attention of transnational 

corporations and private banks, resulting in a '^rapid expansion of local agriculture from 

1953 to 1956" (op cit:92). In 1952, the Ministry for Water Resources (SRH, the 

Secretaria de Recitrsos Hidrdulicos) built the Cuauhtemoc Dam, 70 km northeast of 

Caborca. The water from the dam irrigated 1,000 to 2,000 hectares of land each year, 

most of it belonging to small farmers in Tubutama, AtiL, Oquitoa and Ahar (op cit:l21). 

The rest of the 1950s were marked by the presence of large commercial firms, 

such as Anderson Clayton Co, the largest cotton marketing firm in Mexico, which 

provided financing and credit to k)cal cotton producers, as well as high quality seeds and 

fertilizers (since cotton was new to the region, no insectkrides were needed at the time to 
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control pests) (op cit:92-3). Since the water tables were "virtually untapped," the cost of 

water extraction remained low, and the hot, dry desert summers proved to be the perfect 

conditions for "high yields of good quality cotton" (op cit:93). Cotton croplands 

increased by 225 percent between 1953 (8,090 ha) and 1956 (26,371), and yields doubled 

from 1.5 to 3 bales (op cit:93), and the price of cotton on the world markets was at its 

highest point. 

Based on their success, many farmers over-extended the amount of credit they 

borrowed, based on a projected cultivated area which outstripped their technical 

capacities to actually plant and harvest (op cit;97). Persistent frost in October 1956 

extensively damaged the local cotton crop, and the international price for cotton had 

fallen. Many local producers were unable to pay their full debts at the end of the year, 

and by the following year, many private companies that had financed cotton production 

began to pull back and only support their "best" producers (op cit:97). By 1959, 

Anderson Clayton cut back its local operations and reduced its credit by nearly six-fold, 

and many companies and banks were suing the indebted producers (op cit:l(X)). 

By 1955, a slight drop in the water tables had already been detected (op cit:104). 

By 1956, over 50 percent of the land in cotton was in the hands of less than 10 percent of 

local producers, with holdings in excess of the allowed 200 hectares (op cit; 106). Land 

was increasingly being concentrated in the hands of few producers. In 1959, there were 

447 wells drilled, but only 277 were in operation; the rest were abandoned or lacked 

pumping equipment (op cit:108). By the same year (1959), over half of the agricultural 

fields of the region were out of productk>n (op cit: 108). 



284 

From I960 until 1966, cotton continued to be the dominant regional crop, but 

wheat made a significant comeback due to 1) scarce credit for cotton production; and 2) 

state guaranteed prices and production credits for wheat (op cit: 112-3). Wheat was an 

important second crop for local producers because wheat income insured farmers against 

low cotton prices and cotton crop failures (op cit:l 12). The diversification into two crops 

a year meant that local producers could liquidate twice yearly and pay off some debt, 

thereby reducing the interest that would otherwise accumulate (with only one payment 

per year) (op cit:l 14). However, when the state scaled back its wheat support in 1965 

and 1966. most farmers reduced their area in wheat, and shifted back into cotton (op. 

cit:l 13). New cotton marketing firms entered the region and began offering production 

credits, allowing farmers to expand their cotton production (op cit; 113). Zazueta writes; 

during the late 1960s, there was a shift back to cotton monoculture. This came 
at a time when lower water tables prevented adequate irrigation of the fields, a situation 
which resulted in the spread of plagues and increased cotton losses. Coupled with the 
fluctuation of the price of cotton on the world market, this made for heavy indebtedness 
by late 1969. ...With the persistence of plagues in the region, increasing indebtedness 
resulted after each agricultural cycle from 1970 to 1972" (op cit; 113). 

In 1973, the state established a set of new programs to assist local producers with 

regaining a sound financial standing, improving their irrigation capacity, and seeking to 

diversify crop production. The state also intervened between 1974 and 1976 to distribute 

land to ejidos. In a program called Reacdmodos Ejidales (Ejidal Reaccommodation), a 

total of7,395 hectares of irrigated land was distributed to 1,417 local ejidatarios and farm 

workers (op cit: 193). This was done during two different perk)ds of land distribution, 

one from May 1974 to March 1975, and the other during April 1976 (op cit: 188). This 

program was geared to benefit members of k>cal ejidos who had land parcels with no 
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access to water, and to place them on established agricultural fields (op cit: 188), The 

Caborca land distribution took place during the same period when landless campesinos 

(and Yaquis) in the southern Sonoran Rio Yaqui district were battling politically and 

staging land invasions with the goal of land redistribution. In Caborca, with the 

encouragement of President Luis Echeverrta's announced commitment to improving 

peasant conditions, the ejidatarios formed a group called the Comite Gestor de Agua. In 

September of 1972, they sent a delegation to talk to the president in Mexico City, and 

they actually did receive an interview with him, in which, Zazueta writes, 'ihey explained 

how their living conditions in Caborca had deteriorated since the late 1960s [since the fall 

of the cotton industry, they were left without a source of income and with worthless, non-

irrigated land]. They also asked for permits and credits to drill wells (op cit: 185). The 

threat of a potential expropriation of land activated a group of "heavily indebted" large 

farmers who ofl^ed to exchange part of their lands with the state in return for 

cancellatk)n of their back debt (op cit:185). The original small group was later joined by 

the larger fanners in the region (op cit: 188). 

The land distributk)n in Caborca was distinguished by this feature, then, that the 

large farmers in the area had a significant role in determining how the distribution would 

be carried out, and in particular, in ensuring that it was done via debt cancellation and not 

expropriation, as was normally done (op cit: 188). In most cases, the ejidatarios who 

received the land also had to assume the overdue debt or inherit responsibility for credits 

for land improvements (which in many cases had never been niade)(op cit: 190). Zazueta 

points out that the large &rmers benefited the most from the Reaccommodation Program: 
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'*They sold only part of their land and the high price they received allowed them 
to cover their debts and still have capital resources left to improve their remaining fields. 
One of the large &nners who participated...mentioned that he offered to sell part of his 
land to the state because he had accimiulated debts of over 5 million pesos. He sold 
1,200 hectares and 9 wells for 7 million pesos, which allowed him to pay his debts in fiill 
and still have 2 million pesos left to recapitalize the rest of his land... Another farmer 
said...he got a higher price for his land than he could have obtained on the market, for at 
that time nobody wanted to invest in Caborca due to the crop &ilures and Echeverria's 
agrarian policies" (op cit: 192). 

Other farmers in the Caborca district did have their lands expropriated. Middle-

sized farmers who cultivated 400 hectares or less were forced (by the lender, BANOSA) 

during the Reaccommodation Program to surrender their lands. These medium-sized 

farmers were left landless by the end of 1976. 

As part of the second phase of the Reaccommodation Program (in April-May 

1976), ejidatarios assumed 95 million pesos in debt, of which IS million went to large 

farmers (op cit: 193). 

In order to restore local produaion to a sound financial standing, the Agricultural 

Bank (Bangricola) renegotiated huge sums of debt between 1973 and 1974. totalling 130 

million pesos, of which 50 million was deemed "unredeemable" (op cit; 165). From 

mid-1973 to late 1976, the state also invested in improving the region's irrigation 

capacity by electrifying the extraction of water, deepening wells, drilling new wells, and 

replacing pumping equipment (op cit: 166). 

One other objective of the strategy in the region in the early 1970s was crop 

diversification, which was pursued through two initiatives, one, a cattle-rearing program 

which failed miserably; and a grape producing program which had phenomenal success. 

Zazueta writes that grapes had been cultivated in the region before the colonization 
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district of Altar was created in 1949, but were not produced commercially until 1966 (op 

cit:170). That was the year that BANOSA gave credit to a farmer to establish 11 hectares 

of vineyard. Subsequently, from 1%7 to 1972, BANOSA extended credit to 16 other 

farmers to establish 944 hectares of grapes (op cit; 170). BANOSA offered the potential 

grape producers, most of whom carried overdue debt, very attractive terms including high 

credit quotas and a three-year grace period while the crop was becoming established (op 

cit 171). Ironically, in light of the crop's future success, the original grape growers in the 

region engaged in grape production unwillingly: 

"Most of the farmers, who in 1967 and 1968 accepted the offer of BANOSA to 
cultivate grapes, did so because they perceived it as a lesser of two evils; to cultivate 
grapes or to lose their agricultural fields. The &rmers were reluctant to engage in grape 
production because they had no experience with the growing and marketing of the crop. 
Their reluctance dissipated when, between 1969 and 1972, they did much better than 
other farmers in the region. In addition, during these 3 years BANOSA gave its clients 
large loans to form Viticultores de Caborca, S.A. (Vintners of Caborca), to install 
equipment to process raisins, and to cool grapes to be shipped to fresh produce markets" 
(op cit: 171). 

Grape production became so successful in the Caborca region that the area in 

grapes increased by 187 percent over the four-year period between 1972 (1,994 ha) to the 

end of 1976 (5,731 ha) (op cit: 172). Caborca producers received "enormous resources" 

from the state totalling 550 million pesos between 1973 and 1976, including the 

absorption of losses, the rewriting of overdue credits, the credit devoted to reconditioning 

agricultural fields, and the credit to establish vineyards (op cit: 172). The amount of state 

investment was so high, in &ct, that it was equal to double the value of the agricultural 

fields it benefitted (op cit: 173). By the end of 1976, local producers were reliant upon 

state asistance, not only for the recapitalization investments the state had made, but also. 
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for 79 percent of the financial resources required to meet yearly production costs, 

obtained through Banrural (the Rural Bank) and FIRA (the Agricultural Trust) (op 

cit:174). 

By the late 1970's, fruit production had become one focal point of national 

agricultural policy. Zazueta reports that although only one million hectares nationwide 

were planted in fruit, the sector accounted for 20 percent of the value of agricultural 

production (op cit;215). With its success in growing grapes, Caborca became a 

beneflciary of the state's interest in supporting fruit production, and during the late 

1970s and early 1980s, a number of fruit-related agroindustries. such as grape, olive, 

raisiiu and peach processing plants were constructed in Caborca (op cit:250). The 

amount of area in grapes more than doubled from 6,809 hectares in 1977 to 13.945 ha in 

1979, and then increased to 16,521 ha by 1981 (op cit:247-8). The state also supported 

the expansion of other fruits, including olives, nuts, peaches and citrus, so that by 1981, 

one third of the region's surface area was planted in fruit (op cit;248). In 1979. a third 

phase of Ejidal Reaccommodatk)n was undertaken, based on the purchase of agricultural 

fields from private fanners, benefiting 1,876 landless campesinos with 6,627 irrigated 

hectares (op cit:279). 

Zazueta asserts that, by 1981, Caborca had become the "^ost important grape 

producing region in the nation" (op cit;294). By the early 1980s, the state of Sonora had 

overtaken Aguascalientes as the principal industrial grape producing state in the nation. 

In 1976, all three of the largest brandy manufacturing firms (Domecq, El Vergel, and 

Osborne) had constructed distilleries in Caborca. Caborca had a virtual monopoly on the 
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production of raisins, with 95 percent of the national production (op cit:298-200;306). 

Caborca is well adapted for raisin production that requires the drying of grapes, with its 

very hot, dry sununers in the coastal valleys (op cit:299). Both Caborca and the Costa de 

Hertnosillo district were significant table grape producers (op cit:298). The Costa de 

Hermosillo had advantages over Caborca in that the varieties planted in Hermosillo and 

the climate allowed for an earlier crop and lower production costs than in Caborca (op 

cit:298). In order for Caborca producers to access U.S. markets during a short window 

when California grapes were not yet market-ready, a special treatment had to be applied 

to the grape crop in order to accelerate production by one to two weeks, thereby 

increasing production, input and labor costs (op cit:297). 

By the early 1980$, Caborca had been transformed, largely through explicit state 

policies and financing, from a wheat-and-cotton region into a fruit-producing district, 

with a highly developed agroindustrial base. Ejidatarios and some local producers had 

benefited from state decisions to redistribute irrigated land to ejidos. although the 

ejidatarios frequently began their new productive venture burdened by substantial 

inherited debt. Although Caborca had developed a profile as a significant grape region, 

the district's producers were stymied by their lack of control over produce prices in the 

national marketplace (for raisins and industrial grapes) and in the international 

marketplace (for table grapes). In 1983, Herb Lee and Warren Brock, producers from 

Mexican, began to cultivate asparagus in Caborca (Personal interview. Dole Foods 

official, Caborca, January 17,2002). Caborca's state-sponsored movement into grapes, 

away from the lower water-using wheat and cotton, signaled the beginning of a 
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movement toward higher water consumption that was continued in the 1980s and 1990s 

with the expansion of asparagus. Although the government was aware of potential 

overdraft of the aquifer as early as the mid-1950s, market demands and state sponsorship 

encouraged Caborca producers to begin cultivation of higher value, export-oriented 

crops. 

Sononiii Agricultural Production Today 

Today Sonora has the highest concentration of irrigated area (15.39 percent) in 

the nation. Not surprisingly, given its history, Sonora has a high concentration of private 

land compared with the national average. 

Nearly 57 percent of Sonoran farms are irrigated, and an additional 17.7 percent 

is mixed irrigated and rainfed land. Only 25.8 percent of Sonoran farms have rainfed-

only land (SAGAR 1997). Figure 5.9 shows the distribution of irrigation by municipality 

in Sonora today. Figure 5.10 shows the percentage of irrigated surfk;e in Sonoran ejidos 

by municipality. The maps clearly show the concentration of irrigated agriculture in the 

western half of the state, as well as underscoring the higher resource base (i.e.. irrigation 

water) that ejidatarios in the western half of the state control. 

Sonora's contribution to national total GDP grew slightly from 2.61 in 1993 to 

2.77 in 1998 (INEGI 2000:Tablel). As we see in Figure 5.11, the contribution of 

Mexico's agricultural and fisheries sector to total national gross domestic product is 6.0 

percent. Within agriculture and fisheries, Sonora's contribution to Mexico's total 

agricultural GDP is 5.6 percent, gaining Sonora a place in the top five agricultural 

producing states, albeit at a modest level (Figure 1). One might be tempted to argue that. 
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FIGURE 5.11: MEXICO. GROSS DOMESTIC PRODUCT. 1998 
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FIGURE 5.12: SONORA'S GDP, 1998 
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at 5.6 percent, agricutture is not much of a powerhouse performer in terms of Mexico's 

economy. Agriculture is of greater proportional importance within the state of Sonora, 

accounting for 12 percent of total state GDP (see Figure 5.12). However, the overall 

contribution of agricultural GDP to total GDP is not reflective of Sonora's extreme 

importance within particular crops not just for the state but also for the nation. As of 

1995, Sonora was the second-largest producer of pork and the fifth-largest producer of 

beef in Mexico (SAGAR 1995). It is the second-largest producer of wheat in the nation, 

producing 29.3 percent of the nation's total. According to the United States Department 

of Agriculture, Sonora has averaged about 237,000 hectares planted to wheat between 

1991 and 2001, with a yield of 5.36 tons per hectare, ranking it as one of "the very best 

yields in the country" (USDA 2001c). Over 95 percent of the area in wheat is irrigated 

(USDA 2001c). 

When water supplies are low, wheat fields are left fallow in spring/summer. Most 

of Sonora's wheat is marketed domestically within Mexico, and therefore it may play a 

significant role in maintaining the country's food security. 

It is interesting to observe the complex relationship between irrigated area and 

relative contribution to Mexico's agricultural productivity. As we know, irrigation has 

many functions depending upon the geography and climate of a given region, including 

supplementing rainfall in areas of moderate and high annual precipitation, thereby 

enhancing the reliability of water supply and lowering production risks; increasing the 

volume of per-hectare production; increasing the number of growing seasons; and/or 

enabling the productmn of higher-value crops than would be feasible under purely rainfed 
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conditions. Figure 5.13 shows the complex relationship between levels of irrigation 

(Figure 1.11) and agricultural productivity (Figure 1.10) in states with the highest 

amounts of irrigated land (the seven states on the left-hand side of the chart) and the 

states with the lowest amounts of irrigated land (the eight states on the right-hand side of 

the chart, including the state of Mexico). Although Sonora ranks first in irrigated area, it 

ranks fifth in agricultural productivity. Sinaloa's profile is somewhat similar, ranking 

second in irrigated area, and fourth in agricultural productivity. Jalisco ranks seventh in 

irrigated area, yet is in first place in agricultural productivity, and its neighbor state, 

Michoacan. has a similar profile. Tamaulipas ranks third in irrigated area, yet ranks only 

in the middle in terms of relative agricultural contributions by state. On the right side of 

the chart, beginning with the state of Mexico, are the eight states that rank lowest in 

irrigated area, and as should be expected they are generally low-level contributors to 

agricultural GDP, with the state of Mexico and Chiapas both being exceptions to the rule, 

with productivity equal to or greater than some of the highly-irrigated states, such as 

Tamaulipas and Guanajuato. What, then, can we say definitively about the relationship 

between irrigation and agricultural productivity? Clearly, there are many significant 

factors that enter into productivity, including land parcel size, capitalization of inputs, 

and appropriate technology, as well as availability of irrigation which creates a reliable 

and highly-directed water source that enables production of higher-value crops. The 

states on the right end of the scale are states with high numbers of ejidatario producers on 

small parcels, and with k)w levels of capital, inputs and lacking irrigation water that 

woukl enable conversk>n to higher value crops. The states on the left side of the chart, the 
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FIGURE 5.13: RELATIONSHIP BETWEEN IRRIGATION AND GDP 
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higher-producing states, are also those with larger land parcels, higher levels of resources 

and inputs, as well as high levels of irrigated area. Even with those 'packages" of land, 

capital, and inputs, without irrigation, many of the states on the left side of the chart, such 

as Sonora, Chihuahua and parts of Sinaloa and Tamaulipas, would be likely to become 

very minor contributors to agricultural GDP, while those in regions of higher natural 

rainfall, such as Guanajuato, Michoac^ and Jalisco would most likely be unable to 

produce the volume of higher-value export crops now grown in those states. 

Crop Production in Soaora 

The volume of Sonoran production has tripled over the last forty years, from a 

total of 1.2 million tons of product in I960 to 3.9 million tons in 1999 (Figure 5.14). 

although the total area of land under cultivation only increased by 10 percent over this 

period. The mix of crops has changed dramatically over the same period, given changes 

in guaranteed prices, marketing arrangements, and natural conditions such as hurricanes 

and drought that have affected production. In the 1960s and early 1970s, as its irrigation 

districts were officially organized, Sonora continued to be primarily a wheat-and-cotton 

producing state. As shown in Figures 5.15 and 5.16. in 1970 wheat represented 38 

percent of the area in crops, decreasing to 35 percent of the cultivated area by 1999, and 

cotton represented 22 percent of the cultivated surface. As we see in Figures 5.17 and 

5.18, by 1999, the Valley had diversified production, since the volume of wheat 

represented both a lower percentage of cultivated area, filing from 38 to 35 percent and 

a lower percentage of total volume of crops produced, filing to 31 percent. Between 

1970 and 1999, the area in cotton declined from 22 percent to 7 percent, and the volume 
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FIGURE 5.14: VOLUME OF PRINCIPAL CROPS. SONORA, 1970-1999 
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FIGURE 5.15: AREA IN PRINCIPAL CROPS. SONORA 1970 
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FIGURE 5.16: AREA IN PRINCIPAL CROPS. SONORA, 1999 
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FIGURE 5.17: VOLUME OF PRINCIPAL CROPS. SONORA, 1970 

VOLUME OF PRINCIPAL CROPS. SONORA, 1970 
(Parcwit of Total) 

Sorghum 

Cotton 
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of cotton declined by 64 percent, falling to only 3 percent of total volume in 1999, and 

vegetable and forage crop production increased. In the 1970s, several irrigation districts 

(particularly the groundwater pumping districts Guaymas, Hermosillo, and Caborca) 

began to move into higher-value and more water consumptive fruits and vegetables, such 

as grapes, citrus, and tomatoes. Grape was introduced on 1,981 hectares in the 1971-72 

cycle, with 22,330 tons produced its first year in Sonora, and by 1999, grape represented 

10 percent of the total volume of state crops, at 374 thousand tons. In 1999, vegetables 

{hortalizas) represented 22 percent of total volume and citrus S percent, although neither 

of these were considered among the state's principal crops in 1970. 

Given Sonora's highly variable interannual rainfall and the prolonged drought of 

the mid-to-iate 1990s, Sonora's production has undergone many shifts in response to the 

shortage of water. The USDA reports that "Sunflowerseed, a tiny portion of Mexico's 

oilseed production, has gained prominence in direct proportion to the scarcity of water. 

Sunflowers, which require less water than wheat, is now considered second only to wheat 

in importance for the Yaqui Valley (USDA 2001c). 

The USDA's FAS states that cotton area in Mexico "declined through most of the 

1990s and current conditions indicate there will be no major reversal of that trend this 

year [2000]," nor was any increase anticipated for 2001 (USDA 2001c). The primary 

reason given for the decrease in cotton production was probable water shortages in 

important cotton areas. Other Actors in the cotton decline according to the FAS report 

were the low world market prices for cotton and 'producer dissatisfaction with the cotton 

policies" of the Mexican government (USDA 2001c). Baja California, Chihuahua and 
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Sonora typically have led Mexico in the area planted to summer cotton, with over 95 

percent of that area under irrigation in 1995 tol998 (USDA FAS Mexico Cotton Area, 

2001). Most cotton planting begins in March-April and harvested by July-August, and 

growers rely upon wells and reservoirs for their irrigation water. The USDA points out 

that the decline in tropical storms in the late 1990s, storms which normally fill northern 

states' reservoirs, meant that reservoir levels dropped dramatically and cotton area 

declined. Although there was "timely rainfall" in autiunn 2000. it was insufficient to 

substantially improve reservoir levels, and therefore producers ''entered the 2001 planting 

season with little surface soil moisture,"meaning that irrigation was needed to supply all 

the moisture "necessary for seed germination and plant emergence" (USDA 200Id ) 

summer cotton article). Cotton production in Sonora has varied greatly over the years, 

with the state's contribution to the national cotton total rising above 30 percent in some 

years and falling below 20 percent in other years, with the amoimt planted dependent 

upon water supply. The report comments that "Cotton used to be much in evidence 

around the Yaqui Valley, but low international prices and limited water have reduced 

area [in cotton]." Cotton usually gets a total of five water releases over a season, with its 

first release just prior to or just after planting, depending upon soil moisture conditions. 

According to the USDA, "growers claim that the cottonseed is the most valuable part of 

the harvest, as it is sold to buyers in the United States." The report comments that cotton 

fields in the Yaqui Valley generally lie fallow the rest of the year. Other crops of 

significance in Sonora are alfalfa, oranges, tomatoes, beans, onions, and chill pepper 

(USDA 2001c). 
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Sonora's top five export crops are; asparagus, table grapes, cantaloupe, 

watermelon, and honeydew melon (Star 3/25/01). Figure 5.19 shows the volume of 

different crops exported in 1999. The principal grape regions are the groundwater 

pumping districts in the Costa de Hermosillo, Guaymas and Altar-Pitiquito-Caborca. 

Caborca and San Luis Rio Colorado are the source of the asparagus produced in the state, 

nearly all of which is exported to the United States and Japaiu With its export focus, fruit 

and vegetable production has created a hefty mini-economy in Sonora, and to an even 

greater extent, in Sinaloa. Sonora also benefits from being the principal port of export for 

Sinaloan and Sonoran products. Figtire 5.20 shows the produce exported by port in 2000 

to the United States, and Figure 5.21 shows the value of the exported produce and its 

regional distribution. Currently, nearly 50 percent of produce exported from Sinaloa and 

Sonora passes through the Nogales port of entry. The regional effects of the Sonora and 

The Arizona Daily Star (3/2S/01) reported that Mexico in 2001 will supply the United States with five 
times more cucumbers and nearly four times more eggplant than Florida than in 2000. (n 2000.it states, 
more than half the cucumbers, squash, eggplant, peppers and Roma and cherry tomatoes sent to market in 
the U.S. came from Mexico. According to the Star, Mexico has outpaced Florida at the main supplier of 
winter vegetables in the U.S. due to Mexican growers' use of the "latest technology, fewer pesticides and 
better sanitation." The article, written by Jeannine Relly, notes that Rorida also has suffer^ from bad 
weather conditions including freezing temperatures and prolonged droughts that have destroyed crops and 
businesses. 
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FIGURE 5.19: EXPORT CROPS. SONORA 
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FIGURE 5.20: PRODUCE IMPORTED TO U.S.. BY PORT 
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FIGURE 5.21: VALUE OF IMPORTED PRODUCE TO U.S. 

Value of Imported Produce to U.S., by Port-of-Entiy, 
2000 

21% 

25% 

50% 

• Nogales 
• San Diego 
• South Texas 
B El Paso 

Source: Arizona Daily Star, J. Rally, March 25.2001 



306 

Sinaloa'^ "produce powerhouse" are also significant across the border in Arizona, where 

there are 3,200 jobs in the produce sector, with US$550 million spent on sales, and 

193,560 trucks through the ports of entry (Relly, Arizona Daily Star 3/25/01). Although 

Nogales, Arizona has been the dominant point of entry to the United States, with over 

900 truck crossings each day and 60 produce warehouses, the Arizona Daily Star reported 

that much of Sinakia's business is moving farther east to three Texas points of entry 

where muhiple-lane truck crossings make entry faster and easier, and the location is 

ck)ser to the East Coast (Relly 2001). Therefore, the regional benefits of Sonora-Sinaloa 

corridor fruit and vegetable production are increasingly experienced throughout the U.S.

Mexico border region, with a present tendency toward moving eastward. The importance 

of the sector for both sides of the border is anticipated to increase with the Bush 

administration's decision to allow Mexican trucks to cross into the United States, beyond 

the narrow border region. 

Agriculture is a significant employment sector for the rural population, not only 

within the state but for migrant workers from southern and central Mexico who work in 

Sinaloa and Sonora during the harvest seasons. Sonoran fruit and vegetable exports alone 

account for 18,157 agriculture jobs, with the industry valued at $263.32 million US, and 

Sinaloa exports account for 220,000 jobs, with an industry value of $600 million (Relly 

2001). 

" In fruits and vegetables, Sinaloa is an even more significant producer than Sonora. Smaloa's top five 
export crops to the United States are: tomato, peppers, eggplant, cucumber and squash (Relly, Arizona 
Daily Star 3/25/01). 
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Given these characteristics, it is clear that Sonoran agriculture is a very significant 

contributor to Mexico's domestic food production, particularly within the wheat and 

oilseeds sector domestically, as well as within livestock production. Moreover, Sonora's 

fruit and vegetable sector is an extremely important contributor to rural employment and 

to agricultural GDP and exports. 

IV. Conclusion 

Historically Sonora was a privileged agricultural region. In the pre-Spanish 

Conquest period, Sonoran tribes already practiced canal im'gation and based their 

livelihoods on agriculture. In the late 1880s, the federal government made Sonora a 

centerpiece of its agricultural program, through granting concessions to develop irrigation 

to Conant and later the Richardson Company. From 1940 through I960, the federal 

government poured a disproportionate level of scarce irrigation funds into building major 

waterworks and dams to benefit Sonoran producers. Sonora was also the locus of the 

joint endeavor between the Mexican government and the Rockefeller Foundation to 

increase grain yields and enhance domestk; food security. The wheat program coupled 

with the government's irrigation investment program transformed the landscape of 

Mexican agriculture. Sonora benefits from a major port at Guaymas as well as a paved 

highway linking major Sonoran cities to markets in the United States. Sonora emerged in 

the 1960s and 1970s with a highly technified infrastructure and a professionalized class 

of producers specialized in the production of wheat and cotton. By the mid 1970's, many 

producers began to grow higher value crops, including forage crops and fruits and 
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vegetables for the export market. Cotton production fell dramatically as international 

prices for cotton were depressed, and wheat production remains today Sonora's hallmark 

crop. During the 1980s and 1990s, Sonoran producers worked to diversify crop 

production, especially in districts beyond the Rio Yaqui/Rio Mayo region, and to 

integrate themselves more into export production and to become more diversified and 

competitive, while struggling to survive with k)wer levels of government subsidies and 

assistance. 

Given its ample agricultural development, Sonora clearly emerges as part of the 

leading region of Mexican agriculture. Sonoran producers are among the most highly 

sophisticated and able farmers in the nation. The state borders Mexico's largest export 

partner, the United States, and has established advanced trade and communication 

networks. Throughout the1900s, Mexico crafted agricultural modernization programs 

that explicitly favored the northwest region, and especially Sonora. How well have 

Sonoran producers &red under the agricultural modernization program introduced in the 

1990s? That is the question that will be addressed in Chapters Six, Seven and Eight. 
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CHAPTER SK: 
THE POLITICAL ECOLOGY OF A MODERN IRRIGATION SYSTEM: 
ALTAR-PITIQUITO-CABORCA AND RIO YAQUI 

This study of two Sonoran irrigation communities constructs a political ecology 

of two large, modem irrigation districts in Sonora, operating under very different sets of 

opportimities and constraints than one another. These districts are highly-technified and 

professionalized and are competing in the international wheat and produce marketplace. 

The focus of my study is on the impacts on local farmers in these two modernized 

irrigation districts of structural changes imposed at a national level —and proximately 

affected by global mfluences— and on their responses to those changes. The study is a 

political ecology of these modem irrigation districts in sLx key senses: first, that the 

essential driving concern of the study is to understand the relationship among water 

policy, development, and the impacts of policy changes on small campesino producers; 

second, that the study attempts to create a multi-scaled and multi-dimensional 

understanding of the very complex processes that are simultaneously occurring (at 

global-natk>nal-regional-local-district scales); third, that the study has the goal of 

representing a close understanding not only of the structures involved in Mexico's new 

agricultural water policy, but of how local level agents—i.e., producers—are being 

impacted by the raft of changes, and especially, how they are responding to the changes, 

thereby "giving voice" to small campesino producers whose voices are frequently 

ignored in development studies; fifth, the study hopes to shed light on the debate about 

what happens to the Mexican state in the neoliberal era of retrenchmem; and finally, the 
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study intends to illuminate the existence of this "other" class of ejidal producers, who are 

not subsistence producers but also are not private, capitalist &rmers. In summary, then, 

this study is a political ecology of the two districts in terms of its essential concerns with 

the relationship among environment (water and agriculture), development and poverty; 

its focus on a multi-scaled analysis; its concerns with both structures and agents; its 

concerns with placing ejidal producers in irrigation districts at the center rather than the 

periphery of the analysis; its focus on the evolving role of the state; and its attempts to 

develop a clearer definition and understanding of this '^hird" class of producer. 

Sonora has been the location of numerous agricuhural studies since the 19S0s and 

1960s, including Hewitt de Alcantara's (1973) analysis of the wheat program of the green 

revolution; Doolittle's (1990) landmark archaeological studies of the prehistoric 

development of Sonora ; Sanderson's (1986) insightful work on agriculture and land use 

change in Sonora; Zazueta's (1984) study of the development of agriculture in Caborca; 

McGuire's (1986) study of Yaqui Indians struggle for land and resources during the 

1970s; and Nay lor and Matson's (1998) study on fertilizer management improvements in 

the Yaqui. One study that focused on the political ecology of irrigation in Sonora, 

Thomas Sheridan's (1986) Where the Dove Calls, is a significant forebear for my study. 

Sheridan contributed a political ecology of a traditional irrigation system in the village of 

Cucurpe, Sonora on the banks of the Rio San Miguel. He examined the centuries-old, 

communal water management structures that allowed the irrigation unit to fimction 

efiectively. Sheridan analyzed the social relations that bound the community at large and 

the community of water users together in a complex web of intersecting relations, as well 
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as the forces of production and state structures that exacted certain forms of 

accommodation and response from the community. My study of modernized Sonoran 

irrigation districts, although it necessarily has a different set of emphases, complements 

Sheridan's study of more traditional irrigation systems by rounding out our overall 

understanding of irrigating communities in Sonora. While Sheridan's study unpacked the 

complex inner workings of a small traditional community, my study is focused in two 

large, modem irrigation districts and attempts to link broad national policy changes to 

local impacts on producers, in order to understand the processes such as global economic 

integration and changing state-society relationships within a particular grounded setting. 

This political ecology is explicated over three chapters, the present one, and the 

two subsequent chapters. This chapter analyzes in detail the similarities and differences 

between the two irrigation districts and subsequently examines the process of 

transference of the responsibility for irrigation maneigement to the Rio Yaqui and 

Caborca irrigation districts, and the structures that developed to implement the 

transference in the two districts. The central argument of the chapter is that while the 

process of transference was implemented in a universal manner, it has manifested itself in 

particular ways in different districts, based upon geophysical differences, legal and 

structural Actors, the s^ency of producers and s^ricultural bureaucrats, the productive 

activity of different districts, and the technologies of irrigation utilized in difl*erent 

districts. The subsequent two chapters (Chapters Seven and Eight) focus on the 

responses of local producers in the Rio Yaqui and Caborca distrkts, respectively, to the 
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economic liberalization and decentralization initiatives that have been introduced since 

1990. 

I. Characteristics of Rio Yaaui and Altar Irrigation Districts 

As we saw in Chapter Five, the Rio Yaqui and Altar-Pitiquito-Caborca Irrigation 

Districts are both located in the state of Sonora, but one might say their similarity ends 

there. Table 6.1 below details the difTerences in size and scale, irrigation system, and 

crop patterns in the two districts. 

TABLE 6.1: CHARACTERISTICS OF IRRIGATION DISTRICTS IN STUDY 

IRRIGATION 
DISTRICT 
CHARACTERISTICS 

Rio Yaqui District (District 
041) 

Altar-Pitiqaitî aborca 
District (District 037) 

SIZE (HA) 230,000 1,050,000 (60,000 cultivable) 

IRRIGATION SYSTEM Sur&ce/Gravity; plus 130 wells Groundwater Ihimping; 831 wells 

USERS 

Total 19,717 3,761 

Private 5,324 (27%) 1,302(35%) 

Ejidal 14,393 (73%) 2,459 (65%) 

MANAGEMENT Society of Limited 
Responsibility 

District water USCTS 

NO. OF WATER 
MODULES 

42 2 

LAND TENURE 

Private 101,200(44%) 44,001 (76%) 

Ejidal 128,800 (56%) 14,185 (24%) 

WELLS 130 831 

PRINCIPAL 
CROPS PRODUCED 

Wheat, cotton, tomatoes. 
Melons 

Table grapes, asparagus, 
Raisms, olives, wheat, cotton 
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The Rio Yaqui irrigation district is located in the southern part of the state of 

Sonora, surrounding the city of Ciudad Obregon (formerly Cajeme) (see Figure 6.1). At 

the end of the winter growing season, golden wheat stretches across the fields to the vast 

horizon in every direction. Known as the heart of the Green Revolution from the 1940s 

to 1970, the Rio Yaqui district continues to be a powerhouse producer of wheat. In 2000, 

of230,000 ha in the district, 190,000 ha were in wheat. The district's fields are irrigated 

by the Yaqui River's system of three dams, located in northern, central and southern 

Sonora. In addition, over a hundred wells provide pumped groundwater to supplement 

the Yaqui's resources. 

The Rio Yaqui irrigation district was established by presidential decree on June 

27. 1951. Today the district is managed by 20,000 water users organized into 42 water 

modules operating under the auspices of a Society of Limited Responsibility which has 

formal responsibility for managing the district on behalf of the users. Given its large size 

and its importance as a wheat producing district, the Yaqui is one of Mexico's flagship 

irrigation districts. 

The Altar-Pitiquito-Caborca irrigation district (hereafter called Caborca) is 

located in northwestern Sonora (Figure 6.2). Unlike the Yaqui district, no single large 

city dominates the landscape. Rather, several small towns—originally established by 

Spanish missionaries—make up the urban fabric of the irrigation district. The district 

began operation as a gravity district in 1951, with water from the Rio Asuncion, and 

within two years began conversion to a groundwater district drawing through a system of 

831 deep wells (400 to 600 feet deep) from an underground aquifer (Plan Emergente 



FIGURE 6.1: Rio Yaqui Irrigation District 



FIGURE 6.2: Altar-Pitiquito-Caborca Irrigation District (037) 315 

Altar-Pitiquito-Caborca Irrigatioii District (037) 
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2000). The groundwater district was federally designated in 1%8. The district produces 

a wide variety of crops including table grapes, industrial grapes and raisins, asparagus 

and olives, and the annuals cotton and wheat. The district is managed by 3,000 producers 

organized into two water modules. Although the district comprises 1,050,000 ha, only 

60,000 are open to cultivation, and only 37,000 were under cultivation in 2000 (Plan 

Emergente 2000). 

n. The National Program of Transference to Water Users: La Transferencia 

The transference program in Mexico should be understood in the context of an 

extensive movement in many countries around the world toward greater water user 

participation in the management and operation of irrigation systems. Reasons for 

transference typically include the need for increased financial self-sufficiency of the 

system; a need for improved conservation of water resources, meaning higher efficiency 

in the conduction of water; and a desire to invest in infrastructure improvements in the 

highest priority areas, as defined by water users themselves. A 1998 World Bank study 

of irrigation improvement strategies involved irrigation improvement projects in 20 

countries, including Mexico, Chile, Peru and Colombia in Latin America.' 

Models from around the world show a high amount of variation in the irrigation 

schemes developed under transference programs. The World Bank notes that, like 

Mexico, Turkey and Albania adopted a "big bang" approach in promoting large-scale 

^ Other countries with water user association projects included in the World Bank study include: Egpt, 
Tunisia, Albania, Armenia, China, Philippines, Nepal, Turkey, Mali, Niger and Senegal (Easter 1998). 
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water user associations (Easter 1998:14). In France, the water users in small irrigation 

systems have been organized into Authorized User Associations (ASAs) since the late 

1800s and large systems have been under the control of "public corporations" called 

Regional Development Companies (SARs) since the 1950s (Tardieu 2000). The SARs 

operate under a concession from the state to develop water resources and manage 

irrigation systems in the southern regions of France. Although they were well subsidized 

by the state in their early years, the SARs now are able fiilly to cover their costs through 

the contributions of their customers. The SARs appear to bear considerable similarity to 

the Societies of Limited Responsibility (SRLs) that have been established in ten Mexican 

irrigation districts. Another similarity between the two countries' programs is the 

existence of river basin organizations. River basin organizations are a more recent 

innovation in France than the SARs. The focus of the French basin organizations 

includes management and protection of the environment, and a global consensus on water 

management, with the state playing the role of arbiter and controller (Tardieu op. cit:4). 

As was the case in Mexico, irrigation management changes have frequently been 

acconq)anied by agricultural policy reform. In Chile, for example, the opening of the 

economy in the early 1980s provided incentives to Chilean producers to expand their 

production of high-value irrigated crops (Easter 1998:21). In 1985, Argentina 

reorganized its small water user associations into larger units called "Associations of 

Canal Inspections" of more than 1,000 ha in order to benefit from economies of scale 
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(Chambouleyron et al 2000:30). According to one study, however, the Argentinian model 

has not functioned well in the sense that water user costs have risen greatly, but with no 

greater system efficiency. The government's DGI (General Department of Irrigation) 

that previously managed irrigation in Argentina has not reduced its personnel or budget 

proportionate with the transfer of management responsibilities to water users. Water user 

participation in practice is very low, and policies tend to be made by a small, highly 

participative group of users (Chambouleyron et al 2000; 36). Brazil has created a "New 

Irrigation Model Project" whose objective is to increase private investment in irrigation 

in the semi-arid northeast of Brazil and to develop a new legal and regulatory structure 

for irrigation, based on a proposed new Irrigation Law (Cavalcante et al 2000:140-145). 

This irrigation project is only in its incipient stages at this time. 

The Mexican transference program was conceptualized first in the Plan de 

Desarrollo Nacional (Plan for National Development) and subsequently in the Programa 

Nacional de Modemizacion del Campo, 1990-1994 (National Program for the 

Modernization of the Countryside, 1990-1994), developed by the Ministry of Agriculture 

and Water Resources (SARH, 1990). The Modernization report states: "Greater 

participation by the users in the management of the hydraulic infrastructure is a necessary 

condition for its effective functioning. To achieve this, the operation and maintenance of 

the irrigation districts will be transferred to the users" (SARH 1990:34). The 

Modernization Program report also calls for financial self-sufficiency of the irrigation 

infrastructure, to be achieved in part by establishing volumetric measurement of water, to 

be used as a basis for water pricing (SARH 1990:34). These strategies were incorporated 
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into law in 1992 with the passage of the National Water Law {Ley de Aguas Nacionales). 

The C.N.A/s original intention was to transfer only the twenty largest districts with the 

highest levels of capacity, but later it was decided to extend the program nationwide 

(Palacios 2000:123). 

The particular transference strategy adopted by Mexico was heavily influenced 

by the World Bank. The transference program was carried out by the C.N. A. under the 

auspices of its Program for Investment in Irrigation and Drainage (PIRD), which had a 

total budget of $1,195 billion dollars. The World Bank provided 29 percent of this total 

($350 millon US) as a loan to Mexico (World Bank Loan 3419 ME), and the 

Interamerican Development Bank provided 17 percent ($200 million US), also as a loan 

(Pineda Blancarte 2000:67). The original loan was for the period 1991 to 1994, and was 

subsequently extended through June of2000 (Pineda Blancarte 2000: 67). The World 

Bank loan was directed toward three areas: 1) Development and transfer of technology; 

2) Capacity-building; and 3) Communication and User Participation. The loan (unded 

Mexico's Institute of Water Technology (IMTA) to collaborate with the C.N.A. in 

carrying out this ambitious program (Pineda Blancarte 2000:66-72). The C.N.A.-IMTA 

collaboration reportedly resulted in a large number of technology transfer and technology 

development initiatives, such as remote sensii^ and satellite imagery for soil and water 

use, more precise measuring systems (e.g., calibration structures), the addition of 

meteorokigical statk)ns for improved climate forecasting, and new technologies such as 

aeolic (wind-operated) and solar pumps. The capacity-building initiatives funded by the 

Workl Bank included technical training for producers, irrigation officials, and members 
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of agricultural directives (i.e., from the water modules) in the general areas of systems 

operation, maintenance, administration, and engineering. Specific themes such as a 

'^Computer System for the Efficient Distribution of Water" were also provided in some 

settings. The C.N.A. also offered a Plan for Human Resources Development (Pineda 

Blancarte 2000:69). Under its communication and participation objective, the C.N.A.-

IMTA project was involved in establishing communication and training divisions within 

the administrative structures of irrigation districts in Mexico (Pineda Blancarte op cit:70). 

In one innovative district, the water users' association coordinated a district-wide 

computer-based area network to communicate information to its water modules. This 

network has been very popular with the water modules who receive daily updates from 

the district management on meeting announcements, climate forecasts, new policies, and 

other vital information for producers and water users. The program has been in existence 

for six years. The article reports general achievements of the C.N.A.-IMTA collaboration 

and does not specify where such projects were implemented. In the two Sonoran districts 

I studied, none of these advanced technologies were in evidence. Neither remote sensing 

nor satellite imagery were in use as analytical tools, and water measuring systems were 

almost non-existent. Very few government officials use electronic mail or internet 

technology, although some government agencies had clearly adopted such 

communication strategies (e.g., the Federal Electricity Commission in Caborca. Sonora, 

for example, was an exception to the rule). In my experience in Sonora, reliance upon 

email and the internet is concentrated primarily in the academic sector, where these 

techno k)gies are heavily utilized. 
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Mexico has achieved an extraordinary feat in its widespread implementation of 

transference. In less than ten years, Mexico supplanted an irrigation structure over a 

hundred years old, and created a new structure in a variety of agricultural settings across 

the geographically and socially diverse nation. By July 2001,98 percent of the surface of 

the current 82 irrigation districts in Mexico had been transferred to 525,000 water users 

(CNA 2001:36). An additional eight districts had been partially transferred and four 

districts confronted problems that had delayed the transference indefinitely. Of the 

twelve districts not yet transferred, the CNA cited reasons such as "low level of self-

sufficiency," "refus[al] to pay the C.N.A. service fee," "cultural." "political." or "social" 

problems, and "problems with land tenancy" (C.N.A. 1999: Table 7)." Table 6.2 

summarizes national data on the transference program. 

~ One of the irrigatton districts not yet transferred is the Colonias Yaquis district in southern Sonora. Yaqui 
Indian elders have resisted transference in part because the new nrigation management structure may 
provide a challenge to traditional authority and leadership within the tribe. Also, tribal members may not 
have the professional capacity within their ranks to operate and maintam an irrigation district, aithot^ 
several young tribal members have received technical degrees at the university level (fiir example. 
Bachelor's degrees in agricultural engmeering). 
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TABLE 6.2: PROGRESS OF TRANSFERENCE PROGRAM 

Total Sarfacc ia 81 Irrication Dbtrkts 3,384,936 ha 
Transferred sur&ce 3,162^12 ha 
Surface not yet transferred 222,724 ha 

Number of Users' Associatiou 419 
Nambcr of Societies of Limited 
Respoasibility (SJLL.) 

10 

Total Nwnbcr of Water Users in Transferred 
Districts 

461,366 

Ejidatarios 349,058 
Private ftoperty Owners 112308 

Total Traasferred Districts 69 
Partially Transferred Districts 8 
Districts Not Transferred 

4 

Source: "Programa de Transferencia de Distritos de Riego, Avance," Comision Nacional del Agua, April 
30, 1999. 

By April 30, 1999, 619 pieces of heavy machinery~99 new and 400 previously 

repaired—and 119 pieces of light machinery had been transferred to individual districts, 

for a total of 738 pieces of machinery transferred at a total value of $345 M pesos 

(C.N.A. 1994:48). The transfer of machinery was hampered by the abysmal condition 

of the machinery stock that had fallen into disrepair during the economic crisis of the 

1980s. In 1988, for example, of 1,100 pieces of heavy equipment (such as dredges, 

uractors and backhoes), 720 were in disrepair (C.N.A. 1994:45). While in 1989 

approximately 40 percent of the machinery was useful for district works' maintenance, in 

1994 this proportion rose to 92 percent of the machinery stock (C.N.A. 1994:48). 

A World Bank study concluded that Mexico's transference program was 

successfiil enough to reverse the Bank's priorities for irrigation rehabilitation and 

modernization. Traditionally, the Bank's strategy had been to rehabilitate a system first, 

and subsequently turn it over to the water users to manage. Mexico's success has now 
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caused the Bank to conclude that it is best to "transfer first, then rehabilitate" (Easter 

1998). The report found that placing management in the hands of beneficiaries helps 

establish rehabilitation priorities when funds are limited. Cost sharing for system 

improvements is negotiated between the government and water users. Moreover, under 

this scheme, water users can help select the capital works installed to benefit the system 

(Easter 1998:10). ^ In terms of the goal of promoting financial self-sufficiency of 

irrigation systems, the Mexican case is also held up as an example by the World Bank. In 

Mexico, water users are paying one hundred percent of the operation and maintenance 

costs in 84 percent of the 81 irrigation districts (Easter 1998:17). Mexican water user 

associations are also building a capital fund base for asset replacement (Easter 1998:17). 

Despite these successes of Mexico's transference program, there have also been 

documented problems with implementation. 

One of the first problems the transference program encountered was that, in 1990, 

the federal law governing national waters, the Ley Federal de Aguas, did not permit 

anyone but the federal government to operate the irrigation systems. At the same time, 

however, the law required that water users associations be responsible for operation, 

maintenance and administration of irrigation units. In order to stay within the narrow 

confines of the law, it was decided to divide the irrigation districts into various modules, 

the equivalent of irrigation units (Palacios 2000:124). In addition, the water was only 

"ceded'' to the water users associations by means of a title of concession, but remained 

^ The World Bank (Easter 1998) report points out that a disadvantage to the ''transfer first, then 
rehabilitate" strategy is that fanners sometimes perceive they have been abandoned by the government 
For example, in Colombia, plans fix- rehabilitation scheduled to fi)llow management transference were 
poorly implemented, leading to some dissatis&ction among producers. 
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under the ownership of the federal government. Creating water users associations proved 

to be no simple task, and carried with it its own set of challenges. Principal among these 

was the problem of how to integrate different kinds of land managers into unified, 

representative water users associations. Palacios (2000:124) reports that this problem 

was resolved through the scheme of alternating different land tenancy representatives into 

the presidency and vice-presidency of the civil associations (memberships of the water 

modules). Thus, if in the first term, the president was a pequeno propietario and the vice-

president an ejidatario, then in the second term, the presidency would alternate to the 

ejidatario sector, and the vice-presidency would be held by the private producer sector.^ 

Another serious difficulty to surmount was the requirement of financial self-

sufficiency. Palacios (2000:5) reports that, given that producers were only bearing 30 

percent of the total irrigation service costs at the time of transference, becoming self-

sufUcient required a 400 percent increase in water tariffs. In irrigation district Oil. Alta-

Lerma, in the state of Guanajuato, the water tariff increased from $9.50 pesos per hectare 

prior to transference (about $0.95 US) to $45.00 pesos/hectare (about $4.50 US) after 

transference, almost 500 percent (op.cit.:l24). In their study of Mexicali, Whiteford and 

Bemal documented increases of nearly 100 percent in water tariffs. As we will see in 

Chapters Seven and Eight of this study, irrigation districts in Sonora experienced 

similarly high percentage increases. While in percentage terms these increases do appear 

to be staggering, in absolute terms the costs were so low to begin with that even 

'* In both the Sonofan districts I studied, the cohno sector was also factored into the "altananda'̂  scheme, 
usmg the position of Treasuro* as a thntl altematmg position with the other two sectors. 
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excessive increases of400 to 500 percent translate into &iriy low absolute outlays. 

Studies conducted by the Colegio de Posgraduados (Graduate College) in Mexico 

identified four areas in which implementation problems arose: 1) legal issues; 2) 

management and use problems; 3) maintenance of irrigation works; and 4) financial and 

administrative aspects. With respect to the legal issues encountered, between 1990 and 

1992, some transferences of districts were affected by the lack of legal definition of their 

water rights. The titles of concession given out during that period, prior to the adoption 

of the new National Water Law {Ley de Aguas Nacionales), were not in conformance 

with Article 23, which requires that water rights be defined in volumes (e.g.. in terms of 

the number of cubic millimeters of waters allowed per hectare). Palacios also notes that 

while the new National Water Law (Article 13) requires the organization of River Basin 

Councils, in reality this process has barely gotten underway. As of September 2001, 25 

river basin commissions had been established; six basin commissions; and four basin 

committees (C.N.A. 200la: 19). Palacios considers the Councils an "indispensable 

requirement" of achieving the goals of the water program (Palacios 2000:124). With 

regard to the second problem area, Palacios states that studies found low efficiency in 

conduction of water, around 40 percent as a national average. Overall, system efficiency 

has improved at a national level; nevertheless, the apparent improvement appears to be 

due in large part to stricter controls over pay-for-irrigation-service—in other words, that 

before transference, more water was being delivered than was being reported 

(op.cit.:127). Palacios notes that although 60 percent of water is apparently being lost 
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during conduction, in fact some of this water is recharged into underground aquifers. In 

terms of the third problem area, irrigation works maintenance, investment levels (in 

constant prices) in systems improvement have been falling at an annual rate of almost 

seven percent since the transference program officially began in 1992. Before 1990. the 

C.N.A. was fully responsible financially for system improvements, although they 

received up to 37 percent of their budget in water user fees.^ Since the transference, 

C.N.A. investments have decreased precipitously, falling to only 10 percent in 1997 

(op.cit.:128). Irrigation districts have been unable to make the necessary investments, 

even with their increased water tariffs. Palacios notes that declining investments may be 

one cause behind the reduction in cultivated surface at a national level, which has &llen 

from around 3.6 million has in 1985 to less than 3 million has in recent years (Palacios op 

cit.:128). With regard to financial and administrative issues, many irrigation districts 

since transference have encountered financial problems due to inflation and declining 

price levels for crops produced. The financial crisis that hit in 1994-1995 has meant that 

districts have not recuperated the same income levels as they had in 1991-1992. Drought 

has also affected many districts, resulting in reduced income levels, especially in districts 

that have volumetric tariffs or charge by hectare (op.cit.:l28). 

Murillo (2000) argues that some of the implementation problems encountered 

with the transference program could have been resolved if a different commum'cation 

' The 37% figure used by Palacios for water users contributions is higher than that reported by the C.N. A. 
(1994) of 20% user contributions at the end of the 1980s. 
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strategy had been practiced. Murillo states that transference "was not about finding a 

space of dialogue, but about completing a program within a specified timeframe and with 

predetermined objectives" (Murillo 2000:112). If the C.N. A. had paid greater attention to 

the social context, many problems later encountered might have been avoided (Murillo 

opcit; 112). 

Mexico's irrigation management model changed fundamentally from a 

corporatist. centralized structure operated by the State, with water available in the amount 

needed by the producer, to one in which water is now seen as a limited, non-renewable 

resource. The new model has power decentralized to agricultural water users, and relies 

upon market mechanisms to allocate scarce water resources to the most efficient uses and 

producers. In theory, the decentralized management structure of irrigation water means 

that individual water users can participate in formulating policy regarding water tariffs, 

allocations, systems improvements, and other matters that affect them at the module 

level. They can also participate in elections to select the officers of their own water 

module, who will also represent the module at the District level. In practice, however, 

water users often have perceptbns that differ substantially from the democratic ideal. 

Murillo (2000) reports findings from irrigation district 011, Alto Rio Lerma, in 

Guanajuato, indicating that communication strategks within modules are inadequate, and 

that modules, in practice, are more closed and less participatory, than had been 

envisioned. For example, in District Oil, over 92 percent of water users surveyed said 

they did not know what activities the S.R.L. engaged in, and 34 percent said they did not 



328 

know what their water modules engaged in (Murillo 2000:113). He found that 84 

percent of ejidatarios in the modules surveyed indicated they did not agree with the way 

the modules were woridng, while private producers were much more satisfied (op 

cit:l 14). He also found that water users who served as members of the Agricultural 

Directives of their modules were much more positive about the transference than water 

users not involved. He also found that there was a perception that the irrigation module 

is a "closed space," that producers do not have either access to or representation at the 

module level, and that the structures of authority have remained essentially unchanged 

since the transference. Finally, he found that many water users, especially in the ejidal 

sector, did not know who their module Representative was or how their water tariffs were 

employed (Murillo 2000:112). Some of Murillo's findings in Guanajuato differ 

considerably from my findings in two irrigation districts in Sonora. The water module 

Representatives and their staff are out in the fields every day, and producers in need of 

irrigation water must request it directly from these module staff. The Representatives and 

staff of water modules are well known within their own modules. 

Romero (2000) argues that since the transference of irrigation districts has 

changed the forms of social class representation from a corporatist to a democratic model, 

the water users associations represent a challenge to traditional campesino organizations, 

such as the CNC {Comite Nacional de CampesinosSationai Campesino Committee), the 

CTM {Comite de Trabajadores Mexicanos—Committee of Mexican Workers), and the 

Rail Workers' Union (Sindicato Ferrocarrit), which have long been the corporate 

campesino and worker bases affiliated with the ruling PRI party. His work is based on a 



329 

study of four irrigation district modules in the state of Guanajuato. In two of the 

modules, the study found that political parties such as the PRI, the PAN and the PRD 

strategized elections for the Agricultural Directives of the water modules, attempting to 

gain control of positions. Romero takes this keen interest in irrigation district politics as 

a sign by the political parties that irrigation districts are now seen as an important locus of 

power control in regional politics. In two water modules, conflicts arose between groups 

supported by dif!^ent political parties. In spite of these findings, some of his survey data 

appear to counteract the strength of his argument. While surveys showed that 22.6 

percent of the directives were "militant" members of political parties, 41 percent of the 

module membership surveyed indicated they were unaware of the directives' political 

affiliation. Furthermore, only five percent of the module members surveyed believe that 

party affiliation is a beneficial attribute of a directive member, and over 95 percent either 

disagreed that party affiliation was beneficial or had no knowledge of the topic (Romero 

2000:88). Romero argues that irrigation modules are becoming ''spaces of privileged 

negotiation," in which producers can demand support and resources for the countryside, 

without having these negotiations mediated through traditional campesino organizations 

or political parties. What is happening represents a fundamental restructuring of the 

relationship and forms of inter-mediation of producers with the State. Interest group 

representation in rural Mexico therefore has become more competitive and complex by 

virtue of the transference program (Romero 2000:87). How interest group politics and 

traditional political party affiliations will change in rural areas under 1) a formally more 

open national political environment; and 2) a more democratic and participatory local 
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water management structure are highly significant theoretical issues that merit further 

research. Although this Sonora study touches tangentrally upon some issues related to 

these concerns, they were not an explicit focus of the present study. My fieldwork in 

Sonora was conducted during the year of the 2000 presidential elections, and extended 

into the period directly afterward. This was a period of high visibility of political 

affiliation but also heightened tension regarding politics. In order to maintain the 

principal focus of my study on water and agricultural policy, I decided not to explore or 

ask questions regarding the political afRliations of anyone I interviewed or the political 

connections or support of the water modules or irrigation districts. However, these 

caveats notwithstanding, I did not see much evidence that irrigation districts had become 

hotbeds of political intrigue and influence, replacing party politics or other conventional 

avenues. In contrast to Romero (2000), it seems feasible that rather than challenging 

existing channels of power and influence, the irrigation district structures are just as 

likely—perhaps even more likely—to replicate and reinforce existing local power 

relations. 

The Mexican transference experience has been widely implemented and 

positively received at a national level, although, as documented by various scholars, 

implementation has encountered its share of difficulties. The next two sections of this 

chapter examine how transference was implemented in the Rio Yaqui and Caborca 

irrigation districts of Sonora. 
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Rio Yaoui Irrigation District 

The Rio Yaqui Irrigation District was transferred to water users on January 30, 

1992, one of the earliest districts to be transferred.^ The Yaqui District was one of only 

five districts of over 200,000 hectares to be transferred, and is one of only ten districts to 

be operated by a Society of Limited Responsibility (Sociedad de Responsabilidad 

Limitada—or SRL) (CNA 1994). Originally transferred to 51 water modules (or civil 

associations), the Yaqui District now has forty-two separate water modules with nearly 

20,000 producers in total. Of the 220,000 hectares in the district, only a very small 

proportion, 2,500 hectares, have drip irrigation systems installed; the remaining area in 

the district is all canal irrigation (Personal interview, SAGAR ofHcial. May 11, 2000). 

Since its creation in 1951. the Rio Yaqui Irrigation District was managed by its 

water users. In this sense, the Rio Yaqui is unique in all of Mexico (Palacios 1997). 

Back in 1951, the District was initially formed with 96 irrigation sections, each run by an 

elected board of users, called a "Directivo." As one senior Rio Yaqui District official 

explained to me in an interview: 

"Directives were formed to run the origation sections, just like now, 
except smaller. At that time they didn't have any legal basis; they existed in 
fact, but not in law ("de hecho, pero no de derecho"). They didn't have the legal 
and juridical structure that would give them the force to act. So they worked 
years and years and years, we're talking about since 1952 till 1992 when the 
tran^erencia occviTcd. So what happened? ....When the/raw^renc/a 
occurred, and the government says, "Gentlemen, go at it. The users can now 
manage the District." The users said: 'What's going on? This is no big deal, 
what you're going to do for us. We've always managed the District. If you want 
us to manage the District, fine, give it to us, but give us the total true 
mam^ement of the District, not like in the rest of the country'....This was the 

^ The first irrigation district to be transferred in Mexico was No. 086, Jalisco Sur, in 1990 under the former 
Law of Federal Waters (Î  Federal de Aguas (Palacios 2000: ! 24)). 
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second SRL in the nation; the first one was in the Rio Mayo (Interview, 
February 2, 2000). 

On February 15, 1992 the assembly of the SRL occurred (irrigation official 

interview, February 2, 2000). An SRL is a "Society of Limited Responsibility" {Sociedad 

de Responsabilidad Limitada) which is a private business formed for the express purpose 

of managing an irrigation district. SRL's have the responsibility to manage not only the 

secondary canal, as most water users' associations do, but also the principal canal system 

itself Thus, the SRL's scope of responsibility is much broader than that of other water 

users' associations. SRL's exist in only ten of Mexico's irrigation districts, and are 

typically formed in larger, more complex districts where there is a high degree of 

professional training available among local producers and water bureaucrats. The 

Executive Director of the SRL is appointed by the director of the National Water 

Commissioa, and many high-level appointees are chosen from the ranks of National 

Water Commission engineers themselves. The Rio Yaqui District SRL (locally referred 

to simply as "/a Sociedad" or "the Society") was legally created one and a half months 

after the transference of the district (Distrito de Riego Rio Yaqui, January 1993). The 

creation of an SRL to manage the extremely large and complex Yaqui district, with its 

forty-two water modules, was a natural outgrowth of the fact that Yaqui water users had — 

albeit anomalously—been managing both the principal and secondary canal systems since 

the early 1950s. 

The transference process nationally is under the direction of the C.N.A.'s General 

Subdivision of Hydraulic Infrastructure. At the time the transference process was being 
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developed, the C.N.A. outlined a general process to be followed when initiating the 

transference of a district, that included: 

• informational meetings with local water users; 

• definition of the modules; establishment of module boundaries; 

• organization of users into civil associations; 

• meetings between the C.N.A. and users to accept the commitments and 

responsibilities required as part of the transference process; 

• writing and signing of the title of concession; 

• delivery/reception of transferred machinery; 

• parallel operation of an irrigation district by the C.N.A. and newly-appointed 

water user association or SRL officials of the district during a training and 

transitional period; and finally, 

• operation, maintenance and administration of the district by the civil 

association (C.N.A. 1994:33). 

This process was closely followed in the Rio Yaqui District, with the exception of 

the parallel operation period which was deemed unnecessary in the case of the Rio Yaqui 

district since the local water users had already been managing the district for forty years, 

although this had not been legally recognized prior to the official transference of the 

district. The C.N.A. states that an average of200 meetings was held in each district prior 

to transference (C.N.A. 1994:34) 

The C J^.A. held meetings with water users in the Rio Yaqui for two years prior to 

the official transference in January 1992. During this period, there were many 
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discussions and negotiations over issues such as how to draw the boundaries of different 

water modules (Senior irrigation district official interview, February 2 , 2000). 

According to the irrigation district ofHcial, the transference was generally accepted at the 

outset by the water users, and only minor differences had to be worked out through 

negotiation (Personal interview, February 2 , 2000). He stated that the goal of merging 

the original 96 irrigation sections into 42 water modules was to use resources more 

effectively. "Instead of having five irrigation sections, or water modules, where there 

were five accountants, five managers, five vehicles, the objective was to reduce the 

administrative and operational costs (Personal interview, February 2, 2000). Some water 

users complained about the way their sections were established, but the C.N.A. viewed 

these concerns as the kind of routine complaints that would arise anywhere, when a land 

use designation is proposed that will affect an individual's piece of property, with each 

producer demanding special attention to his particular problem: 

'^The guy who has a little piece [of land], he doesn't like it if you take it and put it 
somewhere else [i.e., combining his land with other parcels in a new irrigation module]— 
nowhere, not here, not in China, not in the United States. 

So, let's say at one time there were five irrigation sections, each one saying, 'And 
me?' 'And me?' and everything that you can imagine" (Personal interview. Senior 
irrigatkin district official, February 2, 2000). 

Geography also played a role in determining how best to form 42 modules from 

the original ninety-six. 

. ''There's no point in joining two [modules] that are geographically far away 
from one another (Personal interview with a senior irrigation district official. Febru^ 2, 
2000)." 
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The SRL now has a goal of reducing the existing 42 modules to 24 eventually. 

Guidelines for the transference program developed by the C.N. A. state that water 

modules should preferably fall within the range of5,000 to 15,000 ha (Instructivo, 

C.N.A., 1991, ni.2). The formation of modules was also supposed to take into account 

the number of water users, their land tenancy, and the willingness of users to associate 

themselves with other land tenancy groups (C.N.A. 1991). 

A C.N.A. official stated: "At the beginning, yes, [the water users] resisted the 

transference. They saw it as a 'hot potato.' They didn't want to take responsibility for the 

water. But after a short while, the users began to see the benefits." (Personal interview 

with a senior C.N.A.ofiicial, February 3, 2000). 

The transferencia involved transfers not only of responsibility for irrigation 

district management, but also of personnel, technical skills, and machinery. 

The Role of the SRL 

In all but ten of Mexico's irrigation districts, the Title of Concession is given to 

the civil association (asociacion civil) or group of water users within the district, and the 

users are expected to maintain the secondary system of canals, while the C.N.A. retains 

responsibility for the primary irrigation system. In ten large irrigation districts, including 

the Rio Yaqui, the Society of Limited Responsibility (or SRL) assumes operating and 

maintenance responsibility for the primary and secondary canal systems on behalf of the 

water users within the district. The water module memberships (asociaciones civiles) 

had to deckle at the time of transference whether to accept the SRL structure. Users in 

districts managed by SRLs pay a fee that includes not only the quota required for the 
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C.N.A., but also a fee to cover the SRL's operating, maintenance and administrative 

costs. However, the fees paid to the SRL are at least theoretically used to the direct 

benefit of water users, while fees paid to the C.N. A. go into a general government 

revenue fund, and typically are redirected to uses outside of the irrigation district 

(Personal interview, senior irrigation district official, February 2, 2000). The SRL 

functions like a private engineering and consulting firm, hired to operate the irrigation 

district, but working in close cooperation with and at the direction of the General 

Assembly, whose representatives are the elected members of Directives from each water 

module. The General Assembly also has an Oversight (Vigilancia) Committee, and 

representatives from the C.N. A. The General Assembly sets policy for the district, 

establishes user f^s, and resolves problems and conflicts when they arise (see 

Organizational Chart, Rio Yaqui District, Figure 6.3). 

The principal objectives of the SRL are: 1) To provide to users the services of 

operation, administration, and maintenance of the major canal network, the drainage 

network and its respective roads,and all complementary infrastructure, as well as the 

machinery and equipment available from the C.N.A.; 2) to deliver to users, according to 

the titles of concession, the water that the C.N.A. provides in a block {en bloque); 3) to 

charge users the part of the water tariff for irrigation service pertaining to the SRL. for 

operation, administration,and maintenance services; and 4) to promote and finance 

projects necessary to attain our goals (Rio Yaqui Irrigation District publication, January 

1993) 



FIGURE 6.3; Yaqui Organization Chart 

M sb îd  ̂I 
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TABLE 6.3; TRANSFER OF C.N.A. PERSONNEL TO NEW RIO YAQUI SRL, 
1992 
C.N.A. MANAGEMENT 
STRUCTURE 

NEW S.R.L. 
STRUCTURE 

NUMBER HIRED FROM 
THE C.N.A. BY THE 
SRL 

625 employees 150 employees 50 to 70 employees 
transferred 

Of the 150 employees that comprised the newly-transferred Rio Yaqui District in 1992, 

50 to 70 of them, including the Director and division directors, were hired directly from 

the C.N. A. (Personal interview, senior irrigation district official, February 2, 2000). This 

hiring practice was of key significance in ensuring a smooth transference experience. 

The process of technical capacity-building continued throughout the early years of the 

transference in the Rio Yaqui, although now most training is provided by the SRL 

officials themselves to personnel at the module level, rather than by the C.N.A. to the 

SRL officials. The SRL provided professional development (capacitacion) training in 

computerized systems for the maintenance and distribution of water, as well as training in 

administration, finance, labor and legal issues (Rio Yaqui SRL video on the transference, 

viewed by author on February 2, 2000, later transcribed from a tape). The Department of 

Operations of the SRL conducted training courses in: information campaigns for water 

users and employees about the wise maintenance and management of water; continuous 

professional development of technical personnel in the SRL as well as the modules; 

training on the '^constant vigilance" over the water in the principal canals, the principal 

and minor canal networks; and training in a modem system of registering and control of 

informatkin coming in from the field {campos) (SRL video on transference, February 2, 
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2000). In support of the modules, the SRL undertook projects such as the 

implementation of volumetric per-hectare water delivery idotacioms), a system 

contemplated in the National Water Law and which "equitably distributes" the water 

based on hectare area each agricultural cycle, and also established three centers where 

water users can obtain their planting permits rapidly, saving them time and money (SRL 

transference video, February 2, 2000), In terms of technological improvements, the 

SRL's Department of Irrigation and E>rainage lent support to water users through the 

implementation of irrigation furrows {trazos), consulting services about drain^e 

improvements on individual parcels, and monitored and periodically updated plans of the 

behavior of the phreatic (i.e., top of the water table) levels {niveles fredticos) in the 

District (SRL transference video. February 2, 2000). These changes have increased the 

system's efficiency district-wide, representing a savings of235 mm^ per agricuhural 

year, sufHcient to irrigate 23,500 more hectares (SRL transference video, February 2. 

2000). In terms of system maintenance, the SRL's transference video states that the 

irrigation infrastructure they inherited "presented a disconsolate and sorrowful 

panorama." The irrigation network constituted "one of the most serious problems and the 

most urgent to resolve." The work taken on by the SRL included such improvements as 

cleaning out great volumes of aquatic plants from the Canal Bajo (Lower Canal), 

concrete-lining in the Canal Aho (Upper Canal); improving the small dam structures 

{represas) in both the Canal Bajo and Canal Alto; installing two new small dam 

structures {represas) on the Canal Bajo; constructing five dikes on the Canal Alto 

(recuperating annually 50 mm^ of water that was previously lost to evapotranspiration. 
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enough to irrigate 5,000 more hectares); and improving the 133 wells in the District, 

providing users as a group with 400 mm^ more water. Of the total cost, the video 

reported that "40 percent was used in rehabilitation, 60 percent in maintenance, and 100 

percent for the water users" (SRL transference video, February 2, 2000). The video 

proclaims that the Rio Yaqui Irrigation District is now considered the '"Number One" in 

all Mexican irrigation districts, and states that it represents "one of the best irrigation 

districts in all Latin America" (SRL transference video, February 2, 2000). 

The SRL has a very lean and efficient operation, with only 150 employees, a quarter 

of the number that was employed to manage the district under the C.N.A. before the 

transference. The personnel of the SRL are highly professional. The division directors of 

the SRL are all specialists with at least bachelor's degrees in engineering (civil and 

mechanical, or other technical fields), and some hold master's degrees. The general 

director of the SRL, and his top vice-directors, all came to the SRL from the C.N. A. 

when the district was first transferred. Similarly, many of the Representatives (or paid 

stafif directors of water modules) also worked for the C.N.A. prior to joining the water 

module staffs. Due to this history, there is a high degree of similar professional and 

educational formation that has created a cooperative environment among the C.N.A., the 

SRL, and the water modules. It seems clear that this shared professional formation 

between the water professionals in the C.N.A. and those in the SRL is a major &ctor in 

the success of the transference experience in the Rio Yaqui. For example, in interviews, 

with ofiBcials from both organizations, there is clearly a high level of philosophical 

commitment to the notion of a "new water culture," referring to a culture in which water 
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is regarded as a precious, scarce resource rather than a free good opulently provided by 

the state. This philosophical stance has practical underpinnings, since these water 

professionals and bureaucrats can observe the water shortage firsthand on a daily basis. 

Yet there appears to be a true commitment in both organizations to acting as stewards of 

the resource. Moreover, in terms of a shared philosophy about the new water policy, 

officials in both organizations in the Rio Yaqui appeared to be committed to the practice 

of transparency in financial matters, and to be actively engaged, for example, in 

managing the district's water rights transfers through the Water Bank, and to 

discouraging any corruption in terms of how water is distributed and allocated. To what 

extent this philosophical conunitment to transparency that I observed at the local level 

was borne out in practice was outside the scope of this study. However, two aspects of 

what transpired after my fieldwork period bear mentioning in this context. In one case, a 

senior local C.N.A. official whom I interviewed was subsequently removed from his 

position, supposedly for '*non-transparency" in his dealings with financial matters. In the 

second case, on January 18, 2002 the New York Times reported that federal agents in 

Mexico had seized files in a fraud investigation of 19 top managers at the National Water 

Commission in Mexico City. The managers had been fired two days earlier, and were 

accused of taking bribes to approve illegal wells in water-starved Mexico. 

The institutional structure created by the transference program requires a great deal of 

joint planning and communication among the three organizational levels (the C.N.A., the 

SRL, and the water modules). Representatives of these groups deal with one another in 

various settings on a daily basis, whether it is in the field with a C.N.A. and SRL 
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engineer providing technical advice to a module ofiFicial, or in a conference room, where 

C.N.A. and SRL authorities are working with module directive members to plan 

financing for system improvements. However, after transference, water users themselves 

typically have little inter&ce directly with the C.N.A., as all business and negotation 

relating to the irrigation district and production (e.g., planting permits) is handled through 

the SRL. 

The SRL appears to be dedicated to improving the irrigation system 

infi^ructure which was in a bad state when the users inherited it in 1992. Since the 

transference, the efficiency of conduction of the system has increased from 65.41% to 

nearly 70% currently (Ricaud y Dominguez, 2000). By means of the Alianza Para el 

Campo (Alliance for the Countryside) Program for Rehabilitation and Modernization of 

Irrigation Districts, the C.N.A., too, has made advances in improving the irrigation 

system. Since 1997, the C.N.A.'s Programa de Modemizacion has relined 34 km of 

canals and has installed 160 new small dam structures {represas). These projects, among 

many others, have benefited 27,809 ha (12.6% of the District) and 2, 510 families 

(C.N.A., 2000). 

Each of the 42 water modules in the Rio Yaqui has its own paid administrative 

and technical stafi^ as well as the unpaid elected officials who serve on the Agricultural 

Directives and Oversight committees in each modules. The paid administrative and 

technical staff in each module is directed by a Representative {el Representante), who is 

hired by and serves at the pleasure of the Agricultural Directive. The Representative 

works closely with the Presklent of the Agricultiu^ Directive on a daily basis. Under the 
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Representative in the structure there may be various positions, including lower-level 

technical staff, staff in charge of irrigations (called zanjeros), and administrative stafif, 

such as secretaries. Typically, these staifs are very small in number, and work out of 

small offices located out in the countryside in the area covered by that module. 

A 1994 study conducted by the C.N.A.'s Subdivision of Participation in the Rio 

Yaqui, Rio Mayo, and Costa de Hermosillo irrigation districts in Sonora found a high 

degree of specialized technical training and professionalism, adequate facilities, and 

adequate resources (such as computers) at the SRL level in the Rio Yaqui, but found a 

very different set of circumstances among the water modules themselves. Only SO 

percent of the water modules visited in the Rio Yaqui district had computers, and these 

were used solely for administrative purposes, rather than for administering the irrigation 

system. They found only one of the modules they visited had contracted for software 

intended for managing the irrigation system (C.N.A. 1994:3). The study also found that 

the technical personnel in the water modules often lacked the specialized technical 

training needed to be Representatives, and very few had university-level degrees (C.N.A. 

1994:3). They found that the structure of the water modules was ''very outdated" and that 

some Representatives had been in their positions for thirty years, as well as canaleros 

(personnel in charge of canals) who had inherited their positions from their fathers and 

grandfathers (C.N.A. 1994:3). The report noted that there is a union of canaleros and 

Representatives in the Rio Yaqui, formed in the 1950s, which has provided job protection 

and protected their interests (C.N.A. 1994:3). 
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In contrast, the study found quite a different structure in place just next door in the 

Rio Mayo district (also operated by an SRL, with only 9 water modules), where there was 

much more equality between the SRL personnel, facilities and resources and those found 

in the water modules themselves. For example, 100 percent of the water modules that 

were visited in the study had computers, and professional staff with specialized technical 

training, both in the management and field positions, with degrees in areas such as civil 

engineering, agronomy, and administration (C.N.A. 1994:3). The report stated that all of 

the personnel in the Rio Mayo water modules were chosen and trained by the C.N. A. 

(C.N. A. 1994:3). Despite the relative deficiciencies of the Rio Yaqui water modules 

when compared with their neighboring modules in the Rio Mayo district, the report found 

that the Rio Yaqui field and module personnel were much better able to comply with the 

daily reporting requirements regarding the volume of water requested (by users) and the 

volume "spent" (C.N.A. 1994:5). 

While these findings do overlap to a small extent with my own observations in the 

field, it is important to recall that the Rio Yaqui SRL is operated by users and on behalf 

of users, and thus its specialized personnel, resources, and facilities are all to the benefit 

of the water users as well. While it is true that the Rio Yaqui water module staff may not 

all have university technical degrees, many of them have long experience as C.N.A. 

employees and others do have degrees. Every water module office I visited , while 

modest, had computers, which, it is true, were used primarily to generate data reports 

and to meet other administrative, rather than operational, needs. It is probable that the 

issue of specialized technical training among Representatives of water modules has 
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improved considerably since 1994. By contrast with the C.N.A. findings, the 

Representatives I interviewed either were former C.N. A employees with long technical 

training or had engineering degrees themselves. It is also important to note that the Rio 

Yaqui district inherited a huge infrastructure, with five times the number of water 

modules under its authority, meaning that is is likely to take longer and cost more to 

implement training and begin to change non-performing personnel who do not have 

adequate training for their roles. The different levels of facilities and resources at the 

module level may represent choices being made in the district about how to prioritize 

investments (e.g., in infrastructure improvements rather than office furnishings). 

Finally, it is worth noting that the study was conducted by the C.N.A., and may have 

been somewhat biased in terms of its favorable findings regarding the water module 

personnel in the Rio Mayo who were all hand-chosen and trained by the C.N.A. 

The Role of the C.N.A. 

The role of the C.N.A. in irrigation districts has been greatly altered by the 

transferencia. ^ Prior to the transference, the C.N. A. exercised widespread and very 

pervasive authority over all irrigation districts. Now its role has changed to one that 

principally consists in planning, policymaking, oversight, and enforcement, in addition 

to its ongoing responsibility for maintenance of federal dams. The C.N.A. can revoke 

titles of concession from users' associations that do not fulfill the requirements of 

transference. The C.N.A. plays a significant role in projecting water availability, and 

^ The role of the C.N.A. in urban water delivery has also changed significantly since 1992. Responsibility 
for municipal water systems has been decentralized from the federal to state and munidpal levels of 
government See Pineda 1999. 
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with the federal agricultural agency, SAGAR, helps develop the yearly Irrigation Plans 

that districts use as a basis on which to distribute water in a manner that is at least 

theoretically equitable. The C.N.A. is represented in all important water decisions, and 

helps guide irrigation district policy through its representation on General Assemblies of 

districts. * 

The C.N. A. is responsible for forming the river basin councils or consejos de 

cuenca, one of the most significant of the new institutions whose creation was mandated 

by the National Water Law. The councils are to be established for each major river basin 

and are to include one representative from each of the five major water using sectors: 

urban, agricultural, industrial, mining, and ranching. Since the Rio Yaqui crosses five 

states, each state will have a representative, appointed by the state's governor (Personal 

mterview, senior irrigation district official, February 2, 2000). The Yaqui basin also 

includes Arizona, but U.S. interests will not be represented on the Coimcil. The purpose 

of the councils is to formulate and implement programs and activities for improved 

administration of the basin's water resources, the development of the hydraulic 

infrastructure and its respective services, and the preservation of basin resources (Ley de 

' See Ley de Aguas ffacionales,Chapter (11 and Reglamentos a la Ley de Aguas Nacionales, Chapter U for a 
listing of the C.N.A.'s primary responsibilities under the new legislation. Such responsibilities include: I) 
Establishing and enforcing policies; 2) operate, mamtain and administer the headworks; 3) supervise the 
operation, maintenance and administration undertaken by the Water Modules (asociaciones civiles) in the 
minor canal network, and where applicable, the Sodety of Limited Responsibility, in the major canal 
network, drains and roads respectively; 4) provide teclmicai support to users; S) partidpate with voice but 
without vote in the Assemblies of the Civil Assodations and in the Assembly of the SRL, as a member of 
the vigilance committees of each; 6) partidpate with voice but without vote in the Assembly of Civil 
Assodations; 7) Establish the necessary coordination of users for the implementation of programs of 
operation, maintenance, rehabilitation, modernization, and finandal self-sufficiency that are required; 8) 
d^elop engineering programs for irrigation and drainage; 9) operate, maintain and administer Ae major 
canal networks, the corresponding drahiage network, the roads and wells when the Assembly of 
Assodations calls for this. 
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Aguas Nacionales, Chapter FV, 1992). The C.N.A. is charged with working with water 

users, via the River Basin Councils, to coordinate temporary limitations on existing water 

rights in emergency situations, extreme scarcity, over-exploitation or reserve. In such 

cases, the legislation stipulates that domestic use will have priority over other uses {Ley 

de Aguas Nacionales, op cit). Overall, the councils are not expected to influence use 

patterns or water allocations, but rather to plan and project water [use] on a basin wide 

basis, considering comprehensive factors such as precipitation levels, climatic behavior 

of the basin, deforestation, and other broad factors that can impact the water resource. 

The goal of the river basin councils is to establish policies for water use that accord with 

sustainable, long-term uses of the resource. 

Relationship between S.R.L. and C.N.A. 

The C.N. A. exercises a comprehensive authority over the S.R.L. that operates the 

Rio Yaqui irrigation district, just as it does over all transferred districts. The C.N.A. 

grants the federal concession to the users allowing them to manage the Yaqui's waters, 

and can revoke that concession at any time for cause. such as non-payment of water fees, 

refusal of C.N.A. inspection of canals, misuse of fimds or any kind of malfeasance. One 

of its most important roles is policymaking and establishing standards {normatividad). 

The C.N. A. is represented in all important decisions taken by the general assembly that 

oversees the S.R.L, and it sets the fee that will be required of the S.R.L. to cover its costs 

for administration, maintenance and operation of the system's dams. 
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Nevertheless, the C.N.A.'s scope of responsibility is greatly retrenched from the 

days of its precursor agency, the Ministry of Water Resources {SARH'-Secretaria de 

Recursos Hidraulicos). Many of its major responsibilities for managing irrigation and 

setting policy that affects water users has passed on to the SRL and the water modules 

themselves. For example, the SRL now issues planting permits, engages in district-level 

water allocation planning, and designs capital improvement strategies. 

In the Rio Yaqui, the relationship between the C.N.A. and the S.R.L. seems to 

have weathered the transference very well. As we have observed, this is perhaps not 

surprising, given that the Director and key vice-directors were C.N.A. engineers prior to 

their appointments within the S.R.L. Beyond this, the engineers who administer both 

organizations share a common educational background with technical degrees from 

university, long years of history in irrigation work in Sonora, and an acceptance of the 

philosophy of transference as part of a "modernization" program. Thus, rather than a 

rivalry that might have been anticipated between the two organizations, an effective, 

cooperative working relationship appears to have resulted from the transference. As one 

irrigation district official quipped:" As bad as we were then [when we were C.N.A. 

engineers], we're still just as bad now!" (Personal interview, senior irrigation district 

official, February 2, 2000). 

The director of a water module with 386 water users on 4,276 hectares module 

commented on how the three levels—C.N.A., SRL, and water module—work together: 

"'Before, S or 6 years ago, the Society (SRL) and the modules were at loggerheads and 

didn't work well together, but now it's working very well. We deal directly with the 
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C.N.A., but if there's an issue, we prefer to go through the Society as an intermediary. 

For example, [as president] I would go directly to the C.N.A. regarding questions of 

water quantity. For example, if we were paying for 1,000 mm^ and only received 500 

mm^. Now, con^ared with before, we have more open, better relations with the C.N.A. 

The whole module meets once a year, and the C.N.A. comes to make technical 

presentations to the module" (Personal interview. Module president and private producer, 

February 3,2000). An ejidataria also provided testimony in support of the idea that 

relations between the water users and the SRL have not always been smooth, illustrating 

that the Yaqui district ejidatarios have channels of resistance they employ to protest what 

they view as unfair actions. She related the story of a "sequestering" of four irrigation 

district officials, where they were not allowed to leave [their offices] for four days. The 

dotacion had been announced, as it is at the start of the agricultural cycle, and there were 

some inactive ejidal lands which had some surplus water rights they weren't going to use. 

Rather than allow the ejidal sector to use them, in the end the '^vealthy landowners" took 

advantage of the situation and bought the surplus rights for their secondary crops 

(Personal interview, February 10,2000). 

Establishment of User Fees 

The Rio Yaqui irrigation district and its water modules are supported one hundred 

percent by user fees. Each year the total costs of administration, operation, and 

maintenance are calculated, the amount of productive activity is factored in. and these are 

divided by the amount of water in the dam reservoirs, producing a cost per cubic meter 

that must be paid by user fees. Currently, about 94 percent of the amount paid in fees 



350 

goes to the District, and about six percent of total fees paid goes to the C.N.A. (Personal 

interview, senior irrigation district official, February 2, 2000). However, this amount 

does not fiiUy cover the administration, operation, and maintenance costs borne by the 

SRL. Currently, the District is negotiating with the C.N.A. to reduce the six percent 

figure to a still lower amount (such as 3 percent), arguing that there are dams (including 

the Novillo) that are managed nearly one hundred percent by the Federal Electricity 

Commission (C.F.E.) rather than the C.N.A., and therefore, that the C.N.A.'s argument 

that it needs to recover certain costs is not logical in cases where the dams are being used 

to generate electricity. The C.N.A.. for its part, is also trying to ofHoad full maintenance 

costs to the C.F.E., in cases where dams are used to generate electricity (Personal 

interview, sem'or irrigation district official February 2. 2000). The essential argimient 

here is that the dam is already being operated to provide electricity, so why should users 

have to pay for dam maintenance when the dam's real purpose is not irrigation but 

electricity. In addition to this negotiation between the District and the C.N.A., the 

District is also active on another front. Joining with the National Association of Water 

Users (A.N.U.R.) and the adjacent Rio Mayo Irrigation District, the Rio Yaqui District is 

pressing the C.N.A. and the C.F.E. to reduce the electrical costs for groundwater 

pumping from the 130 deep wells within the District (as well as those within the Rio 

Mayo district). They argue that the C.F.E. must pump the water anyway to generate 

electricity, so why are irrigators being charged this additional cost? (Personal interview, 

senior irrigation district ofScial, February 2, 2000). 
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The Rio Yaqui district "doesn't receive a nickel" ("wo recibe ni un solo cinco ") 

from either the federal or state governments in direct subsidies. However, there are 

federal government programs such as the Peso por Peso program which benefit the water 

modules and users directly. In Peso por Peso, for each peso invested by a water module 

or individual producer to improve the irrigation infrastructure, the federal and state^ 

governments each contribute a peso, essentially a 2:1 matching program. In 2000, due to 

the prolonged drought, there was also a federal government program called "Against 

Drought" {Contra la Sequia) in effect. Its support was directed toward modernization of 

irrigation inli^ructure—such as relining canals and building concrete structures-

improvements that optimize use of scarce water resources. That program was also 

expected to be continued in 2001. (Personal interview, senior irrigation district ofUcial. 

February 2, 2000). 

The Hydraulic Committee (Comite Hidraulico) of each district is comprised of 

the District Chief, who is appointed by the C.N.A., and an elected representative 

(typically the President) of each water module, and can also invite representatives from 

other government agencies at the local, state or federal level, or other individuals to 

speak (but not vote) at their meetings. The Hydraulic Committee is charged with writing 

the Regulations of each district, including developing the irrigation plan of the district; 

promoting studies on more efficient water use; participating in decisions about 

investments in system improvements; and having a voice regarding the fees required of 

^ By the end of the 2000 plantnig season, the state of Sonora had virtually halted its own financial 
participation in the Peso por Peso program, due, apparently, to shortage of fimds. 
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users. This structure implies that, at least in theory, each water users association has 

equal input on the most important district-wide irrigation policy issues, through the 

participation of their elected officials on the Hydraulic Committee. Since both private 

producers and ejidatarios serve in the presidencies of water modules (on an alternating 

basis), each sector is represented on the Hydraulic Committee. Despite the trappings of 

democracy, however, the internal workings of the Hydraulic Committee may on occasion 

or even frequently reflect more unequal relations of power, or may be dominated by 

particular groups or individuals. Such issues were not an explicit focus of this research, 

but would be appropriate areas for further investigation, in order to assess the 

effectiveness of the transference in creating democratic, participatory management 

structures. 

Altar-Pitiauito-Caborca Irrigation District 

In the Caborca region, "every producer is his own irrigation district" (Personal 

Interview, former senior irrigation district ofRcial, June 20, 2001). Every producer has 

his own well (or wells) that he drills, operates and maintains. This was true before the 

district was formally transferred on January 14, 1994, and it remains true today. Unlike 

in the RioYaqui district, Caborca does not have a canal system that the water users must 

maintain. In this narrow sense, then, the mechanics of watering the fields of Caborca 

have not changed since the transference. Nevertheless, transference did bring very 

significant—and surprising—changes. The primary change and most significant 

accomplishment of the district since the transference was the implementation of a Plan of 

Reduction whose goal is to bring withdrawals into balance with natural recharge by the 
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year 2004-2005 (see Table 8.10). Conservation of the underground aquifer's resources is 

required by law (see the Regulations to the National Water Law, Article I00'°) and by 

the Title of Concession that transferred management responsibilities to district water 

users (Regulations, Water Users Association, Irrigation District 037, Altar-Pitiquito-

Caborca—Reglamenio—Chapter One, Article 2>." The Water Reduction Plan 

increasingly limits the amount of water that each well is allowed to extract each year, 

thereby demanding an annual reduction in the amount of cultivated area. That the first 

major act of the newly formed Association of Water Users of the Irrigation District 

(ASUDIR) was to institute a water conservation plan that translates into lower 

profitability for themselves is astonishing. It is also a sign of the great seriousness with 

which local producers view the depletion of the underground aquifer and their desire to 

preserve their agricultural lifestyle for generations to come. 

Since the original formation of the irrigation district, the hydraulic committee of 

the district, including representatives from the pequeno propietario, colono, and ejidal 

sectors, had met every month. When the transference was in the planning stages, the 

Article 100 of the Regulations to the National Water Law states in relevant part: "In groundwater 
pumping irrigation districts, the volumes of water given by concession will be calculated taking into 
account geohyrdologic conditions, in such manner that the extraction will not exceed the recharge of the 
aquifer, and that the rights of third parties (terceros) will not be affected.'̂  
'' Article 2 of the Regulations for Im'gation District 037, Ahar-Pitiquito-Caborca states: "Given the spedfic 
characteristics of Irrigation District 037, whose aquii^ has suffered considerable abatements that require a 
policy for its conservation. Without any prqudice, one of the primary fimctions of the Association 
{Asociacion Civil, meaning the Water Users' Association) will be to exhaust all scientific and technological 
information that permits a greater, more precise knowledge of the characteristics and behavior of said 
aquifer m order that its exploitation be as well-mformed as possible. In order to avoid, in this way, the 
degradation of said resource (i.e., the aquiferX the present Regulation will also require its conservation. In 
virtue of this and based on the aquifer's characteristics, the Association will in a timely fuhion submit 
before the competent authorities, the establishment of exceptions to the Law as well as to its Regulations, 
citing as example of the good that will be done to the maintenance of the aquifer, engendered by the non-
use or non-exploitation of some perforations, that in accordance with the Law carry as a consequence the 
cancellation of the right [to the well] due to non-use or non-exploitation. 
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hydraulic committee served as the formative committee for the new structure, and 

continued to meet monthly. Because the system is sustained by individual producers 

maintaining their own wells and equipment, there was little need at the time of the 

transference for the C.N.A. to come in and train District personnel. A prominent local 

private producer served as first president of the Administrative Council of the irrigation 

district after the transference and also for many years represented the pequeno propietario 

sector on the hydraulic committee, prior to transference. From 1979 to 1982, he served as 

Caborca's mayor. 

"There were some differences of opinion with the C.N.A., but no serious conflicts. We 
all had the same philosophy" So why transfer the district, you might ask? But yes, it was 
necessary. In the hands of the government, there was an intention to reduce extractions 
of water, but due to political pressures, it was never seriously done. We're not talking 
about corruption. The basic problem of the region was to improve the management of 
water in the region. Before the transference, we had scarcely 3,000 ha of pressurized 
irrigatbn systems. Now, we have more than 12.000 ha. We've been able to work with 
the state and federal government to install drip, sprinkler, and micro-sprinkler systems." 
((Personal interview, former president of irrigation district, June 20, 2001). 

The Association of Water Users (ASUDIR, Asociacion de Usuarios del Distrito 

de Riego) has 14 employees, apart from the director, who work in three divisions: 

technical, legal and accounting (see organization chart. Figure 6.4). The irrigation district 

is divided into eight zones that roughly follow the course of the Rio Asuncion and the 

boundaries of the tributaries that join it from the north. Each zone has a representative 

from among the water users/producers in that zone. These representatives act as 

spokesmen (yocales) for their zones and have an informal role in mediating problems 

between producers and bringing back complaints to the administration of the district. 

However, they are not parallel to the staff Representatives of each module in the 
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RioYaqui. As required by law, ASUDIR is overseen by an Administrative Council 

(Consejo de Administracidn) and an Oversight Council {Consejo de Vigilancia), 

comprised of members elected by their fellow producers. 

When the transference occurred, the C.N.A. transferred a combine and a crane 

used to remove pumping equipment from wells. The crane was subsequently traded with 

SCX!OADA for services rendered (Personal interview, senior irrigation district official, 

June 26, 2001). As part of the C.N.A.'s Program of Modernization, ASUDIR later 

received another combine. The building that houses ASUDIR was not turned over to the 

district by the C.N.A., as it was in the Rio Yaqui district; it already belonged to an 

association of local Caborca producers at the time of transference and was made 

available to the new district management at that time (Personal interview, senior 

irrigation district official. June 26, 2001). 

In 1997, the Association of Water Users implemented a significant new 

regulation, the impacts of which are felt and discussed on a daily basis in Caborca. The 

total number of wells in the irrigation district is limited to its current number of 830. 

Thus, in order for a new well to be drilled (assuming the C.N.A. in Hermosillo approves 

the new permit) an existing well must be retired. The new regulation stated that well 

rights could only be moved within the same zone, but could not cross zones. The purpose 

of the regulation is to avoid over-exploitation of certain zones within the region, which 

could lead to excessive over-drafting in particular areas where a high number of wells are 

concentrated. In the coastal zone, a higher concentratron of wells could also contribute to 

salinization problems. There were several meetings before this regulation was adopted 
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to convince the water users to accept it, and then it was put to a vote by the General 

Assembly of water users, and approved. The Hydraulic Committee of the District and the 

C.N.A. also both approved the regulation. However, there is a provision in the regulation 

that allows producers who had a certain number of hectares under irrigation in 1993-94 to 

"grandfather'' in their rights to irrigate those hectares. In such cases, producers are 

allowed to buy (not rent) well rights from any zone and move those rights to one of their 

existing wells, but they cannot drill a new well. A producer interested in simply 

expanding his production from past or current levels, however, would only be allowed to 

move well rights within his same zone. A senior official in the Caborca C.N.A. 

headquarters stated that the C.N.A. is concerned about the grandfathering provision, 

because increasing the amount a given well is allowed to extract is equivalent to allowing 

a new well to be drilled. In a zone with a high concentration of wells, this provision 

could contribute to the overdrafling problem at the zone level (Personal interview, senior 

C.N.A. official, Caborca, June 27. 2001). 

According to a senior irrigation district official, the cost of a permanent and full 

transfer of well rights now is approximately $800,000 pesos (roughly $80,000 US). 

Although temporary transfers are supposed to be made at a price established by the 

Hydraulic Committee, since temporary transfer contracts are direct between seller and 

buyer, there is little real enforcement of the prescribed price structure. Although the 

Association records such transfers, it does not involve itself in the financial transactions 

that accompany the transfers. This important finding implies that the formal water 
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markets mandated by the legislation have retained may informal elements that could 

potentially undermine their essential reason and purpose. 

The Role of the C.N. A. in Caborca 

The National Commission on Water (C.N. A.) has a greater hand in the daily 

operations of the irrigation district in Caborca than in the Rio Yaqui. In Caborca, the 

C.N. A. has retained responsibility for some of the most important functions, including 

approving or denying new well permits. From the beginning, a senior irrigation district 

official stated, there was a reluctance on the part of the C.N. A. to delegate its 

responsibilities to the water users. "What is it that we felt? We felt the government 

didn't want to give up its responsibilities" (Personal interview, senior irrigation district 

official, June 26. 2001). He stated that a former head of the Caborca ofRce of the 

C.N.A. was found to have engaged in underhanded practices and was subsequently fired, 

but that now, under new direction, there is much more transparency in the C.N.A.'s 

operations and there are no similar problems (Personal interview, op cit). 

The C.N.A. delayed turning over certain responsibilities to the Association of 

Water Users (ASUDIR). It was not until October of 1994, ten months after the 

transference, that ASUDIR was given responsibility for approval of planting permits. 

While ASUDIR wants to have review responsibility for new well permits, the C.N.A. has 

not been willing to relinquish this important function. The C.N.A.'s Caborca office 

provides basic data to the Hermosillo state headquarters of C.N.A., and the final decision 
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about new wells permits is made there. ASUDIR is concerned that armchair bureaucrats, 

unfamiliar with the specifics of the aquifer's behavior and district needs, are making 

these decisions. A senior Caborca C.N.A. official emphasized in an interview that the 

Caborca office does have input into the well permit decisions in the form of providing 

basic geohydrologic data. He stresses that the C.N.A.'s concern is the one expressed in 

the National Water Law, that new well applications be considered with a view toward 

their potential effect on third parties, and that such decisions should be based on purely 

hydrological considerations (Personal interview, senior C.N.A. official, Caborca, June 6, 

2001). 

Relationship between the Association of Water Users and the C.N.A. 

Individual producers in the Caborca irrigation district have limited contact with 

federal government officials from the C.N.A. The Director and President of the 

Association of Water Users (ASUDIR), on the other hand, interact daily with C.N.A. 

ofRcials in Caborca and Hermosillo. For example. ASUDIR submits the applications for 

new well permits to the C.N.A. on behalf of the water users requesting them. As stated 

earlier, these applications are vetted in Caborca then shipped to Hermosillo C.N.A. state 

headquarters for review and decision. ASUDIR also works with the C.N.A. and the 

Federal Electricity Commissk)n (CFE) on the annual "Stop Pumping"(Pa''o de Bombed) 

Day, when technicians from the C.N.A. and ASUDIR visit every well in the region to 

measure the static consumption level. The C.N.A. retains close oversight and authority 

over policy issues within the irrigation district, and can block new initiatives or policies if 

it disi^rees with the water users. For example, ASUDIR proposed that the Plan of 



360 

Reduction be ahered to extend the deadline for achieving equilibrium (between extraction 

rates and natural recharge rates) out by two years. During the two-year period, no 

additional annual reduction in extraction quantities would be required. During those 

same two years, the government would agree to invest in infi^structure improvements, 

such as the extension of drip irrigation systems, to make water usage more efficient. The 

C.N. A. did not accept this proposal, stating that the Title of Concession indicates there 

must be a reduction in extractions and that regulation must be respected (Interview, 

senior irrigation district official, Caborca, June 26, 2001). 

The relationship between the Association of Water Users and the C.N. A. in 

Caborca is amicable and professional. Both the water users and the government agency 

are concerned about protecting groundwater resources to ensure that water is available for 

future generations of producers. Nevertheless, there are sometimes divergent vievrpoints 

between the government and the water users as to how best to achieve stated goals. The 

situation of scarce water tends to exacerbate diff^ences in management philosophy. The 

water users, in particular, are walking a tightrope in terms of how to address the water 

shortage problem, as they want to continue to keep as much surface area planted as 

possible, to ensure the viability of their productive activity, while at the same time 

conserving groundwater. There is some tension caused by the influence of HennosiUo 

C.N. A. bureaucrats, who are felt by the Caborca water users not to have a close 

understanding of local problems. 



361 

Establishment of User Fees 

The irrigation service fee paid to the C.N.A. and ASUDIR in Caborca is 

established in the same way as in the Rio Yaqui irrigation district, as discussed in Chapter 

Four. The total annual budget is divided by the total volume of water to arrive at the unit 

cost. This amount is then multiplied by the volume of water that corresponds to well size 

for an individual producer. The resulting amount is the fee/mmS/water that a producer 

must pay to the C.N.A and ASUDIR for '^irrigation service." In 2000-2001. the fee is 

$4.38 pesos per thousand cubic meters, which works out to $2,697 pesos for an owner of 

a well measuring 10" in diameter. The C.N. A. receives about 19 percent of the total 

irrigation service fees paid. This compares with about six percent paid to the C.N.A. in 

the Rio Yaqui, although it would seem if there is to be a higher rate in one of the two 

districts, it logically would be in the Yaqui district, where the C.N.A. maintains a large 

system of three dams. In Caborca, the C.N.A. has no similar physical system 

maintenance requirements that would justify the higher rates. One irrigation official in 

Caborca stated that the amount paid to the C.N.A. from the Caborca region ought to be 

less than 10 percent (Personal interview, senior irrigation district official. Caborca, June 

26,2001 ). 

Conclusions 

The transference program has been successfully implemented in both the Rio 

Yaqui and the Altar-Pitiquito-Caborca irrigation districts. Both districts are operated by 

an effective administration with a clear understanding of their roles as leaders of the 

water users of the respective districts. In arid Sonora, beset by seven recent years of 
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drought, both administrations are mindful of their role not only as distributors of 

irrigation water, but as stewards of the water resource as well The Rio Yaqui SRL 

conducts training courses for district and module personnel to work on stricter water 

control at the field and canal levels. The Rio Yaqui SRL has had to limit water usage to a 

minimal volume per hectare, and has curtailed secondary cultivations. The Caborca 

district has grappled with water shortage by developing stringent standards limiting the 

number of wells and creating extraction limits. In both districts, the transference program 

was implemented smoothly, with few serious conflicts. The smoothness of the transition 

in management responsibility is due in part to the high degree of autonomy to which 

water users in both districts were accustomed, prior to transference. In the Rio Yaqui, 

users had managed the irrigation system since its inception in 1951, although without the 

formal legal authority they have gained under transference. In Caborca, users were 

accustomed to drilling and maintaining their own wells. Moreover, C.N.A. professionals 

were hired into the management positions within the new structure to facilitate a 

successful transition. Both regions can boast a technologically sophisticated producer 

population, adept at adapting new technologies. 

The relative size and scope of the two districts have dictated different transference 

experiences in the two research sites. The Rio Yaqui district, with its 20,000 producers 

organized into 42 separate water modules, is operated by a Society of Limited 

Responsibility (SRL), with 150 employees. The Caborca district, with 6,000 producers in 

two modules, has a simpler organizational structure. The SRL in the Rio Yaqui has more 

autonomy from the C.N.A. than the Associatk)n of Water Users has in Caborca. The 
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C.N.A. retains tighter control over the smaller district, and gives the SRL a fairly free 

rein in the Yaqui area. The C.N.A.'s influence is perhaps brought into clearer relief in 

the Caborca district due not only to the level of engagement of the C.N.A. on a daily 

operational basis in the work of the irrigation district, but also due to the water crisis the 

agricultural region is confronting. The critical water situation provides ample 

opportunity for conflicts to arise over policy strategies. 

The hydro logical attributes of the two districts are also responsible for significant 

differences in how transference was implemented. The Rio Yaqui, reliant upon a gravity 

system that, by virtue of its canal system, binds one producer to his neighbor. There is an 

interdependence built into the infrastructure of the system, so that downstream irrigators 

are affected by the condition of their neighbors' canals upstream, for example. The 

Caborca system, on the other hand, is reliant upon groundwater pumped through 

individual wells. Producers are affected by their neighbors' pumping in areas with a high 

concentration of wells within one zone, or where producers are extracting more than the 

allowed quantities, thereby causing further abatement of the aquifer within that zone, and 

affecting neighboring wells. While the dam system in the Yaqui region is maintained by 

the C.N.A. and the primary and secondary canals are maintained by the SRL, the wells 

upon which Caborca irrigators depend are their sole responsibility. While the stretches of 

the Rio Yaqui can be observed and its depth can be tested, the characteristics of 

Caborca's underground aquifer are more mysterious. No one can state with any level of 

certainty the depth of the water in the region's 831 wells. The water flows in underground 

currents that manifest particular behavkirs in particular areas and it is not a homogeneous 
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pool of water. These hydrological distinctions create both different constraints and 

opportunities for the two districts. At one level, for example, producers in the Rio Yaqui 

have the advantage, irrigating from a gravity system based on reservoirs. The 

government and the SRL maintain the most expensive portions of the irrigation system 

(albeit based on proportionate contributions from the water users). Second, since gravity 

systems are much more common in Mexico than groundwater systems, most of the 

country's irrigation support policies are designed to benefit gravity systems. For 

example, the C.N.A.'s Program of Modernization and Rehabilitation offers funding for 

rehabilitation of canals within districts, but there is no parallel program for wells. On the 

other hand, Caborca's filing groundwater levels have been a major reason behind the 

government's willingness to invest in pressurized drip irrigation systems on over 12.000 

hectares there. The existence of these systems, as well as soil and climate factors, have 

enabled Caborca producers to diversify their production away from traditional crops into 

higher-value export crops. In the Yaqui region, producers are keen to follow suit, but the 

government has not made available resources to undertake a serious conversion of the 

220,000 hectares in the district. 

The different sets of advantages and constraints have created distinct challenges 

for the two districts to resolve. As we shall see, natural factors (including principally the 

distinct sources of irrigation water, surface v. groundwater) and structural factors (i.e., 

differing levels of state support for pressurized irrigation systems, for example) turn out 

to be key determinants of different impacts and responses. Each district is positioned 

distinctly vis-a-vis the influence of transnational corporations, which introduce a 
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particular challenge to water managers in Caborca. Similarly, the extent of global 

economic integration in each district is different, as reflected in their varied responses to 

Mexico's free trade agreements and international market conditions. The next two 

chapters examine in detail how water users in the two districts have responded to the 

transference and other national-level changes in Mexico's irrigation and agricultural 

policies since 1990. Chapter Seven addresses the Rio Yaqui District, and Chapter Eight 

addresses the Altar-Pitiquito-Caborca District. 
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CHAPTER SEVEN: 
EJIDATARIO RESPONSES TO NATIONAL LEVEL CHANGE: 
RIO YAQUI IRRIGATION DISTRICT 

How have producers responded to the package of neoliberal water reforms 

implemented in Mexico in the 1990s? This chapter analyzes the impacts of the water 

reforms on ejidal producers in the Rio Yaqui Irrigation District and examines their 

responses to the reforms, including the transference program, foil cost recovery pricing, 

and establishment of a formal water rights market. The chapter assesses these water 

policy changes in the broad context of agricultural policy which changed significantly 

during the same period, with the Article 27 ejido reforms and participation by Mexico in 

NAFT A. The central argument of this chapter is that most ejidal producers in the Yaqui 

Valley have become increasingly vulnerable economically due to water and agricultural 

policy changes instituted in the early 1990s, resulting in an increased concentration of 

land and water rights in private control and a reduction in ejidatarios who are active 

producers on their own land. The first section of the chapter analyzes how full cost 

pricing of water and a formal water rights market were implemented and how they were 

operated. The second section of the chapter discusses the agricultural production 

complex, including crop patterns and production costs. The third section turns to the 

responses of Yaqui valley ejidatarios to both water and agricultural reforms and examines 

the impacts of the reforms on ejidal producers. 

I. Implementatioii of the Water Reforms 

The previous chapter discussed in detail Mexico's national program of 

transference of the irrigation districts to the water users themselves. In order to review 



367 

the impacts of the transference and other water reforms, it is important first to understand 

what these ottiers are and how they were implemented. 

One of the most important water reforms instituted as part of the new Ley de 

Aguas Nacionales in 1992 was the implementation of a policy to recover the fiill costs of 

water from irrigators. Since water itself is assimied by the legislation to be a "free" 

resource, the latter means in practice that the full costs of water delivery, from the dam to 

the user, should be recovered. Historically, the Mexican government provided vast 

subsidies for water, amounting to 0.5% of the national GDP (Thobani 1997:7). By 1960, 

agricultural water users were paying about 80 percent of the costs of irrigation service. 

By the end of the 1980s, however, the federal government was paying 80 percent and the 

water users' cost share had fallen to only 20 percent (C.N.A., Distritos de Riego en 

Mexico, 1994; 26-27). This shift in how the cost burden was distributed was largely 

attributable to the construction of expensive new waterworks whose costs were borne by 

the C.N.A., which did not endeavor very hard to recover the costs through user fees. The 

World Bank (Easterl998:l7) reported that Mexico's water users associations in 1998 

were paying 100 percent of the operation and maintenance costs in 84 percent of the 80 

irrigation districts. The transition to frill cost recovery was a principal goal of the World 

Bank's Water Resource Management Project in Mexico, a project that was extremely 

influential in directing the course of the reforms. 

A. Voiumctric Measurement and Volumetric Pricing 

The volumetric measurement of water was a principle promoted by the World 

Bank in its Mexico water program. Volumetric measurement was a key concept 
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incorporated into Mexico's new water policy, elaborated in Article 100 of the 

Regulations which states that titles of concession of water for irrigation districts ought to 

be defined in terms of the volume of water to be conceded. However. Palacios (1997:3) 

points out that one of the major problems with respect to the legal aspects of the 

transference program was the lack of precise volumetric definition of water rights in the 

Titles of Concession given to the water modules. He argues that "...a volumetric right of 

water was not determined to be given in the Concession Title for the module. It is only 

indicated that the C.N.A. will annually define the supply of water in order to do the 

planning for the irrigation districts and the corresponding modules. In this respect there 

is great confusion because neither the Law nor its Regulation explains the difference 

about what a right is and what a water dotacion is" (Palacios 1997:3). Palacios states that 

this lack of definition about volumetric water quantities has been the cause of conflicts 

among water users, such as the conflict between Irrigation District (026) and the city of 

Monterrey regarding water supply from the Rio San Juan; as well as conflicts such as 

those over the Las Lajas River in Guanajuato and the Atoyac River in Puebla. as well as 

other areas where upstream construction has begun, despite the fact that downstream 

water flows have already been assigned (Palacios 1997:4). Although Palacios apparently 

found evidence of these problems, there do not appear to be any similar conflicts in the 

Rio Yaqui or Caborca irrigation districts regarding the quantity of the block-of-water 

{agua en bloque) they receive. The Palacios findings are based on a survey of directors of 

52 water users' associations, conducted in 1994, in a total of nine (of 81 total) irrigation 

districts. This is a reasonable sample size, but may point up that there exist s^nificant 



369 

regional differences in the level of technical and professional sophistication in distinct 

districts. Also, the study was conducted just two years after the initiation of the water 

reforms, and many problems that were conflictual at the outset may have been resolved in 

the interim. The principal obstacle to widespread volumetric measurement of water 

delivered to individual flelds (in a gravity system) is the virtually complete lack of 

measuring instruments required to accomplish the measurement, although Palacios notes 

that in northern Mexico some districts have successfully used volumetric-based water 

delivery in spite of having inadequate measuring instruments. Both the Rio Yaqui and 

Caborca districts employ volumetric delivery and pricing of water. 

The World Bank has promoted the concept of volumetric pricing of water as well 

as volumetric definition of rights and available supply. According to Thobani (1997) of 

the World Bank, volumetric pricing of water assures that farmers using inefficient 

irrigation systems, in which much of the water is lost to runoff or seepage, are paying 

only for the volume of water they receive, not water that ultimately benefits downstream 

users. Prior to the initiation of the water reforms, vast quantitities of water were wasted 

by producers who considered it a free good and did not worry about maximizing the use 

of it. As an IMTA' study maintained (IMTA 1994:16): 

^In the case of water resources, [the previous system of state-managed irrigation] 
ended in the absence of an equitable system of charging by volume and equilibrium 
prices, generating among users a growing waste of the resource. At the same time, the 
lack of this system has meant that irrigation districts have not been able to achieve 
financial self-sufficiency, generating distortions and inefficient water allocation." 

' IMTA is the Instituto Mexicano de Tecnologia del Agua, the Mexican Water Technology Institute, which 
is under the auspices of the National Water Coaunission (C.N_A.). 



370 

By 1998, though, as we have seen, the World Bank stated that 84 percent of transferred 

irrigation districts were one hundred percent self-sufficient.^ Neither the Rio Yaqui nor 

the Caborca districts receive any direct government subsidies toward their operation, and 

therefore should be categorized as financialiy self-sufficient. Again, there appear to be 

significant regional distinctions in the outcomes of transference programs. For example, 

Palacios (1997:5) reported that more than 50 percent of the module directors in his survey 

stated they were unable to achieve a satisfactory agreement concerning the payment of 

fees for the "block-of-water" to the C.N.A. He found a lack of regulation about the ways 

of quantifying fees, because, he states; "...the methodology is not followed the way it is 

proposed in the instructions attached to the Concession Titles, and many times those fees 

are charged as part of the quotas but not in volumetric dotacion as it is established by 

decree-law [sic]. For each case, this percentage has generally been negotiated with the 

directors of the modules and, therefore, there is not uniformity regarding the total cost 

and there is a variability in the amounts, even in similar conditions of operation" 

(Palacios 1997:5). Palacios also found that there are no accounting standards that must 

be followed, making it difficult to compare one module with another. 

In Mexico currently, given the flexibility of the legislation and regulations 

governing water, there are many ways to charge for irrigation service, which are 

summarized in Table 7.1. 

^ According to the National Water Commission (2001:36), only 69 percent of irrigation districts were 
financiaUy self-suffident in 2000. Although the background data are not available for either finding, and 
therefore it is difiScult to assess the accuracy of either clann, it may be that the World Bank and the C.NA. 
use different criteria to establish self-sufficiency and therefore derive different results. 



371 

TABLE 7.1: Methods in Use in Mexican Irrigation Dbtricts for Assigning Fixed and 
Volumetric Tariffs for Irrigation Service 

A B C D E 
Irrigitioa 
scrvke fee 
assigamcat 
methods 

Per 
fanning 
cycle 

Fixed fee 
per hectare 

Volumetric charge-
per-hectare by 
thousand cubic 
meters 

Volumetric 
charge-per-
hectare (mm^) 
where volume 
is restricted 

Mixed fee structure, 
based on fixed costs 
assigned on a per-
im'gated hectare 
basis, and another 
part based on 
volumetric use 

Source: Paiacios, 1997:5 and author's own elaboration. Columns A through D are fee structures actually in use: Colunui 
E is a fee structured proposed by Paiacios to recover fixed costs and maintain a volumetric system. The fees are established in two 
phases, first, the amount (ciiora> ro be paid to theC.N.A.for irrigation service, and second, the fee set by the water module or Society 
of Limited Responsibility (SRL) for administration, operation and conservation of the irrigation district. 

In 1996, a major change in the fee structure was instituted in the Rio Yaqui 

irrigation district due to water shortage caused by drought. That year the district moved 

from a system in which water was available on "free demand" {por demanda libre) to a 

system that limited the amount of water per-hectare for all producers in the district. 

Under the free demand system, water was charged out by volume needed, and therefore, 

a producer could ask for the quantity of water needed for his crops and within his budget, 

without limitation. Water was still delivered by volume (that is, measured by thousand 

cubic meter units) to the producers. Since 1996, water has been allocated on the basis of 

a fixed-volume of water per-hectare irrigated, in accordance with the volumetric-based 

measurement policy. This is a clear shift from the policy prior to 1996 under which 

producers in the Rio Yaqui district could use as much water as they could afford. 

According to a module Representative, "We're only in the fifth year [2000] of a fixed 

volume of water {dotacion fijd). Before 1996, people could say I'm goii^ to plant cotton' 

and get the water. This was when there was plenty of water." (Personal interview. 
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Module official, February 3, 2000, Obregon, Sonora). However, with the drought 

conditions that prevailed from 1995, local officials decided to allow only a fixed volume 

per producer. Now water users in the Rio Yaqui district have a right to only 7.5 mm^/ha, 

a minimal amount sufficient to plant winter wheat. The water is made available in four 

or preferably five "riegos" or irrigation sessions, throughout the wheat growing season. 

Producers who want to plant higher water use crops, such as fhiits, vegetables, or cotton, 

must purchase additional water rights or rent additional land. As the table below 

demonstrates, the fixed volume of water-per-hectare (jdotacion) in the Rio Yaqui district 

has decreased since 1996. This means, as we shall see. that the spring-summer growing 

season has been all but abandoned due to a shortage of water. Effectively, then, by 2000 

the fall-winter cycle was the only productive season in the Rio Yaqui. The fixed volume 

of water per hectare fell to only 5,7 mm^/ha in 2000-2001 due to water shortages, but 

then increased again to 7.5 mm^ in 2001-2002 (Personal interview, senior irrigation 

district official, February 14, 2002). 

Table 7.2: Changes in Fixed Volumes i'*Dotaciones") of Water, Rio Yaqui 
Irrigation Distri ct, 1996-2002 
1996 10 mm^/ha/year 

1997 9 mm^ 

1998 7 mm^ 

1999 7.5 mm^ 

2000 7.5 mm3 

2001 5.7 mm3 

2002 7.5 mm^ 

Source; Personal interview. February 3.2000; Personal interview, 
senior Irrigation district official. Feimiaty 14.2002. 
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B. Full Cost Recovery Pricing 

The Ley de Aguas Naciomles requires that water users pay the full cost of 

irrigation service, administration, operation, and system maintenance.^ In one report 

comparing the transference experiences of different countries, the World Bank states: 

"The Bank has consistently worked to persuade governments to improve cost recovery 

from irrigation projects and has taken the position that farmers should pay the full 

operation and maintenance costs" (World Bank 1998:17)/ 

The price of water is to be determined in a two-part process, where one part of the 

water tariff corresponds to covering the costs of irrigation service provided by the 

National Water Commission, for delivering a "block of water" {agua en bloque) and the 

second part corresponds to covering the full costs of administration, operation, and 

mamtenance. including debt retirement and system improvements, at the water module 

level. The C.N.A. is responsible for establishing its fee (Article 104, Regulations) and the 

District is responsible for setting regulations regarding how module-level fees will be 

established within its water user associations (Article 101). 

The Rio Yaqui irrigation district uses a mixed fixed and volumetric basis to its 

fee structure. The fee paid to the SRL (about 6 percent of which is in turn paid to the 

C.N.A. by the SRL) is calculated on a volumetric basis, and the fro paid to the water 

 ̂ See Ley de Aguas Nacionales, Chapto* (I, Section IV, Article 68, published December I, 1992 in Diario 
Oficiai de la Federacion, Mexico City. 
* The World Bank (Easter 1998:IT) report states that "fiiir operation and maintenance (O and M) has many 
mterpretations, stipulating, however, that the Bank's interpretation includes normal operation costs, normal 
maintenance costs, overheads of stafili space and vehicles and equipment as well as depredation. Some 
countries refer to O and M cost recovery, but &il to include costs of asset replacement and depredation. 
The report (17) notes that there is less agreement about who should pay investment costs, with "ongomg 
debates regarding whether &rmers should pay, how much, and for \^at level of improvement" 
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module is calculated on a per-hectare basis. In the Rio Yaqui district each year, there is a 

two-step process to set a "cuota" or tarifT established by the SRL and a separate fee 

required by the water module itself. The first part of the fee is to cover C.N.A. costs as 

well as SRL costs. In both cases, the intention is to develop a water price that fiilly 

recovers the cost of administration, operation, and maintenance {administracion, 

operacion y conservacion) of the irrigation system. The user must pay essentially the 

costs of delivering his or her water from the reservoir via the canal system to his or her 

fields. 

The first step in setting the irrigation service fee (or cuota) is a determination of 

how much water is going to be available systemwide, based upon reservoir levels and 

projected precipitation. The C.N.A., SAGAR and SRL officials make this determination 

in early October of each year, prior to the onset of the fall-winter planting season. The 

available water quantity {el monto de agud) is then divided by the number of hectares 

projected to be under irrigation in the fall-winter growing cycle, for a per-hectare volume 

of water, or "dotacion." The cost of the "dotacion" is determined by arriving at the total 

cost for administration, operation and conservation of the irrigation system, taking into 

account as well the fees owed to the National Water Commission (C.N.A.) for 

maintenance of the dam system. The "dotacion" for 1999-2000 was 7.5 mm^ (thousands 

of cubic meters, millares de metros cubicos), and the cost per hectare was 50 pesos. ^ As 

stated earlier, the 7.5 mm^ fixed volume and cost per hectare of $50 pesos remain in 

effect in 2002. 

' The exchange rate between pesos and U.S. dollars in 2000 was approximately 9.5 pesos=$ I U.S. 
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The second part of the water cost is determined by the agricultural directives, or 

elected officers, of each water module (asociacion civil). The directives take into 

account their expected costs for administration, operation and maintenance of the 

module, as well as proposals for system improvements within the module, and the need to 

retire any debts the module carries. Water modules can have different cost regimes due 

to infrastructure improvement programs that may be underway, debt retirement 

obligations, or personnel issues that must be resolved (such as severance pay or other 

contractual obligations). In 1999-2000, the second part of the tariff added from $35 to 

120 pesos on to the $50 peso base cuota established by the SRL. Thus, the total cost of 

water in the Rio Yaqui in 2000 was approximately $445 pesos/ha in 2000 (using the 70 

peso figure for the module portion). A senior irrigation district official stated that in 2002 

the average module portion is about $200 pesos per hectare, meaning that total cost of 

water is now about $575 pesos/ha. 

Table 7.3 shows how the water cost per hectare is calculated. 

TABLE 7. 3; Water Cost Structure in Rio Yaqui Irrigation District (Per hectare) 
YEAR C.N.A./SRL Water Module Producer' 
1999-2000 ($50 pesos X 7.5 inm3)/ha. $35/ha to $ 120 pesos/ha, 

depending upon module 
S375.00 
volumetric/C.N.A7SRL 
portion 
plus Module's $70 = 
$445/ha. 

2001-2002 ($50 pesos X 7.5 nim3)/ha. $200 pesos/ha $375.00 + $200= 
$575.00/ha. 

The per-hectare figure is then multiplied by the number of hectares a producer has 

under nrigation for a total water cost. Since each water module sets its own module-level 

^ The 1999-2000 cost is approximately $44.50 US and the 2001-2002 cost $57.50 U.S7ha. 
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fee, a producer with land in different modules may be charged differential water fees for 

the same fixed-volume of water. 

C. Establishment of a Formal Water Rights Market 

Informal water markets have operated for years in Mexican agriculture (Thobani 

1997). The Ley de Aguas Nacionales (1992) established a formal water rights market to 

avoid coyotaje or unscrupulous middlemen operating a black market. According to the 

World Bank, Mexico and Chile are the only two countries to establish formal water 

markets at the national level (Thobani 1997:5). Thobani, director of poverty reduction in 

Latin America at the World Bank, has argued that tradable water rights are an important 

tool for poverty reduction, because individual farmers can retain their land while selling 

off surplus water to reduce their debt (Thobani 1997:7). He maintained that tradable 

water rights ensure that water flows to more efficient, productive uses (op cit:7). Water 

rights have been posed as a solution in other areas as well, including the Colorado River 

system which crosses parts of seven U.S. states and two Mexican states. In a symposium 

held in 2000 to assess Colorado River allocation and environmental issues, water markets 

were proposed as a way to allow voluntary trades of water, avoiding creation of a 

bureaucracy and to allocate scarce water resources to the most productive uses (Varady 

2001:201). A separate system of taxes or appropriations would be recommended to 

ensure that public needs can compete effectively with consimiptive needs (op.cit.:20l). 

Others countered that markets are an inadequate mechanism to deal with water, and must 

be highly regulated to achwve satisfactory results; that local communities (particularly 

agricultural communities) resist water transfers; and that water markets are ^oo 
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simplistic" a solution leading potentially to disastrous water "buyout" scenarios 

(op.cit.:201). The discussion by Varady et.al. does not explicitly raise equity concerns 

regarding economic asset differences that exist on the two sides of the border, but 

certainly this might be a potential area of objection on the parts of Sonora and Baja 

Califbrm'a Norte. 

As established by the National Water Law, within an irrigation district, producers 

buy and sell water rights through their own modules or by means of a Water Bank {Banco 

de Agua) managed by the SRL. Non-agricultural, commercial and industrial water rights 

are required to be formally registered in a Public Registry of Water Rights (Regisiro 

Publico de los Derechos de Agua). According to Mary Kelly (2000:16), the public 

registry in Mexico is '^still somewhat incomplete and inconsistent" but "it has been 

greatly improved over the last several years with funding from a World Bank loan." 

Kelly (op.cit.:16) maintains that development of an "accurate and complete" registry is 

critical to future water management and water rights trading efforts in the Rio Conchos 

basin of Chihuahua where she works as well as in Mexico as a whole. 

Within the Yaqui district, water trades are conducted in a formalized way, 

according to Article 70 of the National Water Law and regulations set forth in the 

Reglamento to the Ley de Aguas Nacionales (Regulations for the National Water Law).^ 

The water traded within the irrigation district must all be used there. In order for water to 

be transferred outside District boundaries requires a two-thirds vote of the general 

assembly (asamblea general) of the irrigation district in a meeting called expressly for 
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that purpose. Direct transfers between water users is prohibited by regulation. Water is 

traded at the cost of the normal water tariffs, in accordance with the regulation. Water 

transfers can be partial or total, temporary or permanent. 

Surplus water results, for example, when an individual producer will need less 

than his full dotacion of water (i.e., less than 1.5 mm^/ha) if he is planting a lower water 

use crop, such as garbanzo beans, than wheat, or if he or she has decided not to plant at 

all in a given season. In such cases, the producer may want to be able to offer the water 

to a close friend (compadref in a different water module. But first, he must tell his own 

module Representative that he will have surplus water. The Regulations state that the 

module has the right to buy that water surplus back from the producer, if it is needed for 

other producers within the module. Often, the module will not need the extra water 

(especially if it is late in the planting season) and therefore can afford to let it go outside 

the module. In that case, the Representative arranges for the surplus to be transferred 

through the Water Bank {Banco de Agua) operated by the SRL. The compadre in the 

second water module can then purchase the surplus rights through the Banco de Agua. 

(Interview, Module Representative, February 3, 2000, Obregon, Sonora). 

^ See Reglamentos de la Ley deAguas Nacionales, Chapter II, Section IV, Article 104, published January 
12,1994 in the Diario Oficial de la Federacion, Mexico City. 
' The word compadre can only roughly be translated in English as '*god&ther," with comadre being the 
feminme equivalent It refers to a very close family firiend who, generally by serving as godparent at the 
baptism of a child, comes to be regard^ as more than a friend and practically a family member. The 
husband or wife of the individual also becomes compattes with the &mily. 
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D. Privatfajtinn «f Water 

The Ley de Aguas Nacionales opened the door for the privatization of the nation's 

water resources. Under the legislation, however, privatization can take myriad forms. 

The term "privatization" is thus a catch-all term that generally characterizes the distinct 

channels by which publicly owned or managed water resources or systems come under 

the control and/or ownership of private compam'es or individuals, in full or in part. We 

have already seen (in Chapters One and Four) that both Bennett (1995) and Pineda 

(1999) studied the privatization of urban water systems and found no necessary 

correspondence between private urban water management and efRciency gains or 

increased system effectiveness. Later in this chapter on the Rio Yaqui and in the next on 

the Caborca irrigation district, I discuss the impacts of a second form of privatization of 

water via the transfer of communal ejidal water rights to private producers. In order to 

capture the full scope of how water can be privatized, it is important to examine a third 

instance of privatization that is occurring in the Fuerte-Mayo mega-agriculture project, 

which is scheduled to bring irrigation to 35,000 hectares in far southern Sonora. The 

Fuerte-Mayo project actually provides two different manifestations of the process of 

privatization, the first, a public-private partnership for the first time ever in the 

construction of a federal dam, and second, the privatization of water through the 

acquisition of ejidal lands that are beginning to be sold to private companies and 

individuals. 

The Fuerte-Mayo "mega-agricultural" project has for 40 years been scheduled to use 

water &om a dam on the Fuerte River, known as the "Huites Dam" (formally named the 
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"Luis Donaldo Colosio" Dam), creating a hydroelectric and irrigation project on the 

Sonora-Sinaloa border, located in the northern Sinaloa village of Choix. The project was 

supposed to have been buih partially with private dollars, the first federal dam project in 

Mexico to have private investment.' Although the Huites Dam was completed in 1995, it 

has scarcely ever been operational, due in part to low reservoir levels caused by the 

drought. However, ejidal producers in the Fuerte-Mayo irrigation unit just recently began 

to receive their water allocations from this project. The affected region is located 

between Estacion Don and Estacion Luis, south of Huatabampo, Sonora in the coastal 

region bordering with Sinaloa. The current phase of the project was the opening in 

November 2001 of 1,800 hectares to cultivation, with a volume of 18 Mm^ (million cubic 

meters) of water, benefiting 6 of the 15 ejidos in irrigation unit No. 2, with a total of 525 

ejidatarios currently benefiting from this phase. The total '"Huites" project is eventually 

scheduled to provide irrigation for 35 ejidos on 20,000 hectares in the mum'cipality of 

Huatabampo in southern Sonora (Garcia 2002). The opening of this area to cultivation is, 

according to the statewide newspaper. El Imparcial, "long overdue." Plans for the Huites 

Dam and its irrigation components were first made in the 1964 Plan Hidraulico. In 

November of2000, ejidatarios from the Fuerte-Mayo region took over the regional 

offices of the C.N.A. in Navojoa, and later blockaded the international highway, 

demonstrations in support of their demand for the title of concession to the irrigation 

water (Garcia 2002). 

^ JefTBanister has begun a shidy of the impacts of the Huites inigation project on the organpipe 
(pitahaqya) forest and the qidatario community that is in the new canal corridor. 



381 

The Huhes-Fuerte-Mayo project is being constructed in an area of precious ecological 

diversity and importance, and the project to date has not incorporated any environmental 

mitigation or planning. Already great swaths of organpipe stands totaling hundreds of 

hectares have been cleared. Ecologists, academics and some community members from 

the region are very concerned about the project's potentially disastrous impacts on the 

flora and &una of the coastal region, near Agiabampo Bay on the Gulf of California, an 

area considered to be "virgin" by many experts. The case has garnered the attention of 

researchers at the national Mexican Institute of Water Technology in Cuemavaca. In an 

international conference on transference of irrigation districts, held in Mazatlan, Sinaloa 

in April, 2000, only one paper was dedicated to environmental issues surrounding 

transference, and its focus was on the Pitahaya Forest of southern Sonora, called by the 

author "unique in the world, due to its extraordinary beauty, a forest of great density..." 

(Wercke, 2000: 164). One academic researcher stated that the total project's impacts will 

be "lethal" for the ecology of the region. The project brings into relief the conflict that 

often exists between economic development of a region and the survival needs of a very 

impoverished population. Of the 25,000 people who live in the region that ultimately 

will be opened to agriculture through irrigation, 95 percent of the population has annual 

income less than $3000 pesos (about $300 dollars), and the average age is 56 years old, 

due to the high rate of migration of youi^ people seeking employment elsewhere (Garcia 

2002). Experts anticipate high rates of ecological damage due to the flow of insecticides 

and other agricultural contaminants into the waters of the bay, killing off plant and 

animal species, as well as the use of airplanes for chemical implication that may disrupt. 



382 

The region affected has one of the densest forests of organpipe cactus (pitahaya) 

anywhere in the world (Personal interview, Alberto Burquez, May 1999), and some 

experts have suggested that sustainable economic development efforts be initiated to 

market the delicious red pitahaya fruit as a high-end specialty fruit on the export market. 

Other plant species include: jito, alofitas (plants linked to saltwater environments), 

coastal tunas, and mesquites. Affected species of fauna will be; bottlenose dolphins, 

pelicans, earwigs (a species which only nests in this region), spoonbill herons, cockerels, 

and many species of migratory birds from the United States and Canada, such as ducks, 

geese, and the roseatte spoonbill, among others. 

The private sector's financial involvement in this project was anticipated to be very 

large at the outset, but the project changed hands numerous times since its inception, and 

ultimately was taken over by the government. The original intention during the planning 

stage was for private investors to pay for building the irrigation works and to recover 

their costs through user fees. Private investors have not been keen to leap into major 

waterworks projects in Mexico due to the high initial costs and the long-term period that 

would be needed to recover infi^ructure costs from water users. Since agriculture is 

only just being established in the region, and the producers affected are all ejidatarios, it 

may be that potential investors have viewed the investment as high risk, with little track 

record to guide them as to the relative safety of the investment. Given that the water has 

started to flow, it seems likely that the region is ripe for private land investors and 

speculators. One researcher active in the region has stated that there has been active 

interest by private individuals and companies in acquiring land, and that a substantial 
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amount of ejidal land has already been sold to private parties. Given the potential of this 

area for speculation, as irrigation water begins to flow, the project merits substantial 

additional research to observe the degree to which privatization takes hold, and in what 

ways. 

E. The Agricultural ComDlc»; Wheat 

Before we can turn to a consideration of the responses to the transference and 

other water reforms, it is critical to have a solid understanding of the agricultural 

production complex in the district, because agricultural needs are of course determinant 

of water needs in an irrigation district. The 1992 water reforms are part of the same 

neoliberal package of changes as NAFTA and the Article 27 ejido reforms. All of these 

changes took effect during the two-year period, 1992-1994, and have effects which are 

closely intertwined. It is important to understand the water policy changes in the broader 

context of these other changes, which sought to make Mexican agriculture more 

competitive and better integrated with the international market. 

Historically, the Yaqui valley has been a very significant producer of wheat and 

cotton for Mexico, as well as oilseeds and com. Table 7.4 provides data from the last 

fifteen years. As we can see from Figure 7.1, the total area in crops decreased steadily 

from 1991 through 1999, but the yields of crops (tons/hectare) steadily increased over the 

same period. Figures 7.2 through 7.5 demonstrate changes in the area planted in various 

crops from 1985-1986 through 1998-1999. As we see in Figure 7.2 demonstrating the 

planted area in the Fall-Winter cycle, the area in wheat steadily decreased throughout the 



TABLE 7.4: Yaq ui Valley Crop Production 
1986-1999 

AVO. YIELD AVO. YIELD YIELD YIELD 
CROP AREA (HA) AREA(HA) AREA (HA) (KG/HA) (TONSMA) AREA (HA) (TONS) (TONSMA) 

im-iN8 im-n 
PALL-WINTER 
Wheal 160.445 142,100 110,605 5,330 5.663 102,076 620.635 6.08 

Com 19,398 57,320 67,390 5,675 6.2425 34,499 185.823 5.39 

OHseed (Carta) 11,390 4,595 24,830 2,270 2497 33,291 87,912 2.64 

FruMs/Veg (hort) 7,600 7,160 9,720 18,720 20 592 14,776 320,436 21.69 

GartMnzo 2,248 1,260 2,430 1,870 2.057 1,184 3,015 2.55 

Cetwda 2,150 1,755 490 5,175 5.6925 

Other 1,156 4,060 3.51 

SPRMO-SUMMER 
Cotton 22,650 18,288 32,120 3,060 3.366 25,692 87,823 3.42 

Sorghum 9,467 1,722 7,913 5,020 5.522 0 0 0 

Beans 840 1,436 240 1,200 1.32 2,186 3,695 1,69 

Com 290 8,180 3,085 4,900 5.39 0 0 0 

SUMMER 0 

Soy 51,185 80,801 162 1,940 2.134 0 0 0 

Sesame 5,485 3,348 196 620 0.682 0 0 0 

Com 1,022 4,035 18,490 4,200 4.62 371 0 0 

Sorghum 700 1,070 5,230 4,800 5.28 0 0 0 

Fruils/Veg (hort) NA 680 12,300 13.53 

0 

0 0 0 

PERENNIALS 0 

Alfalfa 2,438 2,350 2,275 11,820 13.002 2,128 26,174 12.30 

FruHs 700 1,030 1,126 9,020 9.922 1,773 14,184 8.00 

Other 3,590 3,220 1,450 0 
0 

TOTMS 301,796 339,690 288,432 97,920 107 712 219,132 1,353,757 6.18 

Source: SAGAR 200 0, DOR (to. 148Cjiie me; INIFAP2000 
-- •— . . 

u> 
c» 
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FIGURE 7.1: TOTAL CULTIVATED AREA, YAQUI VALLEY. 1985-2001 

TOTAL AREA PLANTED, YAQUI VALLEY, 1985-2001 (Ha) 
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FIGURE 7.2: FALL-WINTER CROPS. YAQUI, 1985-2000 
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FIGURE 7.3: SPRING-SUMMER CROPS. YAQUI. 1985-2000 
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FIGURE 7.4: SUMMER CROPS. YAQUI VALLEY. 1985-2000 

SUMMER CROPS, YAQUI VALLEY. 1985-2001(Ha) 
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FIGURE 7.5: PERENNIAL CROPS. YAQUI VALLEY. 1985-2001 
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1990s (although yields were growing). In 1999-2000, the area in wheat jumped again to 

192,000 hectares. Cotton has been the principal Sprii^-Sunimer crop (Figure 7.3), 

followed distantly by sorghum, but by 1999-2000, the area in cotton plununeted from 

25,692 hectares to less than 5,000 hectares, due to the low price of cotton that left many 

producers disillusioned and returning to wheat after 1998-1999. Soy reigned as the 

principal summer crop through the late 1980s and early 1990s (Figure 7.4), but then soy 

production fell to close to zero by 1996, while com production increased. By 1998-1999, 

there were virtually no summer crops in production due to the lack of irrigation water, 

suspended due to low reservoir levels that would only support one (Fall-Winter) growing 

season. Figure 7.5 shows changes in the area in pereimial crops, indicating growth in the 

area planted in fruits and a slight decline in the amount of alfalfa. The diversity of crop 

production (see "other" category) diminished greatly, falling to nearly zero by 1998-99. 

Even when surface water from the Rio Yaqui system is unavailable, some crops can still 

be grown by producers who have access to one of the district's 130 wells. 

The majority of Yaqui Valley producers are ejidatarios, with fully 75 percent of 

producers in the Yaqui valley, operating on an average landholding of 8.99 ha. Of these, 

nearly 6,000 ejidatarios control very small holdings of 4.3 ha. An additional nearly 5,000 

ejidatarios control slightly larger holdings oC on average, about 6 ha. In contrast, the 

5,255 private producers have average holdings of 19.58 ha. (all IMTA 1990). Sonoran 

producers rank in third place nationally in their receipt of PRCXZAMPO support during 

the Fall-Winter growing season, and are ranked 12*** place when looking at support 

received throughout the agricultural year (ASERCA report, June 1998, Tables 1 and 2). 
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The Rio Yaqui irrigation district has a total of220,000 irrigated hectares, of 

which 192,000 were planted in wheat in 1999-2000. Wheat was by far the dominant crop 

being produced in the Valley, with only about 5,000 hectares in cotton, after international 

cotton prices had &Uen in 1998-1999. Other crops included oilseeds, honeydew and 

water melons, mangos, chiles, chickpea and assorted other crops in small quantities. 

Winter wheat is planted in the Yaqui Valley in early January, and harvested in late May, 

and ideally would be irrigated 5 or 6 times during that period. However, with the water 

shortage, Yaqui producers were limited to only four riegos in 1999-2000, a number 

considered barely minimal. In 1999-2000 it was more expensive than usual to produce 

wheat due to an invasion of plant louse (pulgdn) in the wheat. Plant louse requires 

treatment with pesticides, which signifies another high cost for producers. Also, the 

strong winds that accompanied the only rain of the season at the beginning of March. 

2000 caused lodging (acame), a problem where the wheat is literally blown over by the 

wind, resulting in a broad pattern of damage in certain areas across the valley. In 1998-

1999, the Yaqui valley producers benefited from high yields, averaging close to 6 

tons/ha. It was anticipated that more than one million tons would be produced in 1999-

2000 (Personal interview, SAGAR Official, May 11, 2000). 

The wheat is marketed by the various producers' unions to the Mexican 

government. In 1998-1999, the Valley produced 701,142 tons of wheat in the Fall-

Winter cycle. Of that amount, 42 percent was exported, and 58 percent was sold to the 

national market (Personal interview, SAGAR official. May 11, 2000). The producers' 

unions also have contracts with other countries that buy Mexican wheat, such as Italy and 
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Afiica. Prior to the naid-1990s, the federal government food and warehousing program, 

CONASUPO, bought wheat at "reference" prices, but CONASUPO no longer is 

authorized to buy basic grains. The new program under PROCAMPO in support of 

commercialization and marketing of crops affected by the CONASUPO abandonment is 

ASERCA (Apoyos y Servicios para la Comercializacion). The ASERCA program was 

created in 1991 to help institute the transition to a fully free market set of marketing 

arrangements, provides three services: 1) ASERCA manages the PROCAMPO prognun; 

2) ASERCA manages the marketing support program; and 3) ASERCA manages the 

program of price guarantees (coberturas). The "coverage" or coberturas program allows 

producers to lock in at a definite price for their crops, by paying an upfront fee or 

guarantee. In the Rio Yaqui valley, there is little participation by the ejidal sector in 

ASERCA's guaranteed price program because there is a requirement for upfront 

guarantees and collateral which few ejidatarios can provide. Only one ejidal producers' 

union said that it participated with ASERCA. On the other hand, there is a high 

participation rate on the part of private producers. According to one employee of a 

private producers' union, 90 percent of their members participate (Personal interview. 

Private producers' union employee, January 28, 2000). 

Although there typically would be 40,000 to 60,000 hectares in com in the Yaqui 

Valley, in 1999-2000 there was only about 4,000 hectares in com, due to the water 

shortage (Personal interview, SAGAR official. May 11, 2000). "Everyone had to turn to 

wheat," the official commented. Of the white corn {maiz bianco) produced in Fall-

Winter, nearly all of it is intended for human consumptkin, as it is of high quality (op cit). 
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Fruits and vegetables, as well as cattle, are also important agricultural products from the 

region (op cit). 

In 1999-2000, 86 percent of the Yaqui district's area was planted in wheat. 

As we see from Figure 7.6, this is the highest area in wheat in at least IS years, and was 

an increase of 46.5 percent over the previous year. Why this marked increase in wheat? 

In interviews producers and officials commented that Yaqui valley producers "know" 

wheat. In a time of uncertainty, when secondary crops had been cancelled for the second 

consecutive year due to low reservoir levels, producers turned to wheat as a crop they are 

confident in. Moreover, the previous year had been a difHcult one for cotton growers, 

with low international cotton prices, and as a more water-consumptive crop, producers 

would be forced to purchase additional water rights, which the eventual market price 

might be unable to justify. Since the federal government still subsidizes the international 

price of wheat for domestic growers, wheat is a relatively safe investment, even if, as in 

1999-2000, producers believed the government price too low to be profitable. 

The wheat is marketed through producers' unions. Most unions have membership 

from either the private producer sector or the social sector; very few have membership 

from both sectors. The producers' unions play an extremely important role, providing a 

full range of services from seed provision to arranging or financing credit to marketing 

the wheat. Producers' unions are the organizations that speak for the producers, and 

organize and lobby on their behalf. The Yaqui district has 18 producers' unions, located 

in Ciudad Obregon. 
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FIGURE 7.6; AREA IN WHEAT. YAQUI VALLEY. 1985-2001 
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Mexican producers now compete directly with Canadian and U.S. wheat producers, 

but from a very different looking playing field. The differences are more pointed when 

considering the very different land tenancy arrangements in Mexico compared with 

Canada and the United States. At the outset of the agricultural modernization initiative in 

1990-1991, the Mexican government anticipated dropping all price supports to 

agricultural producers, as part of the neoliberal program. However, it has proved 

untenable to drop support for grain producers, due to the very low international prices for 

wheat. The price of wheat guaranteed by the Mexican government was the single most 

important factor of concern to Yaqui valley producers in 2000. The government 

announced in February 2000 that for the fourth consecutive year, the subsidized price of 

wheat would be $1,400 pesos/ton ($133 USD), with an additional $60 pesos/ton for high 

quality. 

Each year the district oflRce of the Agriculture Ministry (SAGAR) develops a plan 

of operation for Yaqui valley producers that provides two sets of projected cost outlays to 

produce one hectare of wheat. Similar plans are developed with different cost structures 

for other crops. One plan pertains to the private producer; the second to the ejidatario. 

Significantly, the plan of operation is used by the private and public banks and financial 

credit institutions as the basis of their lending programs. Table 7.5 provides an analysis 

of the change in the cost to produce one hectare of wheat from 1993-94, the year after the 

transference, to 1999-2000. The total cost to produce one hectare of wheat in 2000 was 

$6,197 for an ejidatario and $6,418 for a private producer. Private producer costs are 

slightly higher due to taxes and other fees imposed on them. This table demonstrates that 
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overall production costs increased by approximately 140 percent for both the ejidal and 

the private producer sector over this period. The significant drivers of the skyrocketing 

costs are the increases in water and other inputs (such as fertilizer and pest and disease 

control) and increasing interest rates. The cost of water rose by 172 percent over the 7-

year period. As a percentage of total costs, water rose only slightly between 1993 and 

2000, representing 6 percent of total costs in 1993 and 7 percent in 2000. Irrigation and 

drainage as a whole, including water costs, represented the same percentage (12%) of 

total costs in both 1993 and 2000, which demonstrates that water costs have 

proportionately stayed in line over the period. 

Table 7.6 summarizes the percentages of each cost category as a proportion of total 

production costs in 1999-2000. The proportions of each category as a percentage of total 

production costs did not change substantially over the period. 

TABLE 7.6: WHEAT PRODUCTION BY COST CATEGORY, 1999-2000 

CATEGORY PERCENTAGE OF TOTAL 
COSTS/ PRIVATE SECTOR, 
1999^2000 

PERCENTAGE OF TOTAL 
COSTS/ 
EJIDAL SECTOR, 1999-2000 

Soil Preparation 14% 15% 
Sowing and Planting 7% 7% 
Fertilization 18% 19% 
Labor 1% 2% 
Water Cost (alone) 7% 7% 
Irrigation and Drainage (tncl. 
Water costs) 

12% 12% 

Plague and Disease Control 19% 20% 
Harvest 10% 11% 
Miscellaneous 7% 7% 
TOTAL COSTS 95% 100% 
Source: SAGAR. Delegacion de Sonora. DDR No. 148. Cajeme. Wheat Productian Costs, Yaqui Valley, 1999-2000 
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On the eve of the presidential election in 1994, the federal government introduced a 

new program of financial support for producers of basic grains and foodstuffs, called 

PROCAMPO (Programa de Apoyos Directos al Campo—Program of Direct Support for 

the Countryside).Many observers saw this program not only as an attempt to soften the 

impact of NAFTA adoption and Article 27 ejido reforms, but also as a fairly blatant 

attempt to curry favor in the countryside just prior to the election. PROCAMPO 

subsidies are scheduled to be phased out after fifteen years (in 2009). Yaqui producers 

are beneficiaries of PROCAMPO supports. The agricultural district of the Rio Yaqui 

valley is part of Rural Development District (DDR) 148-Cajeme. managed by SAGAR. 

The DDR-148-Cajeme received $93.7 million pesos in direct PROCAMPO support 

between 1993 and 2000. This support benefited 1,862,000 ha" and 119,827 registered 

producers (about 20,000 per year) (SAGAR 2000c). The data is not correlated with land 

tenancy. PROCAMPO payments per-hectare increased by 135 percent between 1993 and 

2000. The 1993 payment was 330 pesos/ha, and rose to $778 pesos/ha by 2000 (SAGAR 

2000c, op cit). 

n. Responses to the Neoliberal Package of Water Reforms: Rio Yaqui 

The previous section of this chapter, as well as Chapter Five, provided detail on 

the implementation of the new reforms within the Rio Yaqui Irrigation District, including 

the transference program, fiill cost pricing of water, and the establishment of a formal 

water rights market. As described in Chapter Three, a number of highly significant 

The enabling legislation for PROCAMPO was published in the Diario Oficial de la Federacidn on July 
25, 1994 and its "fe de erratas" was published on September 26, 1994. 
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agricultural reforms dovetailed chronologically with the adoption of water reforms. 

These included the 1992 changes to Article 27 (known as the ejido reforms) and the 

adoption of the North American Free Trade Agreement in 1994. This section of the 

chapter examines the responses of Yaqui district producers to both the water and 

agricultural reforms. 

Even under normal conditions, it would be difRcult to discuss agricultural water 

use and management in a vacuum, without also addressing the entire production complex, 

which includes not only natural considerations such as droughts and insect invasions, but 

also economic considerations such as the availability of credit, the cost of inputs, and the 

marketing of produce. However, two special conditions obtaining in recent years make 

this already complex production picture even more so; I) the prolonged drought which 

drove reservoir levels in the three dams that serve the Yaqui district to record lows; and 

2) the international market prices for crops, especially wheat. To understand the 

importance of neoliberal changes in water policy, one must understand the role played by 

water within this complex of elements in agricultural production as a whole. The 

following subsections address the responses of small farmers to changes in water policy 

in the context of agricultural transformation. 

'' PRCXTAMPO supports producers on a per-hectare basis, for eligible hectarage based on program criteria. 
Payments are available for all growing seasons during a year. Thus, many of the same hectares are eligible 
every season or at least once during a year. 
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A. Responacs to the Transference Proenim 

In the Rio Yaqui Irrigation District, I conducted semi-structured, open-ended, in-

depth interviews of 20 minutes to 2 hours duration with the following: six National Water 

Commission officials, including the Director and Associate Director of the Obregon 

C.N.A. office; nine other government agency officials, including officials at SAGAR (the 

agriculture ministry), CIANO (technological advising and agricultural research), and 

FIRA (agricultural finance), as well as an elected official serving on SAGAR's citizen 

board overseeing quality standards for crops. I interviewed seven irrigation district 

officials, including the Executive Director of the SRL, and two Associate Directors in 

charge of departments, and seven water module officials. In addition to these direct 

interviews with irrigation personnel, I spent two days in an SRL training course with all 

42 water module representatives, and I interviewed other engineering staff of the SRL 

also during that course. I interviewed twelve directors or representatives of major 

producers' unions in the Yaqui Valley, including five from private producers' unions and 

seven from the ejidatario unions. Each of these unions represents several hundred 

producers. I conducted personal interviews with nine private producers (pequenos 

propietarios), and with twenty ejidal producers (ejidatarios). In addition. I met with a 

large group of ejidatarios (15) in one session, and I attended two meetings, each attended 

by approximately 50 people, of a large ejidal producers' union. I attended a meeting of 

representing approximately 15 wheat producers' unions in the Yaqui Valley, including 

OASS, UCARYSA, Grupo Yaqui, and Grupo Tres Valles representing private wheat 
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producers, and Copriconi, the Alianza Campesina del Noroeste (ALCANO), Grupo 

PASES, UCREMI, and the Union de Ejidos del Yaqui y Mayo representing ejidal wheat 

producers. I also interviewed seven other people related to agriculture, such as a North 

American greenhouse installation and sales manager and the head of an agricultural 

chemical laboratory. In total, I conducted personal interviews with approximately 70 

individuals in the Rio Yaqui district, and met with approximately 150 people in 

attendance at meetings. 

Interview subjects were chosen through both "gatekeeper" and "snowball" types of 

methods. For example, in the Rio Yaqui I worked closely with two individuals, one an 

employee of a water module, the other an ejidatario and staff member of an ejidal 

producers' union. These individuals acted as "gatekeepers" and introduced me to private 

and ejidal producers, helping me to identify individuals who met certain criteria, such as 

being a very large producer, having sold ejidal land, being an ejido leader, and so on. 

They also introduced me to the directors of several of the producers' unions, thereby 

giving me continuing access to members of those unions, so I was able to return several 

times to conduct interviews with different people. Their assistance was critical in making 

initial introductions with key officials in the government and irrigation district. My status 

as a Visiting Professor at the Colegio de Sonora in Hermosillo, Sonora also helped me 

gain entrw to ofiicial levels. In terms of the "snowball" method, I often made the 

acquaintance of several people in a group or in a meeting at one time. I would ask for 

their addresses and telephone numbers, and then subsequently make an appointment and 

go to their homes for an interview. Approximate^^ three-quarters of my interviews were 
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conducted in the city of Ciudad Obregon, and approximately one-quarter in ejidos or 

fields in the surrounding countryside in the agricultural district. In addition to the 

interviews, I conducted a survey of twenty-five individual ejidatarios (some of whom 

were also interview subjects). The principal sources for survey subjects were two of the 

major ejido unions in Ciudad Obregon. I collected original data on land renting and 

water rights transfers from 31 (of a total 42) water modules, and gathered data on 

irrigation planning, crop production, water pricing, and a variety of agricultural/water 

data from officials at SAGAR, the irrigation district (SRL), the water modules, and the 

National Water Commission. I gathered data from local Obregon and state of Sonora 

newspapers and data available on the internet and in publications, as well as relying upon 

secondary sources in scholarly publications. 

I normally began each interview with a brief description of my research project, 

letting them know that I was affiliated with the Colegio de Sonora, and mentioning that 

my dissertation would be available in Hermosillo at the Colegio's library. I usually 

stressed that the purpose of my study was purely academic, and not intended to serve any 

political objective. Although the majority of the people I interviewed were men, I was 

well-received as a woman researcher, buoyed by the professional affiliation with the 

Colegio de Sonora. I sought out interviews with women producers and officials 

whenever possible, in order to ensure that potentially different perspectives were 

adequately represented. The greatest difficulty I encountered with interviews was that 

the producers and union representatives were frequently pressed for time, as my 

fieldwork period coincided precisely with the wheat growing season, and so it was 



402 

sometimes dlfficuh to schedule interviews with government officials, private and ejidal 

producers, and producers union representatives. By the end of the harvest, even my 

research assistant disappeared into the fields! A second difHculty I experienced 

particularly with private producers was an occasional unwillingness to be precise about 

how much land they had in production and certain financial aspects of their business 

which they preferred not to share. I found that large producers especially were prone to 

understate the amount of land or water in their control. With ejidatarios, my survey 

research was impeded by an unfamiliarity with survey-taking which resulted often in 

surveys being incompletely or incorrectly filled out, often rendering them unusable. 

Additional research assistants would have been needed to accomplish the survey task 

more effectively. 

The Rio Yaqui district is unique in three ways: 1) It is the only district in all of 

Mexico that has been managed by the water users themselves since 1951; 2) It is the seat 

of the "Green Revolution" and has therefore seen itself (and been seen) as a model of the 

transformation of Mexican agriculture over the last half-century; and 3) It is operated by 

one of only ten Societies of Limited Responsibility (SRL) in the nation. These attributes 

ail helped to pave the way for a smooth transition for formal transference of irrigation 

district management to the users. 

In general, producers in the Rio Yaqui district are satisfied with the transference, 

particularly with respect to the irrigation service it provides, and believe that it has 

increased the efficiency of the irrigation system. For example, a cotton producer with 

220 ha (30 that he owns and 190 rented from ejidatarios) stated: ''The changes have 



403 

benefited us greatly. The [irrigation] canals are very clean; there are improvements to the 

infrastructure, due to the efforts of the Sociedad [the SRL]. We all pay, but we have seen 

improvements" (Personal interview. Private cotton farmer, January 28, 2000). Another 

private producer stated: "The transference was an improvement, definitely" (Personal 

interview. Private producer, March 24,2000). They feel that they have good relations 

with District officials, and through the ^icultural directives of their water modules, have 

an influence on what policies are established at the District level. Many ejidal producers 

also expressed satisfaction with the transference, especially the irrigation service 

provided. One producer who is both a member of an ejido and the owner of 50 private 

hectares, stated: 'The spirit of the transference is good. Since the district was created, we 

[producers] have managed it, but only on paper" (Personal interview, Ejidatario/Private 

Producer, March 10, 2000). Another ejidatario who had concerns about some aspects of 

policy associated with transference, stated: 'The transference is good with regard to 

irrigation service" (Personal interview, Ejidal producer, March 23, 2000). The president 

of one of the area's largest ejidos stated: 'The irrigation system is better now; but now we 

really have to pay for it" (Personal interview. President of Comisariado Ejidal, March 27, 

2000). 

However, ejidal producers, more frequently than private producers, stated their 

dissatisfaction with the transference. For example, one woman ejidataria stated with 

respect to the transference: "The change was nothing more than lip service. We don't 

manage anything. It's been very bad for us [ejidatarios]. For example, we have to pay 

the entire water fee at the beginning of the irrigation; you can't pay it during the growing 
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season. If I ask, they will tell me that I had some water left over, but if I don't ask, I'll 

never know" (Personal interview, Ejidataria, March 9, 2000). The director of one ejidal 

producers' union commented that he does not believe the module directives are as 

democratic and participatory as they ought ideally to be: " When an ejidatario is in the 

presidency of the module, he's always manipulated. He's there, but he doesn't do 

anything" (Personal interview, Ejidal Producers' Union, March 17, 2000). The director 

of an ejidal producers' union stated: 'The Administrative Council [el Consejo de 

Administracion] think they're the owners of the district. I once tried to enter a meeting of 

the Council as a water user, and they tried to stop me. I made a scene and said /, as a 

water user, was the boss, and they, the Council, were the employee. I threatened to get 

the President or other official to intervene on my behalf. Finally they let me in." The 

same person stated that the SRL exercises too much control over who serves on the 

module directives: "They send [names an individual] out from the Society [the SRL] and 

he checks out the module directive candidates to see if they'll treat the Society well. He 

decides who gets elected to the directives. If someone is a bit subversive, like me, then 

[the individual] puts a black mark next to his name and says 'put someone else on the 

directive.' If he finds someone who goes along (alguien que se deja) and is compadres 

with someone, then he gets a 'pass'" (Personal interview, Ejidal Producers' union 

official, February 10, 2(X)0). The finding that ejidatarios are less satisfied with some 

aspects of the transference than are private producers echoes the finding of Murillo 

(2000) in his study of producers in the Alto Rio Lerma district in Guanajuato (see 

Chapter Six). 
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Among both private and ejidal producers there is generally less satisfaction with 

the water modules themselves. One very large producer with 700 hectares (400 in wheat 

and 300 in cotton) has land in more than ten different water modules. ''Overall the 

irrigation service provided now is equal to how it was before [transference]. However, 

Tve had to leave several water modules due to bad administration. The problem is at the 

module level, not at the District level. The personnel are a problem at times. There are 

still many vices, problems with corruption. The attitude is: 'I'll give to you, if you give 

to me.' This is influenced by the module directive. They have to remain alert [to such 

problems]. They have to try to improve the use of water volumes. At times they throw 

away a lot of water that ought to be delivered to someone. However, now there isn't as 

much wasted [as before transference]. Water wasn't as expensive before, but there 

wasn't the service we have now either" (Personal interview. Private large wheat and 

cotton producer, February I, 2000). An ejidal producer told me: "If I ask for water, they 

tell me they are giving me 90 liters, but in reality they give me 60 or 70, and the rest they 

sell to someone else. In the SRL, there's a lot of corruption too. The "bribe" {mordidd) 

makes everything go; that the way the system works" (Personal interview. Ejidal 

producer, March 23, 2000). The director of an ejidal producers' union stated: "It's a bad 

situation. In my module, they charge me a different price than the other guy. And in the 

module, the canals aren't even concrete-lined" (Personal interview. Director of ejidal 

producers' union, March 28, 2000). The president of an ejidal directive stated: "The 

transference? We haven't seen that it has improved things. The cost of water is 

excessively high. And the service in some modules leaves much to be desired. Why? 
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There is nothing that guarantees ttiat they are giving us the promised quantity [of water]. 

We pay, let's say, for 120 liters, but they give us 50 or 70" (Personal interview. President 

of ejidal directive, March 29,2000). 

On the positive side, most water users believe that the system of electing their 

directive members every three years works well, with the presidency alternating between 

private producers and the social sector. There is no evidence in the Rio Yaqui district 

that group conflicts exist between private producers and ejidatario^; indeed, most testify 

to good relations between the two groups. This finding is in marked contrast to the 

findings of Scott Whiteford and Francisco Bemal in their 1996 study of ejidatario 

responses to the transferencia in Mexicali Valley. They reported considerable tension 

between the two groups who were forced to be members of the same water modules, 

although historically they had been in conflict with one another (Whiteford and Bemal 

1996). The discrepancy in the two findings may result, at least in part, from the passage 

of time, as numerous instances of initial conflict in the Yaqui were worked out over time. 

Whiteford's and Bemal's study was conducted several years earlier and the findings may 

reflect conflicts of "early days" which ultimately may have been resolved in some 

fashion. However, the difference in findings may also be the result of particular local 

history and circumstance in the two study areas. 

On the negative side, there is a persistent belief among producers that there is 

pervasive corruption in some modules, possibly extending to the District level on 

occasion. The most common example of corruption cited by both private producers and 

ejidatarios alike has to do with discrepancies in the amount of water for which water 
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users are charged and the amount they actually receive. Many water users state that they 

know they receive less than they pay for, believing that the difference is re-soid by the 

module officials to someone else, and the money pocketed. For example, the owner of a 

tomato greenhouse stated; "The 7.5 mm^ is not enough for four riegos. It should be 

enough but they only give you 90 [liters] when they should give you 150 [liters] in 

volume, so then, your water runs out. The transference? It's hard to say which one was 

worse, now or before the transference. Cheating, firings—in almost all the modules 

you're paying higher fees because they fired someone, [to pay] for his compensation" 

(Personal interview. Private producer, March 9, 2000). A Representative from one of the 

water modules also expressed concern about how some members of module directives 

handle financial transactions: '^At the module level, the Society [SRL] is going to give 

me a check for the fiill quantity [owed for the sale of surplus water rights], and I ask the 

water user if he wants his payment in cash or by check. This is how it should be. But 

sometimes the module directive keeps the money and pockets it and suddenly are driving 

better cars" (Personal interview. Module Representative, February 10, 2000). In another 

incident, an ejidataria reported that she had ended the season with surplus water, and now 

wanted her payment back from her water module for the surplus. The module officials 

told her they didn't have any record of her surplus, and asked her to provide records to 

prove it existed. This same ejidataria complained that no one ever attended the module-

level meetings called monthly by the directives, indicating she felt constrained in her 

ability to influence the policies determined at the module level because "the same people 

always participate." Some private producers, such as the onecited earlier, have gone so 
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far as to stop renting land in certain modules, to avoid what they believe are corrupt 

practices there. 

The concern about the amount of water delivered versus the amount charged was, 

as we have seen, particularly widespread among Rio Yaqui producers. Nevertheless, 

there is substantial evidence that the discrepancies may be due not to underhanded 

practices at all, but rather to the lack of instruments and technology required to measure 

water volumes precisely, since the water modules do not have this type of equipment. 

However, even the C.N.A. acknowledges that there have been isolated incidents where 

problems of corruption have arisen (Personal interview. Senior C.N.A. oflRcial. February 

3, 2000). In one such case, the C.N.A. resumed authority over a water module for several 

months until the member of the directive who was known to be involved in corrupt 

activities was replaced by a new member (Personal interview. Senior C.N.A. official. 

February 3, 2000). 

The SRL is conscious of the concerns raised about water quantities being 

delivered, sufHciently so that in spring of2000 the SRL held two weeks of mandatory 

full-day training courses for the Representatives and zanjeros (irrigators) from the 

module staffs. An additional motive for the course is the scarcity of water that requires 

better water management practices to conserve the maximum amounts feasible. During 

the course, two entire days were dedicated to the theme of precise measurement of water 

volumes. The engineers leading the seminar spent several hours going over painstaking 

mathematical formulas the Representatives and zanjeros needed to calculate in order to 

capture |xecise volume measures. The SRL urged the module Representatives to invest 
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approximately $600 dollars each in flow meters (molinetes), the instrument conunonly 

used for precise measurement of water volumes, since they all stated that they didn't have 

this equipment. Thus, it may be that the concerns of water users may be resolved over 

time as module staff invest in the necessary equipment to measure volumes more 

precisely. The lack of appropriate measurement instrumentation is clearly not limited to 

Sonora, but is a problem for producers throughout Mexico. For example, in her work on 

water management in the Rio Conchos basin of Chihuahua, Mary Kelly (2000:6) found 

that only one percent of groundwater wells had meters installed. As we shall see in the 

Caborca study, inadequate measurement due to lack of well meters is also of great 

concern there. 

In the Yaqui district, some modules where underhanded practices used to be the 

norm have turned around under new direction, and are now recognized as models of 

"cleanliness." In one case, a module had a treasurer who was known to be corrupt, but no 

one wanted to expose him. The president at the time was an ejidatario who was easily 

convinced to stay quiet when given a small payment. When a new Representative was 

hired, the discrepancies in the module's bookkeeping, and the empty coffers and high 

level of debt, inmiediately gave rise to suspicion. Over time, the module became unable 

to deliver the amount of water required by users, because it couldn't afford to pay the 

District for the additional supply. This fact caused water users in the module to confront 

the situation and demand replacement of the directive members who were involved. 

Since new leadership has taken over the module, it is operated along strictly formal and 
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legal lines, has money in the bank, and has been able to modernize some of its 

infrastructure (Interview with module ofiRcial, March 17, 2000). 

Modules that are well operated have Representatives and engineers who are 

vigilant about how well irrigation water is used by individual producers. They inspect 

the producer's canals prior to allowing the "riego" (or irrigation session) to take place, 

and if the canals are not sufficiently cleared out, they issue a notice of denial of further 

irrigation to the producer. When field canals are crowded with plants, grasses and silt, 

the water cannot move easily through to the fields, and more water is lost to runoff and 

evapotranspiration. Usually the producer complies immediately with clearing out the 

canals in order to obtain the water during critical periods. The module staffs pay close 

attention during the irrigation session to make sure water is not overflowing the field-

level canals. In short, they are conserving the module's allotment of water to the 

maximum extent possible, and working to create a new consciousness among producers 

that they must engage in practices that make the best use of the water. Two modules that 

follow such procedures reported that they had sufficient water to carry out their full 

irrigation programs, as planned. Other modules ran out of water before the end of the 

wheat-growing season, and were forced to buy more water from the District. Although 

other ^tors may play a role, maintenance of irrigation canals is of critical importance to 

conserving available water resources while still meeting producers' water needs. 
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B. Full Cost Pricing of Water 

In the first budget of the new SRL, on October 3,1992, the SRL tariff was established 

at $13.70 new pesos (SRL 1993).'^ By 1996, the basic SRL tariff had doubled to $26 

pesos. In the four-year period 1996-2000, the cost of irrigation water in the Rio Yaqui 

district doubled again. From a basic cost of $26 pesos/ha/mm^ in 1996, the cost rose to 

$39 pesos/ha/mm^ in 1998. In October 1999 the District raised the cost of water to $50 

pesos/ha/mm^ (see Table 7.3). The $50 peso fee/ha/mm^ remains in effect in 2001-2002 

(Personal interview, senior irrigation district official, February 14, 2002). This method of 

allocating water according to a fixed volume-per-hectare began in 1996. While the fixed 

volume of water-per-hectare has decreased by over 30 percent since 1996, the cost of 

water increased by nearly 100 percent over the same period (Table 7.7). Water fees 

should be expected to continuously increase over time, as construction, maintenance and 

electricity costs increase and salaries rise in accordance with cost-of-living and inflation. 

Table 7.7: Increases in Water Fees Required by SRL in Rio Yaqui: 

1996 26 
1997 26 
1998 39 
1999 39 
2000 50 
Sources: (nterviews with private producers and Module representative, 
February 1,2000. 

As stated earlier, added to these cuotas paid to the SRL are the additional tariffs levied by 

the modules themselves (ranging from an additional $35 to $120 pesos/ha) to cover their 

In addition to the SRL cuota, the water modules charged S60 pesos/ha/year total, with $30 pesos 
allocated for administration and $30 pesos allocated for maintenance (SRL 1993). 
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operating, administration, and maintenance costs, improvements to the infrastructure, and 

indemnization of debts carried by the module. The lands in a single ejido may fall within 

a number of water modules; therefore, different ejidatarios pay different water tariffs for 

the same volume of water. Similarly, most private producers have lands that fall within 

different modules. For example, if Producer Gonzalez has land in Module A, he may pay 

a module fee of $85 pesos per-hectare. If Producer Gonzalez also rents a different parcel 

of land in Module Z, he will have to pay that module's fee of $120 pesos per-hectare, 

even though he is receiving the same 7.5 mm3 of water in Z as he does in A. The amount 

he pays to the SRL (a portion of which, in turn, is paid to the C.N.A.) is the same 

volume-based amount, currently $50 pesos per-hectare (multiplied by the 7.5 mm^ fixed 

volume of water). 

Private producers in the Yaqui district are generally satisfied with the cost of 

water. While acknowledging that it is expensive, they view the irrigation system 

improvements as fully worth the cost. A large cotton producer stated in an interview: 

"You're never going to find someone who says they think the cost of water is right. 

Never mind, I just bow my head and pay whatever they tell me. From privatization until 

now, the cost of water has risen by 100 percent. Or perhaps 80 to 100 percent, but with 

better service from the Society [the SRL]" (Personal interview, private producer, January 

28, 2000). Another very large wheat and cotton producer told me: "Everything has gone 

Recall that this table provides only the fee or cuota which is the base part of the total water costs paid by 
water users. The water modules then add their administrative and operating costs as a second part of this 
fee, to the base required by the SRL. 
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up on us, except the price of our crops. And inputs are more expensive here than in the 

U.S. And interest rates [are more expensive] too....In order to afford drip irrigation, you 

need to be cultivating vegetables. Drip irrigation is a very expensive instrument....Water 

wasn't as expensive before, but there also wasn't the service we have now" (Personal 

interview, large private producer, February I, 2000). 

Ejidatarios have a more mixed view. Many state that they have not personally 

benefited from any improvement in the irrigation system that higher water costs are 

theoretically paying for. Others view the high cost as a necessary evil. Some believe 

they were better off when the government provided high subsidies for the water. One 

ejidataria commented: "The cost of water is over the top" (Personal interview, Ejidataria, 

February 10, 2000). Another ejidatario stated: "The sales price of seeds goes up, the cost 

of water goes up, but the only thing cheaper is the sale of the wheat!" (Personal 

interview, Ejidatario, March 9, 2000). Another ejidataria (woman ejidatario) noted: 

"The increases in water costs have affected us greatly. When we manage to pay [for the 

water], we barely make anything. It's unaffordable to produce, but, making a "super-

effort" it can be done. There's nothing else to do" (Personal interview, Ejidataria, March 

9,2000). 

A few ejidatarios complained about an additional $100 peso charge that was levied by 

the SRL, apparently suddenly, at the end of the season for water users who needed to buy 

surplus rights to finish the season. Another ejidatario stated: "What they charge for water 

is excessive, because it is rain water, it's not something they produce" (Personal 

interview, March 23,2000). Echoing that thought, another ejidatario said: "The increase 
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in the water costs? It's a natural good (rainwater). And the District charges us for an 

antique infrastructure" (Personal interview, Ejidatario, March 23, 2000). Some 

ejidatarios, nevertheless, believed that the cost of water was just the cost of doing 

business. One ejidataria called the cost of water "normal," and another who produces 

wheat as well as a small amount of oranges, stated: "The only problem I have with water 

is that I have to pay for two crops, orange and wheat" (Personal interviews, Ejidal 

producers, March 9, 2000). A majority of ejidatarios state that the increased cost of water 

combined with the increasing costs of other inputs, such as seed, fertilizer, pesticides, 

machinery, and manual labor, are forcing them out of production. Of 17 ejidatarios who 

answered a survey question regarding the most important consideration regarding the 

amount of land they have in production, two-thirds state that the cuotas del agua (water 

tariffs) are among the most important. In interviews, ejidatarios comment that the cost of 

water is "excessively expensive."''* One president of an ejido stated that the increases in 

water costs have "impacted us terribly. The value of the harvest is really low, 

considering the high cost of inputs. The benefits of the transference have been 

swallowed up by the agricultural crisis" (Personal interview. President of an ejido, 

January 28, 2000). "This year we're paying $650 pesos/hectare for water, and four years 

ago we were paying $300 pesos/hectare."'^ In surveys, 22 ejidatarios responded they do 

not agree with water tariffs currently being charged in their modules. Prompted to 

explain why they feel that way, several of the ejidatarios responded: 

" Ejidatario, Ejido Mariano F. Escobedo 2, interviewed on March 29,2000, Obregdn, Sonora. 
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• "Because the investment in the distribution network is already done and the 
maintenance costs are very high;" 

• "[Water] is a natural resource. And the infrastructure is old and obsolete and they 
charge for it as if it were state-of-the-art;" 

• "Because the cost does not accord with the value of the price [of wheat] per ton, of 
the value of the harvest;" 

• "Every cycle the cost rises per thousand cubic meter;" 

• "Because the tariffs are very expensive and they don't give us the required amount of 
water;" 

• "Very expensive, year after year it goes up disproportionately without seeing the 
reality of the producers." 

Ejidatarios disagreed with the cost of water more than private producers due to their 

tighter production margins and the fact that often they do not see material improvements 

to their own field canals from pesos spent on improvements on a system level or on other 

individual fields. Private producers with larger landholdings and more influence at the 

module and district level are more likely to receive material benefit from system and 

field-level improvements. 

Twenty-one ejidatarios responded that they expect their water tariffs to rise again in 

2001. Only one responded he does not anticipate an increase in 2001. In response to the 

survey question, "What have been the effects on you of the increases in the tariffs?," 

ejidatarios responded: 

• "Catastrophic;" 

• "It's difficult to pay because our credit isnt adequate for all this." 

Ejidatario, Ejido Yaqui, interviewed on March 27,2000, Obregon, Sonora. 



416 

• "Each cycle the credit they give us is less adequate." 

• "Less margin of utility per hectare;" 

" "It affects us because there are no earnings." 

Based on this wealth of comments, it is clear that the increases in water costs affect 

Yaqui Valley producers, and while private producers are quick to see the infrastructure 

benefits that resulted from investment on the part of the SRL, ejidal producers are more 

likely to feel the increases in their own pocketbooks, without materially experiencing 

infrastructural benefits. As the C.N. A. engineer in charge of the agency's modernization 

program told me, the improvements do have a limited geographical benefit. In such a 

large region, it's quite possible that many individuals will not see or benefit from 

improvements that have been made. He commented: 'Tor the 34 canals we repaired or 

modernized over the last 3 years, it benefits the producers nearby who use water from 

those canals; but at the system level, the efficiency doesn't change much" (Personal 

interview, C.N.A. engineer, March 24, 2000). Moreover, because ejidatarios typically 

farm smaller parcels than private producers, the cost of water and other inputs is 

relatively higher for ejidatarios than for private producers. As one water module 

representative told me: '*The rich &rmers do better because they manage a high volume; 

in the case of the ejido, the labor costs much more, because it is on such a small amount 

of land" (Personal interview. Module official, February 10, 2000). It is clear that the 

percentage increases in water costs have been steep since the onset of transference, and it 

is likely that the operating and maintenance costs will continue to climb, given the need 

both to repair existing infrastructure and to upgrade for better technology, allowing 
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conversion to higher-value. Ejidatarios experience more economic hardship from the 

increasing water costs than do private producers due to the lack of economies of scale 

based on their smaller land holdings. 

C. Water Scarcity and Drought 

The prolonged drought has made agricultural production in the Yaqui district an 

increasingly difficult business. Dam reservoirs that serve the Yaqui irrigation district 

were at record lows in Fall-Winter 2000. Two of the three dams that serve the irrigation 

district registered the following reservoir levels in March 2000: Elias Calles Dam {El 

Novillo), 14% of capacity; and Alvaro Obregon (jOviachic), 23% of capacity (C.N. A. 

2001b). Figure 7.7 shows the reservoir levels in two of the dams from March 1998 

through March 2001. As we can observe, the reservoirs fall to their low points in the 

middle of Fall-Winter irrigating season, approximately in March, and then recover over 

the summer, so that they have higher capacities at the beginning of the Fall-Winter cycle 

in December-January. Since the pumps used to extract the water from the reservoirs at a 

level above the reservoir basin floor, water levels cannot fall below the pump level and 

stUl be usable. Thus, in each case, the dams are near the floor of their usable levels, when 

they reach around 20 to 25 percent, even though it may seem as if there is still adequate 

water supply avaflable. The 5-year drought has reduced farmers in the Yaqui district to 

only one growing season per year, beginning in 1998-99. Loss of secondary crops (from 

the spring-summer planting season) is estimated to mean a loss of from 30 to 50 percent 

of a producer's normal aimual income. Moreover, producers must pay more just to keep 

fallow fields in shape for the next winter growing season. The loss of secondary crops 



418 

also translates to a large reduction in the need for {^cultural day labor. Spring crops, 

such as fruits and vegetables, require more field labor than wheat, which is largely 

mechanized. This has a disproportionately severe effect both on local ejidatarios who 

commonly work as laborers (jornaleros) and on rural migrants from the south who 

annually seek work in the north of Mexico. Staff associated with water modules 

(zanjeros and Representatives) also run the risk of layoffs or reduced time each summer 

season, since there is little work for them during the down time. Another effect of the 

drought was to reduce the number of riegos from six per wheat-growing season to only 

four in the 2000 season. As we see, there are substantial ripple effects from the water 

shortage and the loss of secondary crops. 

The "scarcity of water" was close to the top of everyone's list of major 

agricultural problem facing them in the 2000 Fall-Winter cycle, just after "the price of 

wheat." One ejidal/private producer commented; 'The problem that we have is the 

water—the scarcity and the obsolete infrastructure is reflected in the production. With 

five years of drought, we don't have secondary crops" (Personal interview, Ejidatario and 

Private Producer, March 10, 2000). The director of an ejidal producers' union told me; 

"When there's a shortage of water, the weak guy always loses" (Personal interview. 

Director of ejidal producers' union, March 17, 2000). One ejidal producer commented; 

"Water is everything. The drought is really affecting agriculture" (Personal interview, 

Ejidatario, March 23, 2000). 

Liverman (1990, 1999) demonstrated in her studies of both Sonora and Puebla 

agriculture, ejidatarios with nrigation constituted the sector with increased vulnerability 
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to drought. My findings agree with Liverman's earlier studies regarding the sectoral 

impacts of drought. Large private producers generally can draw upon additional personal 

resources and have greater access to credit, meaning that potentially devastating impacts 

of drought can be mitigated through the acquisition of additional water rights to maintain 

land in production. Ejidatarios generally have fewer personal resources and less access to 

credit, factors which limit their ability to supplement their fixed volume allocations with 

additional water resources. Drought is arguably a factor in encouraging ejidatarios to rent 

or sell their water rights, although that was not a specific focus of the study. Ejidal 

incomes are impacted by the loss of secondary crops which provided a critical source of 

income during the spring and summer growling seasons. Moreover, ejidatarios who work 

as field laborers lose their spring and summer employment when secondary crops are 

curtailed. 

We have now seen much of the picture of the productive realities that Yaqui 

Valley producers have been dealing with, but one of the most important pieces is that 

treated in the next section, regarding the price of wheat. 

E. The Price of Wheat 

In 1999-2000, the fortunes of the Yaqui River valley producers would rise or fall 

based on one key &ctor: the price of wheat. With 86 percent of the irrigation district 

planted in wheat, and with secondary crops cancelled, the price of wheat offered by the 

Mexican government was the major criterion that would determine whether producers 

would realize any profit from then- harvests that seasotL As stated earlier, prior to the 

harvest in March 2000, the government had announced to wheat producers they would 
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receive the same government price for wheat that had been in effect in three prior years, 

$1,460 pesos (approximately $146 USD) per ton of wheat. At the same time, the 

international market price for wheat was approximately $96 US/ton. 

As a sign of local resistance, given the increases in their input, production and credit 

costs, Yaqui Valley producers (as well as those in Navojoa, Hermosillo and elsewhere in 

the state) were unwilling to accept the $1,460 price offered by the government. The 

single most pressing problem Yaqui Valley producers faced was the price of wheat. In 

interview after interview, with producers and ofHcials at every level, the major concern 

on most producers' minds was 'V/ precio.'" The Yaqui Valley producers did not take 

this bad news about "the price" lying down, however, but pulled together a unified front 

and won a concession from the government on the price. 

From the early 1990s until 2000, as we have seen, the cost of agricultural inputs rose 

substantially. One ejidatario explains: 

"How is it possible that we have four years with the same price? Four years ago, 

fertilizer cost $1,700 pesos/ton; this year it costs $3,100/ton. Four years ago, wheat seeds 

cost $1,300 pesos/ton; and now the cost is $3,500/ton. Four years ago, water cost $300 

pesos/hectare; and now the cost is $650 pesos/hectare."'^ 

The president of an ejidal producers' union stated in a meeting that "What's left 

over after paying for everything is $1,000 pesos [per hectare-roughly $100 USD]. In our 

sector we cannot earn enough. This price forces those of us in the ejidal sector to rent our 

Ejidatario, Ejido El Yaqui, March 27,2000, Obregdn, Sonora. The percentage increases represented by 
these cost increases are as follows: f^ilizer, 82 % increase; wheat seed, 169% increase; water, 116% 
increase. 
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land. Other people will simply buy up our land."'^ A large private producer commented; 

'The cost of inputs rises, the [cost of] water rises, and the prices of grains have dropped. 

The producer feels totally abandoned by the government. Everything goes up on you. 

Two or three years ago, we had a cost of $4,000 pesos, and now the costs are $5,500 

pesos per hectare of wheat" (Personal interview. Private producer. January 28, 2000). 

In response to the low price of wheat, on March 10, 2000 representatives from 

nearly all the producers' unions in the Valley -private producers, ejidatarios and colonos-

-took an unusual step: they met for the first time as a group to organize a resistance 

movement in demand of a higher wheat price from the government. The basic strategy 

agreed upon in the meeting was first, to request the state government in Sonora to 

accompany the producers to Mexico City, and to meet with the federal Secretary of 

Commerce {Hacienda) and Secretary of SAGAR to explain the critical situation of local 

producers and to demand a better price. Concern was expressed at the meeting that 

Hacienda's budget had already been passed for the year, incorporating the lower wheat 

price, so raising the price would now require a supplement to the Hacienda budget, which 

was viewed as a formidable undertaking. The requested price was $1,800 pesos/ha. If a 

positive response was not forthcoming from the government, then producers threatened to 

call out their membership, to take to the streets in protest, to close down the international 

highway and some government offices. At this meeting, only one major producers' 

union, an ejidal union, was absent, and the holdout group simultaneously decided to take 

" President de PASES Producers' Union, March 10,2000, Obregon, Sonora. 
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the protest into their own hands, so that two protest processes began to unfold 

simultaneously. 

The available time for a government response was only weeks away, in order to 

be in time for the wheat harvest in May. A commission of five directors, representatives 

of the different producer sectors, was charged to handle the negotiations. Under pressure, 

the federal government first agreed to increase the wheat price to $1,480 pesos/ha, 

without any kind of contingency regarding quality. In response to this incremental 

increase, a small group of ejidal producers—the one that had abstained from participation 

in the large, unified producers' front—closed the offices of SAGAR (the agriculture 

ministry) in Ciudad Obregon and took over the tollbooth on the international highway 

leading into Obregon, stopping traffic for an hour at a time. The united front of 

producers, representing approximately 6,000 producers, was prepared to take over more 

permanently the same tollbooth and close the highway down, if there was not an 

imminent response from the government. The different responses from the organized 

campesino sector implies that oki political divisions still exist and that various groups are 

maneuvering for political visibility and power within the emerging political environment. 

The ejidal group that initially took over the international highway tollbooth in 

protest was viewed as opportunistic and out of line by the united producers' front. It was 

largely viewed as a political move to enhance the visibility of that organization's leader, 

and some ejidatarios who took part in it, did so rather unwillingly. It was viewed by 

Valley producers as "jiunping the gun," and there was concern among the "united front" 

group that the ejidal group's actions would prejudice the more measured process of 
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working through political channels that the united front had decided to adopt. 

Meanwhile, the subsecretary of SAGAR in Obregon was making frequent trips to Mexico 

City to negotiate for a higher price, and at the same time asking the Yaqui producers for 

more time to produce results. The wheat producers in the Rio Mayo, Costa de 

Hermosillo, and Altar-Pitiquito-Caborca irrigation districts were staging similar protests 

at this time. At the beginning of April, 2000 the Secretary of SAGAR, Romarico Arroyo 

Marroquin, announced that the price of wheat would be increased to $1,515.00, far short 

of the $1,800 the producers had demanded. The government noted that the international 

price of wheat was $96 USD/ton/wheat ($912 pesos/ton) and therefore the offered price 

of $1,515 pesos/ton/wheat constituted a significant (66%) subsidy on the part of the 

government. A local campesino leader and member of the five-person group directing the 

united producers' front told me that they were prepared to accept a price of $1,600 as an 

alternative, but had started out with $1,800 as a way of initiating negotiations. In the end, 

the Yaqui producers, as well as those across Sonera, decided to accept the government 

offer, presumably believing that the $1515 price was the best deal they were going to be 

offered. 

With a government price for wheat of $1,400 pesos/ton and a cost per-hectare of 

$6,197 pesos, it is simple enough to calculate the profitability of wheat production in the 

Yaqui valley. If we assume one hectare of wheat produces 5.5 tons, then at $1,400 

pesos/ha, the producer will earn $7,700 pesos. Subtracting the $6,197 peso cost to 

produce that hectare, the producer is left with net earnings on his hectare of wheat of 

$1,503 pesos (about $158 USD). If we assume the ejidatario has five hectares in wheat. 
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then the producer's total net earnings would be $7,515 pesos ($791 USD). Add to this the 

$3,540 pesos ($708 Fall-Winter 99-00 support X five ha) in PRCX3AMPO support for 

five ha, and the producer has net earnings of $11,055 pesos ($1,164 USD) for his wheat 

crop for 2000, which required six months of work. On a monthly basis, then, over this 

period the ejidal producer has earned $1,842 pesos/month (less than $200 USD). 

Recalling that, due to the water shortage he will not be able to produce a second crop that 

year, the income he earned on wheat is likely to be his sole agricultural income for the 

year. Without the PROCAMPO support, the producer is barely able to cover his costs. 

At the new government price of $1,515 ton/wheat, using the same set of calculations, the 

ejidal producer with five hectares has net earnings of $1,125 USD on five ha, and has an 

income of $1,496 USD including PROCAMPO support. These figures clearly 

demonstrate that ejidal wheat producers in the Yaqui valley earn very little absolute 

income from their six months of farming. At the same time, the net income calculations 

demonstrate the critical value of the PROCAMPO subsidy in enhancing the incomes of 

small producers. The PROCAMPO subsidy is scheduled to be eliminated by 2009, 

which, if enacted as planned, will cause a substantial loss of earnings to small producers, 

assuming all other costs remain roughly constant. The government subsidy on the wheat 

price is similarly critical to maintaining some profitability in wheat production. The 

statevkride strategies of resistance enacted by wheat producers in different regions of 

Sonora was key to forcing the government to raise the price of wheat, and are indicative 

of what may become a new politics of unified representation among wheat producers to 

resist wheat prices viewed as unfair and inequitable. Since Sonora alone produces nearly 



TABLE 7.8: LAND RENTAL BY LAND TENURE SECTOR IN YAQW VALLEY, 2000 

RMMIHI Of AgrtcuRural Land in YaquI Vallay, Sonora, 2000 
RENTED~ 
PRIVATE 
HA MODULE 

TOTAL 
USERS 

EJIDAL 
USERS 

PRIVATE 
USERS TOTAL EJIDAL HA 

PRIVATE 
HA TOTAL HA 

HA IN 
PRODUCTION BYEJiDOS 

RENTED 
EJIDAL HA 

RENTED~ 
PRIVATE 
HA 

1 8 466 229 695 3,941 4,154 8,095 8,095 1,000 2,941 40 

2 Nalnart 145 93 52 238 703 473 1,176 1,176 503 200 22 

3 CMD 466 395 70 465 2,604 1,855 4,459 4,459 450 3,489 520 

4 K73.8 366 324 62 366 2,576 1,742 4,318 4,240 2,469 1,753 370 

5 K-C3 134 116 18 134 464 541 1,005 930 197 267 207 

6 18 174 40 134 174 346 3,292 3,640 3,334 40 308 570 

7 20AC 407 381 26 407 2,027 2,473 4,500 4,292 1,900 127 150 

8 P-108UR 860 460 400 860 440 760 1,200 1,200 13 427 200 

9 DOS 403 301 102 403 4,847 2,196 7,043 7,043 824 4,022 79 

10 4P4 510 431 79 510 5,087 1,315 6,402 6,203 377 4,630 269 

11 ALTO 289 158 131 289 792 1,645 2,637 2,612 145 627 188 

12 K79 651 405 246 651 4,586 3,410 7,996 7,974 1,851 2,735 500 

13 KMNTE 279 54 225 279 345 4,252 4,597 4,597 218 127 920 

14 K-M 140 102 38 140 1,812 930 2,742 2,742 215 1,597 92 

15 K-<8 187 112 75 187 1,903 1,645 3,548 3,548 218 1,685 275 

16 18 469 264 205 469 4,837 4,196 9,033 7,335 759 3,003 2,557 

17 K-88.8 523 279 244 523 1,803 4,042 5,845 5,200 895 764 1,143 

18 K-88 463 364 99 463 2,814 1,575 4,389 4,342 563 2,251 0 

19 79«800 123 103 20 123 550 336 886 866 154 396 40 

20 4^-8 467 0 0 0 2,472 5,715 8,187 NA 599 1,873 2,438 

21 11 1,726 660 646 1,726 4,606 7,514 12,120 9,200 290 3,100 3,060 

22 44>-8 444 247 197 444 1,623 3,193 4,816 4,575 601 883 1,113 

23 Ol 742 668 74 742 7,800 600 8,400 6,000 360 5,640 0 

24 io 701 560 132 692 7,591 1,991 9,694 9,247 1,309 5,835 0 

25 08" 1,060 568 492 1,060 2,560 8,165 10,725 10,505 520 2,040 1,680 

26 K81SUR 584 521 63 584 6,750 1,122 7,872 7,496 1,734 4,819 378 

27 CATORCE 586 516 70 586 5,818 1,646 7,464 7,150 1,745 4,073 200 

28 VEMTIDOS 438 128 310 438 979 3,421 4,400 4,184 432 496 1,728 

29 18 207 67 140 207 401 1,867 2,268 2,238 174 217 125 

30 2-8 510 442 68 510 5,186 340 5,526 5,526 2,416 2,940 170 

31 8EIS 674 566 108 674 5,391 3,445 8,836 6,400 800 4,501 450 

TOTALS 15,442 10,011 4,955 15,060 93,656 80,051 173,819 154,731 23,771 67,856 19,504 

Source: Sunoy of Water Module Diiactare, Rio Yaquilrrigaiian District. May 2000 79% 25% 72% 24% 
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30 percent of the domestic wheat supply, wheat growers potentially wield a powerful 

weapon through their politics of resistance. 

D. Changes in Land Tenancy and Responses to Article 27 Reforms 

Land is chaining hands in the Rio Yaqui valley. Since the reforms to Article 27 of 

the Mexican Constitution in 1992, the renting and selling of ejidal lands has accelerated. 

The informal estimate of producers and government authorities is that 75 to 80 percent or 

more of ejidal lands are rented. In order to gain more clarity about the highly significant 

issue of renting, I developed two sources of data, beyond information gathered in 

extensive interviews. 

Obtaining data of any kind aggregated by land tenancy is difficult. Neither the 

C.N.A., SAGAR, nor the SRL, maintains data at the sectoral level (i.e., the agencies do 

not maintain data that distinguishes among private producers, ejidatarios, and colonos), 

and therefore, it is not a question of a simple database analysis to discover how much 

land is actually being rented or has been sold. It may be that this is so because this 

distinction simply is not important in terms of operating an irrigation district in which 

each water user receives the same base allocation of water. However, a more probable 

explanation is that it is politically expedient not to consider the sectoral differences due to 

the social and political questions that such data clearly bring up. 

Table 7.8 presents the most solid and comprehensive set of data currently 

available on the amount of rented land in the Yaqui Valley. Although researchers for the 

last thirty years have advanced guesses about the amount of land in rent in the Yaqui 
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Valley (Hewitt 1976; Venezian and Gamble1969), few actual studies of the amount of 

land in rent have been conducted. In 1994, the Institute for Mexican Technology of Water 

(IMTA) conducted a study of the changes emanating from the water reforms of the early 

1990s in ten irrigation districts, two of which were the Rio Mayo and Rio Yaqui districts 

in Sonora. According to the data cited (in Torregrosa 1995:11),'* that study found that 

16.7 percent of the population surveyed in the ten districts no longer directly utilized their 

land, but either were renting it or simply leaving it unused. However, the study notes an 

''extreme case" in the Rio Mayo where the amoimt of land in rental (or unexploited at the 

time) was 38 percent. Given this characterization of the Mayo data as "extreme," it is 

likely that the finding in the Yaqui was either equal to or less than that of the Mayo, and 

therefore was 38 percent or less in 1994. This figure would accord with the perceptions 

of local officials and producers who believe that the rate of renting has accelerated since 

transference, the water reforms, and NAFTA, but would be much lower than the figiu-es 

cited by Hewitt and Venezian et al, who did not provide any data to back up their 

assertions. 

I obtained the 2000 rental data from a survey I conducted with the 

Representatives of a majority of the 42 water modules. During a training course 

conducted by the irrigation district, all Representatives were asked to complete a one-

page questionnaire regarding two issues; 1) the amount of land within their module 

rented or in production by ejidatarios themselves; and 2) the volimies of water traded 

" Unfortunately, I have not yet been able to obtain a copy of the 1994 study or the actual data from the 
study, despite efforts to contact IMTA staff directly. The ten districts included in the stucfy were: San Luis 
Rio Coloriulo; EI Valle del Yaqui; El Valle del Mayo; El Carrizo; El Fuerte; Humaya; Delicias; Bajo Rio 
San Juan; Aho Rio Lerma; and Pabellon (Torregrosa 1995:9). 
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ejidal-to-ejidal and the amount traded ejidal-to-private producer. This latter data point 

will be discussed in the section on water rights. These data are highly reliable since the 

Representatives manage the water modules and are very familiar with and knowledgeable 

about the members of their civil associations. These are the individuals responsible for 

managing the water rights transfers. 

The results from the 31 modules (74 percent of the 42 districts) indicate the 

following findings, which represent the best data currently available on the amount of 

"rentismo" or renting of ejidal lands in the Yaqui valley. 

To summarize the findings presented in Table 7.8: 

• the modules participating in the questioiuiaire represent 79.0 percent of the total area 

within the Yaqui district; 

• Within these modules, 72 percent of ejidal lands are currently being rented to other 

producers; 

• 24 percent of private land is currently being rented to other producers; 

• only 25 percent of ejidal lands are currently under production by ejidatarios 

themselves. 

In interviews, several producers and agency officials had suggested that the rate of 

renting had accelerated since the transference, and in response to the difficult production 

situation. For example, one ejido president who also is employed by an ejidal producers' 

union told me that in her own ejido of400 total hectares, 250 are in production, and 150 

are rented out: The amount of land being rented has accelerated. It's now up to about 70 

or 80 percent across the Valley. What are the reasons? The credit {avios) arrive very late 
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and so you cannot get a good harvest; at the beginning we were working really well, [but] 

the difficult times began about ten years ^o; the prices are inadequate to cover our costs; 

and the cost of water is excessive" (Personal interview, Ejidataria, February 10, 2000). 

An employee of another ejidal producers' union ventured: "From 1992 until now, renting 

has increased, it has doubled" (Personal interview. Marketing manager, ejidal producers' 

union, February 10, 2000). A board member of an ejidal producers' union stated: "In 

the last few years, from the time when Salinas de Gortari wanted to be head of the World 

Bank, the rate of renting has increased. I'm going to give you my point of view... renting 

has existed since ancestral times. There are always first, second and third place, the 

people who have money, they get more money; and the one who is screwed already, gets 

screwed even more. Some people [who rent] are just irresponsible, lazy, and it seems 

easier to them to rent than to produce. I have 30 hectares, and they offered me $2000 

pesos/hectare. They're giving me the equivalent of 2 tons per hectare up front, and I can 

say Bye-bye to ail the problems of cultivating crops, so I put out my hand [for the 

money]..." (Personal interview, Ejidal producers' union board member, February 10, 

2000). Several people said they had been offered the opportunity to rent but had turned it 

down, for now. One ejidataria commented: "If I rent my land, by the next week I won't 

have any money" (Personal interview, Ejidataria, March 9, 2000). If the rate of renting 

has increased since the initiation of the transference and other water and agricultural 

reforms, this would be evidence of the increased difficulty that ejidal producers were 

experiencing as active producers. 
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In order to gain an idea of whether the rate of renting bad increased in the Yaqui 

valley since the adoption of water and agricultural reforms in 1992,1 developed a 

questionnaire regarding the change in rental of ejidal lands between 1990 and 2000. 

Again, this is a difficult endeavor due to the lack of ofRcial data, and particularly, due to 

the absence of baseline data from 1990. The 15,351 total hectares included in the 

questionnaire results represent about twelve percent of the total ejidal land in the Yaqui 

district. Members of 18 ejidos responded responded to the questionaire, whose results 

are shown in Table 7.9 below. 

TABLE 7. 9: Perceptions of Ejidal Land Renting, Yaqui Valley, 1990-2000 

Year Total Land under Ejidal Lands 
Hectares Production by Ejidos that are Rented 

1990 15,351''' 12,992 (85%) 1,025 (7%) 

2000 15,351 6,576 (43%) 8,541 (56%) 

These results are admittedly less reliable than the data on renting presented in 

Table 7. This data is the result of a questionnaire to members of ejidos, some of whom 

are currently ofHcers of their ejidos, and others of whom are simply ejidatarios. 

Moreover, all respondents relied on memory to recall hectarage in production in 1990 

versus that in production today. Nevertheless, these data bear out how widespread the 

perception is that the phenomenon of rentismo has vastly accelerated over the past ten 

years. Indeed, the questionnaire results actually considerably underestimate the amount 

The amount of land in production tty the gidal sector and the amount rented in a given year do not add 
to the total amount of 15,351 hectares. This is probably due to land which is held by the ejidal sector but is 
neither in production nor being rented. 
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of land renting occurring today on ejidal lands, and overestimate the amount of land still 

under active production by ejidatarios. 

Ejidatarios in the Yaqui valley rent their land for approximately $1,700 to $3,500 

pesos/ha a year for wheat, including their rights to water, depending upon the quality of 

the land itself. The land has become more valuable in recent years. A few years ago, 

land commonly rented for $1,500 per hectare. A district official told me that "what 

producers are really getting when they rent land is the water rights."^'' Frequently, the 

ejidatarios then work as laborers for the private producers to whom they are renting the 

land. Thus, ejidatarios who decide to rent are converting from landowners to day 

laborers or hired hands. Longer-term rental agreements are becoming more common, as 

producers prefer to have secure arrangements to ensure that any improvements they make 

to the land or irrigation works will ultimately benefit themselves. In practice, such long-

term rental agreements virtually qualify as sales. In interviews, ejidatarios commented 

that producers often begin to rent out of a need to find cash to pay bills or reduce a credit 

debt. "More or less about 50 percent of the ejido is rented. This is happening because 

there are problems with people's credit. After we separated [into Rural Productive 

Societies—SPR's, after the Article 27 reforms took effect], we were alone or within a 

small SPR, and it was difficult. Then there was no option but to rent. The credit doesn't 

reach us until December or January [after wheat should already be planted], so for that 

reason a lot of us are renting."^' A high-level local C.N.A. official appeared to accept the 

exit of smallholders, whether ejidatarios or small private producers, as a given: 'The 
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renting of ejidal land has always existed here. The minfundista (smallholder) is the one 

who rents. Here in the Valley, renting has risen to 80 perent. They have to look for other 

ways of making a living, and rent out their lands" (Personal interview. Senior C.N.A. 

ofiQcial, February 3, 2000). When asked if the social outcomes of such a policy 

concerned him, he stated that the congressmen and senators are the ones who make the 

policy. Policies about support programs are directed at the political level. He went on to 

say that "Above all, in recent times, they are mistaken. Support is needed over the long 

term. At least 15 years would be needed to begin to resolve the situation of the 

ejidatarios" (Personal interview. Senior C.N.A. ofRcial, February 3, 2000). 

Most ejidatarios as well as their family members have off-farm sources of 

income. Results on my questionnaire from members of 16 ejidos with a total of 1,448 

ejidatarios indicate that a total of 79 percent have employment apart from agricultural 

production. Of this group, 56 percent work as day laborers (jomaleros) in the Yaqui 

valley and another 23 percent have other employment." 

The phenomenon of selling ejidal land is taking hold at a slower pace, but is 

becoming more common. Virtually all of the questionnaire respondents stated that their 

ejidos have gone through the certification and titling process to obtain legal title to their 

land parcels and home lots, as required by the Article 27 ejido refomt Official data 

Rio Yaqui Irrigation District Sociedad de Responsabilidad Limitada official, interview, March 28,2000, 
Obregon, Sonora. 

President of the Comisariado Ejidal, Ej. Mariano F. Escobedo #2, March 29,2000, Obregon, Sonora. 
^ The 56% of ejidatarios who work as day laborers on farms in the Valley are typically working on their 
own gidal parcel and being paid wages by the private producer who is renting the land. A day's minimum 
wage in Mexico is currently about S4.25 USD. 
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regarding how much ejidal land has been sold is not available. The official in charge of 

the certification and titling program stated that of 146 ejidos in Cajeme (Ciudad Obregon) 

subdistrict, only IS had not yet gone through the procedure for certification and titling of 

ejidal lands (Personal interview, Procuraduria Agraria official. May 11, 2000). He knew 

of only one ejido in the Valley that had been sold in its entirety. Table 7.10 indicates 

local sales prices per hectare of land in the Yaqui Valley: 

TABLE 7.10: Sale Prices of Land, Yaqui Valley, 2000 

Urban zones 140,000 pesos/ha 

Zones with saline intrusion 10,000-11,000 pesos/ha 

Agricultural zone $30,000-40,000 pesos/ha 

Source: Interview. Procuraduria Agraria official. May 11.2000 

Nevertheless, that ejidal land is becoming newly-privatized is evident from interview 

data. One ejidatarto states; "Article 27 gave us some very hard hits. Those who 

promoted the reform sold the idea that one could rent, one could sell, and no longer have 

any problems with credit agencies. Many people spend the money from the sale of their 

land right away; they don't save it. Article 27 should have been promoted in the sense 

that the government could have looked into who wanted to rent or sell, and who wanted 

to produce, and given the land to those who wanted to produce [within the ejidal 

sector]...The former owners of the land are going to own the very same land again. It's a 

great irony, coming at the expense of our &milies."^ One ejido, the Ejido Francisco 

Jose Mujica, sokl out almost entirely. According to an employee at an ejidal producers' 
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union; "They went through Procede and then sold out right away. They sold to an 

American company that grows vegetables, chiles and so forth. About 400 hectares 

remain with the ejido, but the same company wants to buy that land for a packing plant" 

(Personal interview. Employee, producers' union and ejido president, February 10, 2000). 

As we saw in Chapter Four, many of the ejidos in the irrigation district were 

created after President Luis Echeverria expropriated 37,600 irrigated hectares and 61.555 

hectares of unwatered grazing land just prior to leaving office in 1976 (Ramirez et al 

1997:199). Of50,000 landless campesinos, only 8,900 received plots of land via the 

expropriation (McGuire 1986: 106). The government compensated the former 

landowners for 17,900 irrigated hectares; the remaining 20,000 hectares remained 

uncompensated, and many private landowners sustained serious economic losses at that 

time (McGuire op cit: 101). A number of interviews made reference to the ironic fact 

that the original private landowners are now purchasing the land back from the ejidatarios 

for whom the land was expropriated in the first place. 

The President of an ejidal producers' union where 400 hectares have been sold 

and seventy percent is rented says that often people are forced to sell due to medical bills 

or other pressing needs. "What happens is, a child gets sick, so you sell one hectare to 

pay his medical bills. Once you've sokl one, you think, well, maybe I'll sell more."^'* If a 

producer starts out with a small 5 hectare parcel, each sale of one hectare will further 

diminish his prospects for profitable production. 

^ Ejidatario, interviewed March 28,2000, Obregm, Sonora. 
President of tgidal producers' union, interviewed March 28,2000, Obregon, Sonora. 
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Those who choose to sell their land are usually accepting a meager price. In the 

area where a particular ejidal union is active, located near the coast and distant from the 

international highway, the going price for wheat land in 2000 was $28,000 pesos/ha 

(roughly $2,800 USD). The current prevailing price range in better situated parts of the 

valley is between $30,000 and $35,000 pesos/ha, depending on the location and condition 

of the land. In 1994, when local ejidatarios began to sell their land, they were receiving 

only $11,000 pesos/ha. By 1995-96, the price had risen to between $25,000 and $35,000 

pesos/ha."^ 

According to the law, other ejidatarios within the same ejido have the first 

opportunity to buy their fellow ejidatarios' land. In practice, however, the land is being 

sold to private producers. "If I offer my land to other ejidatarios, how is another 

ejidatario going to be able to buy it from me? Well, of course not The only one who can 

buy it from me is the one who used to own it. The land is being concentrated in just a 

few hands. In this ejido, not one ejidatario has been able to buy more land from 

another."^® The president of the producers' union where 400 hectares have been sold and 

most is rented said that all the buyers of land in his area were private producers from five 

or six families. One ejidatario who had sold his land says he did so for reasons owing to 

a family conflict, as the land had come to him through an inheritance which was disputed 

by other members of his family. Rather than passing the problem on to his children, he 

decided to sell. His grown children are all in college in Mexicali, and he goes there 

frequently to work. "What I earn here in a noonth, I earn there in a week." Once the new 

" Ejidatario, interviewed March 27,2000, Obregon, Sonora. 



436 

house he is building in Mexicali is completed, he and his wife will move there.^^ In his 

ejido, 600 hectares of the total 1,080 have been sold. He sold his land to another 

ejidatario, who with an entrepreneurial group, was building a tomato greenhouse 

operation on his own adjacent land. In one ejido where the ejidal lands have nearly all 

been sold, only a few ejidatarios are left. According to a story circulating locally, the few 

remaining members joke that they can now hold ejido meetings in the bed of a pickup 

truck. 

A decade after the Article 27 ejido reforms took effect, more in-depth study of the 

phenomenon of land sales in northern irrigation districts is particularly needed. With the 

data currently available, we know that 72 percent of the Yaqui Valley is definitely rented 

out, and some additional percentage of land has been sold to private investors or 

producers. This means that only approximately 20 percent of the ejidatarios in the Yaqui 

Valley are still producing. As we will see in the next section, though, privatization of 

ejidal assets is also occurring by means of simply acquiring water rights. 

E. Water Rights 

Two primary findings generated by this study with respect to water rights are: I) that 

water rights have become another channel for privatization of ejidal assets, through the 

net flow of surplus water rights from the ejidal to the private sector; 2) that the water 

market has retained some of informal characteristics, particularly trades between 

individuals who know one another. 

Ejidatario, interviewed March 27,2000, Obregon, Sonata. 
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The formal water rights market, accompanied by mechanisms for official registration 

of water rights, including the Public Registry of Water Rights for non-irrigation rights, 

and the Water Banks at the irrigation district level, was intended to provide formalized 

mechanisms for temporary trades and permanent sales of water rights. The underlying 

objective was to standardize the price structure at which water would be traded, and to 

eliminate the "unscrupulous middleman" (or coyotaje) features of the black market that 

had always functioned previously. 

The Rio Yaqui Irrigation District allocated a total 1.6 Mm^ (millions of cubic meters) 

to water users in 1998-99 (the most recent year for which data was available), a reduction 

from 1.7 Mm^ in 1997-98. The District's Water Bank, maintained by the SRL, handled 

107,444 mm^ in water trades within the Yaqui district. 

Neither the govenmient agencies nor the SRL maintain water rights data by land 

tenancy sector. Thus, it is very difficult to track the flow of water rights between and 

among land tenancy sectors using official data. Moreover, there are three separate 

administrative processes (headquartered in different geographic areas) for water rights 

trades. However, I was able to develop data on water rights trends based on 

questionnaire responses from the Representatives of 21 water module, representing fifty 

percent of total modules. Table 7.11 presents these findings. These findings pertain only 

to trades handled within water modules, not those that take place between a module and 

the Banco de Agua maintained by the SRL, nor those that are registered in the Public 

Registry of Water Rights. 

^ Ejidatario, Ejido de Maria Villalobos, interviewed March 27,2000, Obregon, Sonora 
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For trades within modules in the year 1999-2000, the total volume traded in the 

responding modules was 35,821.79 mm^. This volume traded is equivalent to 

approximately 33 percent of the water trades handled district-wide by the Banco de Agua 

[using 98-99 total district figures]. The water traded within modules (by reporting 

modules) represents only two percent of the total water distributed within the Yaqui 

district [using 98-99 total district figures]. Nevertheless, it is instructive to see the 

trends in the sale and purchase of water rights 

Of the volume traded within modules, the ejidal sector sold 59 percent, and the 

private producer sector sold 41 percent. On the buying side, the ejidal sector bought 36 

percent of the water sold, and the private producer sector bought 54 percent of the water 

sold. Clearly the net flow of water was from the ejidal sector into the private producer 

sector. 

Net Differences: 

Eiidal Sector 

Sold 59% of Total Traded 

Bought 36% of Total Traded 

Net 23% of the surplus water traded within responding modules was 

traded awav from ejidal productive uses 
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Private Producers 

Sold 41% of Total Traded 

Bought 54% of Total Traded 

Net -13% of the surplus water traded within responding modules was 

traded into private sector from ejidal sector 

These data also seem to indicate that trades within modules often have the trappings 

of a "direct" transfer from one compadre to another. In a totally formal water banking 

procedure, one would expect that transfers would be to random buyers in random 

quantities, with the person giving up his surplus contacting the Water Bank to find 

someone who wants it, and the person who needs to buy surplus also contacting the 

Water Bank to find someone who has surplus. However, in repeated cases, the data 

provided by the module Representatives show exactly the same volume being sold by the 

ejidal sector as being bought by the ejidal sector, and the same pattern can be observed 

among the private sector transfers (see, for example, the Table 7.11 data for Modules 01, 

73.5, and K-66). A number of Representatives also told me that the water transfers were 

really trades among the ejidatarios themselves, albeit conducted via the module. It is 

impossible to judge whether this same pattern might be observed in transactions handled 

by the District's Banco de Agua, since the Banco doesn't maintain data on water transfers 

correlated by land tenancy sectors. This pattern is significant only in that it shows that an 

informal water market, at regulated prices, appears to be operative, albeit under the 

trappings of a formal water market, at the within-Module level. 
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H. Eiidal Producer Perspectives Contragtcd with Private Producer Perspectives 

My interviews showed that private and ejidal producers in the Rio Yaqui Valley 

share a set of ftindamental concerns centered upon the low price of wheat and the high 

cost to Mexican producers of free market competition implied by participation in 

NAFTA. There is no doubt that the set of production constraints under which ejidatarios 

operate is also constraining to private producers. However, private producers have 

greater flexibility in their set of possible responses due to their larger average 

landholdings, better capitalization, availability of credit, availability of collateral to 

participate in government-sponsored marketing and guaranteed price programs, and 

ability to diversify production. While an ejidatario confronts the choices of produce, rent 

or sell, the private producer can choose to acquire additional land and grow higher-value 

crops through purchase of additional water rights. The private producer can opt for a 

program of coverage (cobertura) that guarantees him a lock on a crop price at the end of 

the harvest, offered through the ASERC A coverage program. Ejidatarios are also 

eligible to utilize the coverage program, but are generally unable to do so due to the 

collateral and guarantee requirements of the program. 

This section highlights differences in producer perspectives based on land tenancy 

class. While there is considerable variation within each producer sector, there are also 

similarities among producers regarding their perception of the impacts of specific water 

and agricultural reforms. The interviews with different producers reflect their views on 

the water and agricultural reforms, including how fiill cost recovery pricing has affected 

their production capacity; the drought and irrigation restrictions; the international price of 
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wheat and the low government-sanctioned price; and the impacts of free trade. In order 

to capture the variation, nuance and detail, I include verbatim highlights from interviews 

with private producers and ejidatarios. Through reading the producers' own words— 

'giving voice' to the producers—we gain a crisper understanding of both local impacts of 

water and agriculture reforms in theYaqui irrigation district and local responses to those 

reforms. 

Private Producers 

One large private producer stated that he is a cotton farmer, despite the trend in 

the Valley toward wheat, because he believes that agricultural day laborers need jobs. He 

is originally from the state of Sinaloa, and says he didn't inherit his land but acquired it 

all himself. "In my case, I don't plant wheat, because I very unusually think that one 

ought to plant something that has a social value, that generates jobs. I like to plant 

cotton; it creates 40 Jomaleros (day labor positions) per hectare. The industry [Mexican 

national buyers] pays us $49 or $50dollars per quintal [of cotton]. With such prices, we 

don't even earn back our production costs! I am planting 200 ha of cotton right now. 

Right now we have the support of the government program ASERC A. The New York 

Stock Exchange price for cotton right now is $62 dollars... J'm waiting for the New York 

Stock Exchange price to rise to $65 dollars/quintal and then I want to secure my sale 

price and lock in at that price. " He explained that he has an arrangement with the 
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secretary at the producers' union, Grupo YaquL, to call him if the NYSE price of cotton 

rises or &ils. He does not follow the prices on the internet himself. 

"My case is very particular. Last year the Valley produced more than 39,000 ha 

of cotton. Now, they don't even want to hear the word "cotton" because they lost so 

much money'. Now there are only 2,000 to 3,000 ha in cotton. 

"I am very distinct from the rest of the producers. 1 have 220 ha in total, but I 

personally own and cultivate 30 ha, and the rest I rent from ejidatarios....The ejidatarios 

do all the work and I administer them. I pay for the [irrigation] water and all the other 

costs. It's a better deal for me to keep the machinery working and rent the land than to 

cultivate wheat. We don't stop working from October through September. With cotton, 

you work all year long....! don't want wheat; I want to plant cotton. There is a surplus of 

water, because certain crops don't need the full quantity [allotted]. Also, some people just 

don't plant in a given year, due to various circumstance. So I buy the rights to use more 

from the others that don't need it. 

•'From privatization until now, the cost of water has risen by 100 percent. Or 

perhaps 80 to 100 percent, but with better service from the Sociedad [irrigation district]. 

...Here in the Valley we have achieved an average production of 5.2 tons/wheat since the 

formation of the Sociedad, in spite of the drought. Before, [the average] was 4.8 

tons/ha....The drought has lasted now three or four years. We've been left with only one 

annual crop, wheat It's the most viable crop, but it needs a little bit more water [than 

other crops]. It used to be that there would be 5 to 6 riegos [in a season]; now we have to 

^ Cotton requires 12mm^ per hectare of water. 
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do it with only four riegos. Due to the fabulous weather we've had in recent years [cold 

weather], we really haven't noticed the lack of the fifth riego. Yes, we have had an 

agricultural crisis with regard to secondary crops; soy, com, sesame. Last year, none of 

those crops were produced. In recent years, we could at least plant a little bit of 

secondary crops. It has been very hard on the agricultural workers; it has created a lot of 

unemployment. " He attributed the bad times for agriculture over the last 3 to 4 years as 

sixty percent due to the low prices of crops, and forty percent due to the lack of water. 

Another private producer sounded a theme common to all the Yaqui valley 

producers, saying, "Everything has gone up on us, except the price of our crops. And 

inputs are more expensive here than in the United States. And interests rates, are, too." 

This producer's forebears were among the pioneering farming families in the Valley. His 

father was one of the original desmontadores (people who cleared the land). He has over 

700 ha of land^^ and his family owns two agri-businesses, including a cotton processing 

plant and an airplane fumigation service. Four hundred ha are in wheat and 300 in cotton 

this year. The family cotton processing plant is a small business, handling about 5,000 

bales (pacas) of cotton in the current year. 

''Eighty percent of the Valley's ejidal lands are rented. Their costs are much 

higher due to being so small. The percentage of rented land has been increasing over the 

last ten years. All the land I have is ejidal. We don't have any pressurized irrigation 

^ The amount of agricultural land that can be held by a single individual is limited by law. The 
Agraria limits irrigated agricultural holdings to 100 ha/mdividual, or 150 ha of cotton; 200 ha of rainf^ (or 
temporal) land; 400 of pasture land; and 800 of mountamous or arid uncultivable land. Private producers 
have long gotten around this Imitation through the practice of prestanombres, which refers literally to 
*^ame-lending.'' Producers will often list their land as belonging to wives, chfldren, family members, 
friends, and in some cases, even deceased acquaintances. 
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(riego por goteo).^^ In order to afford drip irrigation, you need to be cuhivating 

vegetables. Drip irrigation is a very expensive instrument.^*" 

The private producer perspectives are indicative that ejidatarios are not the only 

producer sector feeling a cost squeeze due to low international wheat prices and high 

water and input costs. Even very large fanners, such as this producer, are experiencing 

difficulty in making farming profitable. Some of the economic pressures in the region 

are fek particularly acutely by private producers. For example, although in past years the 

cotton processing plant was actively generating profits, this season there is little cotton to 

be processed, and the plant is expensive to have idled or underutilized. 

Several private producers I interviewed experienced the expropriation of his 

family's land in the mid-1970s. One large producer I interviewed currently serves as 

president of his water module. His father was one of the pioneers in the Valley. In 

1976, his father's land was expropriated to be distributed as ejidal land, and his father 

was left 'Without anything, without even one hectare of land." The water module in 

which he serves as president has 386 water users with a total of4,276 hectares. Of these, 

2,576 hectares (60 %) belonged to 324 ejidatarios (84 % of users), and 1,700 hectares 

(40 %) belong to 72 private producers (19 % of users). The average landholding per 

ejidatario in the module is 12.5 ha/ejidatario; the average for private producers is 24 

hectares per producer, roughly double the ejidal holding. The president of the water 

users' association has 75 ha in this module. He primarily grows wheat, but also has ten 

There is only about 200 ha of irrigation by micro-aspersion (sprinkler system) in the entire Valley. Some 
of this belongs to the UndCTsecretary of Agriculture for Ciudad Obregon. 

Installation of pressurized irrigation systems, including riego por goteo, costs about $1,500 USD/ha. 
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hectares of tomatoes, and irrigates these with surface water. He rents other fields that 

have deep wells, so he can supplement his allowed allocation {dotacion) with well water. 

He did not state how many hectares he controls (e.g., through owning or renting) in total. 

He estimates that the cost of water represents '"2 to 3 percent" of the total wheat 

production costs per hectare, and stated that '^vhat worries us is the increasing cost of all 

inputs," noting that '^even with the increases in water the proportionate cost of water 

hasn't changed, because the cost of other inputs has also increased. In the United States, 

a producer grows wheat, and if he cannot sell it, the government buys it from him. In 

Mexico, they don't buy what is not sold, it's the reverse. It's cheaper for Mexico to 

import wheat from the U.S. or Canada. The imported wheat is mostly for livestock feed, 

and it's of lower quality than what we produce. The agriculture sector was never in favor 

of NAFTA.. We don't matter to the industry [the national wheat industry] because they 

can buy the wheat cheaper in the U.S. and Canada. They don't reward us for high quality 

wheat, but they punish us (with a lower price) for lower quality." In terms of the future, 

this producer stated: '^We depend on the water. If water falls in the reservoirs (i.e., 

rainwater), we'll move forward. If it doesn't, we don't have any resources (to move 

ahead)."(Personal interview. Private producer and module president, February 3, 2000). 

As these interview excerpts indicate, private producers are primarily concerned about 

international competition and low prices, as well as preoccupied with the water shortage. 

Water costs represent a small absolute amount of their productive outlays, and are not in 

themselves of extreme concern to private producers. When coupled with other rising 
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input costs, however, the water costs constitute one of the principal factors in creating a 

cost squeeze for private producers. 

Ejidatario Producers 

My interviews with ejidatarios demonstrated that ejidatarios are more severely 

impacted by the water and agricultural reforms than their private producer counterparts in 

the Yaqui valley. The interviews highlighted here with ejidatarios demonstrate concern 

over the transference, high water prices, and raise questions about the equity of current 

water allocation strategies based on a fixed volume per hectare. None of these issues 

were raised by private producers, who had a much more narrow range of concerns 

relating only to water availability, crop prices and free trade. Ejidatarios are also 

concerned about the effects of free trade, the lack of state support, and the low price of 

wheat. 

One ejidal producer I interviewed was the president of his ejido's commisariate 

and was a Paul Newman look-alike. 1 met with him once in his home, and a second time 

when he organized a group of IS of his ejido members to meet with me. His ejido has 

290 members (165 of whom are active) with a total of 1,055 hectares given to them by 

presidential resolution (e.g., by decree of the President of the Republic), an average of 3.6 

hectares per ejidatario or 6.4 hectares per active member. The ejido was created on 

November 19, 1976 as part of the land expropriation and redistribution implemented by 

President Echeverria. The ejidal lands belong to different water modules. It is divided 

into S J*.Rs (Societies of Rural Production), which range in size from 5 members to 22 

members. As in all ejidos since the Article 27 reforms of 1992, each SPR decides what 
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the group will cultivate that cycle. The SPRs are organized according to who gets along 

with each other best and who can work well together. The president of the ejido is in an 

SPR with 22 members, and they are cultivating wheat this year (1999-2000). The ejido 

has not gone through the certification and titling process because of some internal 

disputes over land rights, and until those are resolved, they cannot move forward through 

the Procede process. But he noted that the majority of the ejidatarios do want to go 

through the process, in order to be able to use their land as collateral for credit. The 

president of the group stated that there is a lack of an adequate ^icultural policy for 

rural development. There is no strategy for how the rural countryside can continue 

developing. He noted that programs to aid the countryside such as Alianza para el 

Campo and ASERCA "don't have anything for the ejidatario" [a reference to the fact that 

these programs require either investment from the producer/water user or upfront 

guarantees and collateral]. He said that his ejido sells its crop directly to the companies 

established in the Yaqui Valley, but that their crop is not under contract yet, though they 

have discussed such an arrangement among themselves. 

The president of the ejido stated that the $1,400 peso price for a ton of wheat 

doesn't even cover their costs, so with that price, only with great difficulty do you have 

enough even to pay ofTyour credit, but for having worked 6 to 7 months, there is almost 

no profit. It is calculated [by FIRA, the Agricultural Trust, in the official Plan of 

Operation] that there should be a 30 percent profit, but there won't be. 

In response to a question I asked about the transference, the president of the ejido 

stated: "We haven't seen that the situation has improved. The cost of water is 
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excessively high. The service in some modules leaves much to be desired. Why? There 

is nothing that guarantees that they are giving you the quantity they committed. We pay 

for 120 liters, let's say, but they give us 50 or 70."Another ejidatario in the group joins in: 

"Now, they only give us 3 irrigation sessions, no more; before they used to give 6 

or 7 irrigation sessions. When we were all united as one in the ejido, we planted 700 

hectares with a yield of 6.6 tons/ha. Now, the average is 4 tons per hectare. At that time 

we had more water to increase the producton. Now we do the same work as before, but 

now we produce less." A third person in the ejidal group joins in:"The government 

doesn't look at one as they ought to do....The water in the reservoir ought to be for all 

the water users. The water is in just a few hands, corrupt hands of the government. When 

it's time to plant, I have my five hectares and they give me some water to irrigate it; and 

to some rich guy with his 5,000 hectares, he can plant all of it with the water they give 

him." The president of the group speaks up: 'it should be equitable. Why can the rich 

private producer buy up extra water rights and plant what he wants, but they limit us-r A 

fourth person adds his voice to the discussion about water rights: "We are in the same 

boat, a producer who plants 1,000 hectares and ourselves with five hectares each [of 100 

hectares total]. We plant 20 hectares and the other 80 hectares, we sell the surplus water 

rights to the one who has the 1,000 hectares. I'm not in agreement that we are not equal 

with respect to water. They give me the same quantity of water they give the guy who 

plants 1,000 hectares." 

In response to a question about how much rental of land there is within the ejido, 

one ejidatario stated: "It's difficult to know, because it varies from one crop season to 
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another. Each group (SPR) decides among itself whether to rent or to produce. There is 

absolute freedom to do what you want with your land. But, more or less, about 50 

percent of the sur&ce of the ejido is rented. That's because of problems with credit. 

When we separated (i.e., into small productive units after the ejido reforms) some of us 

are on our own or we are in an SPR, and it's difficult for us. [In those cases], there's no 

alternative but to rent. The credits (avios) and the low production (yields) are also 

problems, now the credits aren't arriving until December or January, and for that reason 

many of us are renting." 

"'There are 'sales' that aren't legal. They take care of the documentation with the 

complicity of notary publics. These can be a 99 year rental contract or a "buy-sale" 

document that says if there are any problems with the ejido, the buyer can opt out of the 

contract. This has been done since the Article 27 reforms." 

I asked what they thought the future of the ejido would be. The president of the 

ejido stated: "The Article 27 reforms have brought us to this point. I can sell my land, 

and the ejido can buy it from me. Now, if I offer my land to other ejidatarios. how is 

another going to be able to buy it from me? Well, no, the only one who can buy it from 

me is the one who used to own it [before the expropriation]. The lands are being 

concentrated in just a few hands, and our grandchildren, or their children, are going to 

have problems. There are going to be social problems because of this. Here in this ejido, 

not one ejidatario has been able to buy land from another." 

" I dare to say that many of our children have not been able to finish their 

educations due to lack of resources. And those who do finish, there's nowhere for them 
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to work. They are either leaving for the border, or they are working hot dog carts or taco 

carts etc. Not as accountants and so forth. There's no jobs here." 

Another man commented: "Many of them go to the other side" (a/ otro lado—i.e., 

to the United States^." The president of the ejido continued: "NAFFA was not designed 

for the ejidatario. It is designed for big business. There used to be vegetabless, 

sunflowers, dairy, lots of diversified kinds of products and agricultural business. But 

right now there just aren't the adequate conditions to get access to those kinds of 

supports. Many of these diversified products we've produced here, but the moment 

arrived in which none of that worked any longer. The economic conditions just started 

unraveling. The majority of us here know how to produce these other things, but the 

economic conditions and possibilities are not there. The crisis we've been living is 

converting the Mexican countryside into chaos." Another man joins in: *'The problem 

continues to be NAFTA. And the price is very low." Another ejidatario comments: 

"Papayas, oranges, you can have the technology, we were bom on the farm, we know 

what it is to plant, to produce. The private producers have what they need to produce, but 

us, the Bank limits us. Now there's a program to support goats. Alianza para el Campo 

says 'Here, here's your fifly percent.' But what are you going to do if you don't have the 

resources [for the other 50 percent]?" The president of the ejido:" There's no 

regularization on the part of the government about what should be produced, how much 

is needed. Now, everyone's trying to get into shrimp [a reference to many upstart aqua-

culture ventures that have been begun along the coast]. ...There are so many activities 

like that. We used to have dairy, but we ended up pouring it in the drainage because 
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there was no price. It was cheaper to throw it away than to sell it. Now there's going to 

be "papaya fever." A few years ago we were all producing yellow squash and we 

saturated the market. You had your buyer in the U.S. and I had mine, and we were all 

selling our squash there, and what happened? The price fell through the floor." (Personal 

interview of President of the ejido, January 28, 2000 in his home in Obregon; and a group 

meeting with 15 members of the ejido in their ejidal building on March 29, 2000). 

I met with the director of an ejidal producers' union on March 17, 2000. 

His union has both complete ejidos and SPRs in the membership, with a total of 869 

member from 34 ejidos or SPRs, and 5,200 hectares. Of the total area, about 40 percent 

is rented and 60 percent is under production of both wheat and oilseed. His union had 

formed only three years ago, after breaking off with another ejidal producers' um'on due 

to a disagreement. The union manages a range of agricultural services, including 

marketing and its own crop insurance fund. 

The director of the union stated:"With the price of wheat, 1 get more if I rent, 

without problems, without conflicts, and without working, and I dedicate myself to 

making a living in something else. In the last 3 to 4 years, many ejidatarios have turned 

to renting. The members of my union met on March 15. They are not in agreement with 

the [limitation of] 7.5 mm^ of water. Their share of the water has already run out. Now 

they tell you, 'If you pay, yes, there is water.' It used to be we thought the water ran out 

with the 7.5 mm^ [to everyone]. They need water for the fourth riego. ...Someone is 

benefiting from the extra fee for extra water [referring to the $100 peso fee being charged 

for surplus water]. Zanjeros, engineers, those who are renting. They just don't care 
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about getting us our water." He said the producers in his union are paying extra for the 

surplus water, as well as $200 pesos per hectare to treat for plant louse {pulgon) (SI75 

pesos for the airplane, and $75 for the insecticide). He notes that this cost hadn't been 

budgeted for because it had not occurred for 5 to 6 years. He estimates that in 1995-96, 

10 to 20 percent of producers were renting; and now that has grown to 50 to 60 percent. 

With respect to water costs, he stated the biggest problem is the water shortage and the 

lack of rain, meaning that there's been no secondary crops. "This is the second year we 

haven't grown com. All the laborers are immigrating to the U.S. Five hectares leaves us 

with practically nothing to live on. Seventy percent of our children have left school in 

the middle of their career preparation {carreras). In response to my question about what 

the future holds for the ejido as an institution, he said: "In two more years, only a few of 

us will still be here. We'll all be left without work." 

Not all ejidatarios' perspectives can accurately be painted with the same brush. 

Some ejidatarios have found ways to take advantage of public-private ftnancii^ programs 

to develop new productive strategies and move into higher value crops. For a few people 

I interviewed, this meant acquiring additional land, usually from a fellow ejidatario on 

adjacent fields. Members of one ejidal producers' union are working to undertake 

greenhouse tomato production. Another ejidal producers' union works to 'Rescue" ejidal 

lands that have been rented, and bring them back into production within the ejido sector 

through creatively drawing on available financial resources. Many ejidos with coastal 

lands that are difficult to &rm have recently ventured into aqua-culture shrimp 

production. 
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One young ejidatario whose family is very active in local politics has an 

entrepreneurial bent. With several sisters in business in southern California, and having 

studied there himself, he and his fomily, with other ejidatarios in their union, are pursuing 

a diverse set of production strategies to try to better their chances of doing well. His 

father was an ejidatario who died and left the young man and his nwther and sisters all 

with ejidal holdings. His mother is a well-known local campesino leader involved in one 

of the ejidal producers' unions, and active in local political circles. In 2000, the family 

had 25 hectares in wheat, of which 10 were rented, as well as one hectare in papaya, a 

one hectare corral used as a sheep feedlot, and they were constructing a tomato 

greenhouse on one hectare. The family also own a small amount of private land, where 

he raises a small amount of oranges and other crops. 

To install the tomato greenhouse, many members of the ejidal producers' union 

are investing in the approximately $1 million U.S. project, but each in his own way, some 

with money, some with land. The one million dollars is to be paid over S years in a 

project called "Agricultural Reconversion 2000," involving 50 percent ftinding from 

Alianza para el Campo. The greenhouse structure and equipment was purchased from a 

North American company from South Carolina, and their manager is on-site in the Yaqui 

Valley during the installation of the greenhouse. The project is being managed by a 

producer from the Costa de Hermosillo who also acts as a consultant for greenhouse 

production (Personal interview, Ejidatario, March 16,2000). 

The presUent of another ejidal producers' union is pursuing some different 

strategies for improving the ejidal productive sector's situation, including a "rented land 
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rescue" program. According to a staff member in the same union, over the previous 3 to 

4 years, 8,S00 hectares have been rescued, and there are currently 200 people in the 

rescue program. He stated, '^Supposedly Article 27 was going to bring private investment 

to replace the investment chasm left by the government, but it didn't happen that way. 

The failure of (Article] 27, the lack of profitability is the cause of this failure. Article 27 

also initiated reforms to Banrural, which is the only [financing ] option left. Banrural 

also changed its [lending] policy, under direction from Hacienda (the Mexican Internal 

Revenue Service). In I960, 1970, 1980, there was a culture in the social [ejidal] sector of 

not paying your credit, and they wanted to change this culture. They changed the policy 

to require personal guarantees [collateral]. Today neither land nor your agricultural 

crops is a sufHcient guarantee, so people just remain with no credit. Suppose Fm an 

ejidatario with 10 hectares and I go to the bank and they don't accept my offered 

collateral—thousands are left without any credit. Seventy percent of the land is rented. 

With renting, they give 1, 2, 3,000 pesos. Now agriculture is for the big companies. You 

need to have your own machinery. Today, what you are worth what you produce. 

'^We've had to reach into our imaginations and try to come up with means [to 

address the situation]. In the past three years, we've rescued about 5,000 hectares 

through different means. About 60 percent of the rescue is based on a trust of $4 million 

pesos, which provides auxiliary guarantees [collateral]. In exchange, the recipient must 

participate in technical assistance; must qualify for PR(3CAMPO; and the productive 

possibilities of your land must be sufBcient. The [technical committee of the producers' 

union] reviews the application and decides whom to support. The second part, about 40 
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percent. I convinced a business to become a para-financier. We have an area of 3,000 

hectares and the people want to produce, not rent; they need a credit (avio) of $15,000 

pesos and the collateral guarantee. I can offer the PROCAMPO amounts [corresponding 

to] 3,000 hectares, worth $2 million pesos, liquid. FTRA arranges it with BITAL (a 

private bank). So you, the business, have the guarantees, and you become responsible 

before the bank. We'll put up the harvest on the 3000 hectares and the PROCAMPO 

payment as a unit. The only risk you run is that someone won't pay you back. We have 

three years' experience with this and everyone has paid up. Before, these hectares were 

rented. We do a credit check on the ejido members who want to be in the rescue 

program, by asking other ejidatarios whether they represent a risk." 

"[With regard to diversification plans], we have a small project of 60 hectares of 

citrus. For example, I have 10 hectares and I'm going to put in 3 hectares of citrus and 

dedicate the other 7 to 'regular crops.' We agree we cannot keep going year after year 

with the same wheat and com, wheat and com. Aiianza para el Campo gives the 

producer $10,000 pesos/hectare for citrus. It costs $18,000-$20,000 pesos to plant one 

hectare of citrus. So, with the funding from Aiianza of $10,000,1 still have $8 to $10,000 

that I have to pay personally. PROCAMPO gives me $700, so then I have [in outside 

fimds] $10,700 total. [But] PROCAMPO is goii^ to end within six years."(Personal 

interview. President, Ejidal producers' union, March 17,2000). 

While a small number of motivated ejidatarios and dynamic ejidal leaders 

have adopted more entrepreneurial strategies, as detailed above, many others have been 
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driven out of production by an inability to cope with the high debt burden common to 

many Yaqui district producers. 

One ejidai producer I spoke with had land in the irrigation district, but the Rural 

Productive Society (SPR—the small sub-group of ejidatarios) was liquidated by 

BANRURAL [the Rural Development Bank) due to bad debt. '1 used to be president of 

my SPR. We were irrigating with the untreated wastewater (qguas negras) from Ciudad 

Obregon. It's not profitable to do that, with the salts and soaps [in the water], second or 

third quality. The land is about 8 meters from the sea [Gulf of California] where the 

water level rises. Due to the high cost of production, you have to get yields of at least 6 

tons/hectare. We grew oilseed. I have 28 hectares, only 10 of them for production. You 

need 100 hectares to be cost-effective." 

"We were an SPR, but we each carried our own credit. There were four of us. 

Then Banrural (the rural development bank operated by the State) said they would only 

lend to him individually, on the part of the four producers, and so he assumed the risk for 

all four. I owe $24,000 pesos, which with interest comes to $100,000 pesos plus. And I 

haven't been able to pay. The other three members want to pay, but they are counting on 

the water. As the water is bad, they're not going to be able to pay. So, then the Bank 

doesn't want to lend [to us] anymore. The Bank stopped recognizing the SPR, and 

liquidated it. The 'physical person' assumed the debt; and the 'moral person' (the SPR) 

was liquidated. I paid the Bank [for] four years with money from renting the electrical 

well pump that we have in the SPR. Another member of the SPR has a son, a doctor, 

who pays the Bank for him. But I don't have a son who can pay my debt. The land 
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could be used for cattle pasture, for animals. I can't sell my land because it's collateral 

for the Bank" (Personal interview. Former producer, March 17, 2000). 

Inability to obtain credit—and to pay off past debt accumulating at high interest 

rates—is a major limitii^ factors to ejidatarios who would otherwise like to keep their 

land in production. One ejidatario spoke to me principally about the high level of bad 

debt in the ejidal sector; ^The credit situation is bad, in terms of the conditions that the 

bank gives. We need the financial supports (apoyos) in October. Many times they arrive 

in December or January. The banks are the intermediaries, but are bad at times. FIRA 

gives 6 points for every thousand in earnings, from one month to the next. They lend to 

us by month. When there are problems with bad debt (cartera vencida), even the Unions 

have trouble [borrowing]." 

""[Since] 1996, 95 percent of the social sector has exhausted its resources. We 

don't have machinery, and those who have machinery can't repair it. Those of us without 

machinery, they won't give us the credit to buy it. Alianza para el Campo is supposedly 

good, but actually... if I need a tractor, with a receipt [of purchase] they'll give me 50 

percent of the cost. The banks won't give "refaccionario" credit. The [mentions his 

producers' union] is now with the private bank. Banrural has S7 million pesos from the 

social sector of bad debt, until the debt can be paid." 

""T've been an ejdiatario since 1985. Now it's very difficult for an ejidatario with 

only 5 hectares to have a child in a school higher than elementary. Secondary crops 

represent about 50 percent of the income of most ejidatarios. In some cases, it's 100 

percent, if the earlier crop gets damaged (siniestra)" 
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'The water rates increase, it's a natural resource, and the District charges us for an 

outdated infrastructure. The social sector is not in agreement with the government. For 

example, the supports for drought relief go to the District instead of being channelized in 

accordance with the planting permits. Supposedly the District is going to renovate the 

infrastructure. The District has a huge budget." 

personally [once] told Echeverria to help the social sector so their children 

could go into professional positions and then come back and help. Renting takes the 

spirit of caring about the land away from children, and their security for the future. If I 

rent, they'll give me $15,000 pesos per year, with the $3,000 pesos that Procampo gives 

me . They use my name as aprestanombre and they enjoy the Procampo [benefit]." 

(Personal interview, March 23, 2000) 

An ejidatario who is very disillusioned about the production possibilities and 

general agricultural policy spoke with me. He is from an ejido of wheat producers with 

75 members, each of whom has 28 hectares (probably 10 in cultivated land and the rest in 

pasture, as is commonplace). 

"The price [of wheat] is very bad. The government increases everything, and in 

the price they don't help us. The government protects the industrialists and the bankers, 

but they don't help the agricultural producer." 

"Water is everything. The drought has really affected agriculture. They charge 

us too much for water, because it is rainwater, they don't produce it. We've left [two 

different modules] because there's a lot of corruption. They traffic in water. They 

charge too much water to one [user] in order to sell it to someone else. ...The 
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government isn't interested anynwre in the countryside; the government completely 

abandoned us in 1992. Young people are leaving because there is no future." 

"The govenunent says that in the U.S. the price of wheat is $100 dollars/ton. But 

there a worker earns $50 dollars a day; here [he earns] only $50 pesos a day. How can 

they compare us?" 

"Alianza para el Campo has been a disaster for the countryside. Alianza para el 

Campo doesn't benefit us for anything. The campestno has to buy a tractor first, and then 

they give us 20 percent [of the cost]. They help the medium and large producer, but not 

the campesino. The [refers to his producers' union] helps us a lot so that we can move 

forward, with credit, above all." "Every year the countryside just go straight downhill 

straight downhill, it never ends." (Personal interview, Ejidatario. March 23, 2000). 

There is clearly a great deal of diversity of viewpoints within the ejidal sector. 

While one individual may see federal government programs such as Alianza para el 

Campo as a "disaster," other ejidatarios who have access to credit and resources, have 

been able to utilize the program to invest in greenhouse technology or engage in 

retrieving ejidal land and placing it back into production. The majority of ejidatarios in 

the Yaqui valley, however, have opted to rent their land rather than farm it. I spoke, for 

example, with the director of an ejidal producers' union, with 15 ejidos on 1500 hectares, 

where 70 percent of the area is rented and 400 hectares have been sold. 'The union needs 

a minimum amount of capital to operate and we don't have it. ...We owe the Bank too. 

As a union, we're not going to move ahead due to this, that's the truth. The union has a 

building, some cars, but we already sold the storage warehouse, and the fertilizer 
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business. For people with 10 hectares, it's not worthwhile to produce on it. Because of 

this it's better to rent or sell This has happened after the Article 27 reforms, in the last 3 

to 4 years. In the year ahead, there's going to be more rental of land, and the sale of 

parcels is going to increase. The price of water is going to go up. Five hundred pesos 

for one irrigation session? How am I going to pay that? I've produced all my life, but 

next year I may be renting....What happens is, a child gets sick, so you sell one hectare to 

pay his medical bills. Once you've sold one you think, weU, maybe I'll sell more. The 

buyers are all private producers, about 5 or 6 people. It costs about $280,000 pesos to 

buy 10 hectares [here], real cheap, depending upon the conditions of the land, about 

$28,000 pesos/hectare. " The majority of ejidos have gone through certification and 

titling, but there are still problems with certification, because the measurements are still 

in conflict. We've been asking for two years for the certification with the correct 

measurement, and it still doesn't come." 

'The ejido? In 10 more years, the ejidos are going to disappear. With the title of 

certification, everyone is going to sell." (Personal interview. Director of ejidal producers' 

union, March 28, 2000). 

In some ejidos, the majority of members are still engaged in production. In one 

ejido, there are 76 ejidatarios each of whom has a 5.5 hectare parcel. Of these, 85 percent 

are producing, and 15 percent are renting. An older ejidatario told mer'^Everything's 

goii^ to private initiative as a result of the Article 27 reforms. It is a grave error. The 

certification of the [land] parcel means that now one can sell. Our patrimony is our land. 

"We had years where we were all producing, but now it's worthwhile to have a small 
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percentage rented. "The water costs are very high. There needs to be a subsidy, too, for 

water. Between around 1976 and 1982, with 2.5 tons per hectare [yield], you could pay 

for your credit. Now, only with 5 tons per hectare can you pay it. The devaluing has 

been great. Water used to be really cheap back then." 

have daughters and one ten year old son. If I tell them Tm going to sell the 

land, the children get mad at me. So they do love the land, they were bom here." 

"We're trying to get aqua-culture going, shrimp. We're also trying to get a small 

clothing assembly shop to make jeans. There are three men from Obregon who are 

promoting the idea. There's a lot of labor to work in the assembly shop. It's going to be 

in Bacum, beginning in September or December of2000. The raw material comes from 

the U.S. and is assembled here, and then it is retiuned to the U.S. They're talking about 

300 workers." 

"[With regard to the shrimp operation], we're developing it. The government is 

helping out with a piece of land for an aquaculture park. It's going to be on the coast. 

There are groups competing to construct the aquaculture park. We hope to have the land 

in April We need to get permits from SEMARNAP [Mexico's environmental protection 

agency] and line up credit. We have people close to the governor" (Personal interview, 

Ejidatario, March 28, 2000). 

These interview highlights from private and ejidatario producers demonstrate that 

while the sources of economic pressure are similar in both sectors (e.g., rising water and 

input costs and failing international crop prices; loss of income due to water shortage and 

loss of secondary crops), the impacts of the economic pressures in terms of producers' 
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relative abilities to adapt and respond to them are quite distinct. While some ejidatarios 

have managed to become more like private producers in their productive strategies, by 

supplementing their land holdings, obtaining new technology, and moving into higher-

value crops, most ejidatarios have responded to the new pressures by abandoning 

production, renting their land, and attempting to find other means of making a livelihood 

within the rural sector or through migration strategies. Due to the extent of the economic 

pressure and the weakness of the ejidal sector at this moment, many ejidatarios call into 

question the future existence of the ejido as an institution. 

CONCLUSIONS 

The use and management of water in the Yaqui Valley in southern Sonora has 

experienced dramatic transformations in the last ten years as the result of changes in the 

Ley de Aguas Nacionales: the transference, the full cost recovery pricing of water, and 

the establishment of a formal water rights market. The changes in water policy have been 

instituted simulatenously with Mexico's agricultural modernization program and the 

opening up of agricultural markets to international competition. NAFTA and the Article 

27 ejido reforms have widely affected agriculture. In 2000, the fortunes of20,000 Yaqui 

Valley producers rose or fell with the price of wheat. Due to the scarcity of water, there 

are no secondary crops to protect the earnings of the winter growing season, nor will 

there be sufficient water to diversify crops in the Valley. Water is the single most critical 

component of this production complex. 
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The multi-scaled political ecology I have constructed of Yaqui Valley irrigation 

demonstrates an intense meshing of the concerns of both '^litics" and '^ecology." The 

prolonged drought combined with intense agricultural production has resulted in a water 

shortage that now allows Yaqui growers only one season per year, translating into a loss 

of 40 to 50 percent of a producer's iiKome, and effectively prohibits the diversification of 

crops. The reduction of state agencies supporting agriculture and the change in the role 

definition of other agencies, has resulted in an increased feeling of abandonment on the 

part of producers, particularly ejidatarios, who generally lack the resources needed to 

participate in public-private investment partnerships such as Peso por Peso or the 

ASERCA coverage program. Beyond the state's rural development bank, there are 

almost no formal sources for credit, especially for ejidal farmers. 

In terms of the transformation of the state-society relationship, to the extent that 

that relationship is expressed through the transference program, I found that the 

transference program in the Yaqui irrigation district has been successfully implemented 

and has weathered difficult early years to become well-grounded nearly a decade into its 

existence. The set of new water institutions in the district are professionally managed by 

the SRL. In contrast to Whiteford and Bemal (1996), I found that the water users 

associations are fiinctioning effectively in the Yaqui Valley, and there is little evidence of 

conflicts between private and ejidal producers. On the contrary, most testify to solid and 

collegial relations between the two groups. The resistance movement that unified all 

Yaqui wheat producers in March 2000 to press the federal government for a higher 

subsidized wheat price is evidence of the collegial relationship among that prevails 
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among distinct producer sectors. As we have seen, however, the transference program is 

just one, albeit important, aspect of the state-society relationship. The role of the C.N.A. 

and its relationship with water users/producers is also a major component of the 

transformation. In contrast to Pisa (1994) and Bartra (1996), who maintained that new 

agricultural programs of the mid-1990s were creating new bureaucratic strongholds in the 

Mexican countryside even as the state trumpeted its plans for retrenchment, I found that 

the National Water Commission (C.N.A.) created in 1989 to implement the National 

Water Law and craft new institutional relationships has done so successftilly within the 

Yaqui district. Although some conflicts exist, the C.N.A. and the SRL have crafted an 

effective working relationship that closely adheres to the roles established by the revised 

Water Law for each, and the C.N.A. does not appear to over-reach its prescribed role. I 

argue that in large part the success in the Yaqui case is due to the common practice that 

the C.N.A. employs of hiring the SRL managers from within the ranks of its own 

professional engineering staff. 

Despite the generally positive transference experience, I found that the SRL and 

the water modules have a serious credibility problem with water users across the land 

tenancy spectrum who are concerned about perceived corruption and underhanded 

practices in the delivery and charging of water. While these problems may in large part 

be due to the lack of appropriate precise measuring instrumentation, the C.N.A. and the 

SRL need to prioritize the resolution of this credibility problem, both through promoting 

widespread installation of precise measuring instnunents and implementing the necessary 

personnel changes to ensure transparency in water delivery and charging procedures. 
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The state-society relationship also encompasses the perspectives of producers vis

a-vis the retrenched state presence :n the countryside. Global economic integration has 

stimulated new challenges that producers are finding it hard to surmount. I found that 

private and ejidal producers alike believe that the margin of profitability is being reduced 

as much as possible, and that state retrenchment has left them with increasingly 

inadequate tools to remain competitive. International influences, such as that exerted by 

the World Bank in designing and providing financial assistance for the water reform 

package, are keenly experienced at a local level in the Yaqui Valley. In addition, the 

pressures of international competition with wealthier wheat producing nations, such as 

the U.S., Canada, and Argentina, have created a deep sense that the playing field is 

anything but even. Yaqui producers point, in particular, to the high subsidies provided to 

their competitors in other nations. All of the productive sectors have felt impacted by the 

continuous increases in agricultural input costs combined with the increase in the price of 

water, and the low price of wheat and other traditional crops of the region. I argue that 

expanded state resources are needed to install water-conserving pressurized irrigation 

system technology, which will allow Yaqui farmers to convert to higher-value crops and 

become more competitive and diversified. 

I found that the challenges of the water and agricultural reforms are most 

pronounced in the ejidal sector. Privatization strategies promulgated by the World Bank 

for developing countries have resulted in a net transfer of resources from the ejidal to the 

private producer sector. Only 24 percent of ejidal land in the Yaqui Valley is still under 

production by the ejidatarios themselves; 72 percent of the ejidal land is rented out to 
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private producers. Although renting is nothing new in the Yaqui Valley, most 

agricultural observers testify that the rate of renting has increased greatly over the past 

ten years. As my study data have shown, the net flow of water rights is also into the 

private sector. Adding together the transfers of water rights and the high rate of land 

renting (which carry water rights with the land), despite the fact that three-quarters of 

water users in the district are ejidatarios, it is clear that the preponderance of water rights 

are in private control. In addition, more and more ejidal lands are being sold to private 

producers, although fUrther study is merited to assess the pace of land sales. 

Many ejidatarios are committed to their land and to being active producers on that 

land. Those who have continued working their own land most successfully are often 

found to be operating more like a private producer. For example, some ejidatarios rent 

land from their fellow ejidatarios, in this way increasing their own landholdings and the 

profitability of their produce. Many ejidos in the Valley are involved in developing 

shrimping operations on coastal lands and building a packing plant. One entrepreneurial 

group of ejidatarios has undertaken several innovative projects, including a tomato 

greenhouse installed on ejidal land and the cultivation of papaya, crops which are not 

traditional in this region. This group plans to market these products in the United States 

through active development of buying contracts. Given the vast amount of testimony 

regarding the challenges facing the ejidal sector, many in the ejidal sector believe the 

days of the ejido are numbered. When I asked ejidatarios what they felt would be the 

future of the ejido, virtually all responded that they expect it to disappear within a few 

years. Many people in the region take this as a foregone conclusion, owii^ to the 
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majority of ejidal land being rented. One high-ranking C.N.A. official told me: "Yes, 

there are ejidos, but in name only." The multi-scaled analysis showed important 

distinctions between the impacts on different producer sectors of the water and 

agricultural reforms, and a varied set of responses as well. I maintain that sectoral-level 

analysis is critical to understanding how reforms are affecting producers, even within the 

same region. 

The case of Yaqui Valley producers is instructive for other parts of Mexico as 

well as other developing countries, because it highlights the extreme vulnerability caused, 

especially to the ejidatario class, by the water and agricultural reforms, the withdrawal of 

a strong, central state, and increasing international competition. If the wheat producers of 

the Yaqui Valley are challenged by the new rules of market competition and state 

retrenchment, it begs the question how any group of producers can thrive under existing 

conditions. As one of the strongest and best agricultural regions in the country, the Yaqui 

Valley serves as a legitimate litmus test in which Mexico's market-based agriculture and 

water reforms can be measured. The challenges to agriculture in the Yaqui Valley will 

be even more severe in less technologically developed regions. If, as I argue, the 

ejidatario class is straining to remain productive in the Yaqui, then the Yaqui experience 

bodes poorly for ejidatarios in less developed irrigated and rainfed regions of Mexico. 
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CHAPTER EIGHT: 
PRODUCER RESPONSES TO NATIONAL LEVEL CHANGE: 
ALTAR-PrnQUnO-CABORCA IRRIGATION DISTRICT 

Chapter Seven examined the impacts in the Rio Yaqui irrigation district of new 

water policy legislation and reforms implemented since 1990. This chapter analyzes how 

producers in the Ahar-Pitiquito-Caborca irrigation district have been affected by the 

water reform package and how they have responded to these changes. Like the previous 

chapter, this chapter assesses the water policy changes in the broader context of 

agricultural reforms such as Article 27 and the adoption of NAFTA. The central 

argument of this chapter is that the agricultural livelihood of producers in the Caborca 

irrigation district is threatened by a critical water shortage, low market prices and 

inadequate state and private support. Transnational companies that are active in the 

region pose a difficult dilemma for local producers and agricultural planners. As in the 

Yaqui valley, land and water are increasingly being transferred from the ejidal sector to 

the private sector. The first section of the chapter examines the agricultural production 

process in the Caborca district, providing basic data and analysis of current and recent 

historical production trends. The discussion of water is situated in the agricultural context 

in which irrigation needs and demands must be understood. The second section analyzes 

how full cost pricing of water and a water rights market were implemented and how they 

operate. The third section of the chapter discusses the impacts of changes over the last 

decade and the responses of Caborca producers to both water and agricultural reforms. 
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I. Agricultural Production In the Caborca District 

The early 1980s are spoken of as the "halcyon days" of Caborcan agricultiire. 

Grapes had become well established in the district, edging out cotton and wheat as the 

principal crop, and the federal government, anxious to pour money into a profitable 

sector of agriculture, made individual production credits accessible and created Kinds for 

producer associations to establish agro industries to support and process their crops. 

Caborca dominated the national raisin market and was a national leader in the production 

of industrial grapes, with large national brandy firms, such as Domecq and EI VergeL, 

locally established and ready to buy from local producers. In company with the Costa de 

Hermosillo district, Caborca became a major player in the production of table grapes. 

Some producers had begun to find high profits in olives, nuts and other fruits. Although 

by the late 1970s, market prices for crops were not reliably high, local producers enjoyed 

ample availability of credit which, although it increased their debt burden, also afforded 

them a better lifestyle. According to local memory, even ejidal producers on small 

parcels of land were able to own a later-model car and a decent house.' 

Today, the Caborca district has less than half of its cultivable lands under 

production. Of irrigated hectares, approximately 10,000 ha are not under production 

(ASUDIR 2000b 2000). Land has been taken out of production for two principal reasons: 

' Such memories are confiraied by the research done by Aaron Zazueta, who found that once producers 
started growing grapes, they maintained higher standards of living due to the higher credit quotas that 
grapes carried. The finandal resources available for grapes gave producers a big pool of accessible credit, 
which they sometimes diverted to **the construction of a new house, the replacement of their automobile, or 
the purchase of consumer items which would raise the standard of living of their &mtlies" (Zazueta 
1984:256). Zazueta reports that 'ihe conspicuous consumption by many local [private] &rmers drove them 
deeper and deeper into debt with their private creditors" (op dt:266). 
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I) The Plan of Reduction allows lower extraction rates each year until 2004-2005, 

requirii^ producers to pull land out of production due to lack of sufficient irrigation 

water; 2) Producers have been unable to keep fields in production due to lack of credit or 

inability to pay the electrical costs of pumping. The Plan requires that more land be 

fallowed each year until 2004-2005, when the amount of land in production is expected 

to stabilize at less than 30,000 ha, representing less than half of the cultivable land 

(Personal Interview, Senior irrigation district of[icial, June 26, 2001; Water Reduction 

Plan). However, increasing the efficiency of water use through the extension of 

pressurized irrigation systems would help offset the reduction in cultivated surface that 

otherwise will be required. The current status of irrigation technology is indicated in 

Table 8.1. 

TABLE 8.1: 
IRRIGATION TECHNOLOGIES 

IN USE INCABORCA, 2001 
Technology Surface 

(Hectares) 
Drip Irrigation (Goteo) 7,800 
Tube Irrigation (Cinta) 3,500 
Micro-sprinkler {Micro-
aspersion) 

800 

Sprinkler (Aspersion) 150 
Total 12,250 
Source: ASUDtR 2000b. Dislrilo de Riego 037. Altar-Pitiquito-Caborca. May. 2000 

In early 2000, local producers of all stripes—private producers, colonos, and 

ejidatarios—joined together to write an Emergency Plan (ASUDIR 2000b). The Plan 

identified the problems facing local producers, and outlined near-, medium-, and long-

term strategies for addressing them. The objective of the Plan was to recognize the 

current crisis facing Caborca district producers, to form a unified front in demanding 
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response and assistance, and to move forward with an integrated vision of what needs to 

be accomplished. This was the first time that all the producers' unions felt compelled to 

join forces. As in the Yaqui Valley, Caborca producers felt pressed into action by the 

perceived challenges to agriculture represented by Mexico's entry into multiple free trade 

agreements, by the retrenchment of the state in support of agriculture, and by the drought 

and water shortage, which were causing land to be taken out of production. As we shall 

see later in the chapter, these unified emergency planning strategies resulted in November 

of2001 in the first-ever visit by a Secretary of Agriculture to the Caborca region, 

evidence that in the new policy environment. Caborca producers are finding new ways to 

express resistance and engage in constructive dialogue that has the potential to influence 

national irrigation policy change. 

Before we move on to analyze the current situation of agriculture in Caborca, it is 

important to have an understanding of recent production trends, and to trace the 

transformation of crop trends, particularly due to enforced water reductions. The next 

section provides data about trends in agricultural production in the Caborca district. 

Subsequent sections address issues affecting the region's principal crops, including 

grapes and raisins, olives, cotton, wheat, and asparagus. 

Overall Crop Production 

Table 8.2 provides data on agricultural production in the municipality of Caborca 

since 1993-1994. Production of total crops increased in terms of area planted between 

1993 and 1995, and then, as the Water Reduction Plan began to take efifect, the trend in 



TABLE 8.2: CABORCA CROP PRODUCTION 

CROP PRODUCTION. MCPO. OF CABORCA. 1993-20i 

CROP 
FALUWINTER 
Wheat 
Fofaae 
Vegetebles 
Other 
SubTotal I 1 -  K O I  

SPRING-
SUMMER 
Cotton 
Com 
Beans 
Sorghum 
Fofape 
Vegetables 
Watermelon 
Melons 
Other 
SubTotal 

PERENNIALS 
Table Grapes 

Raisin Grape 
Sifaifa 
Asparagus 
ONves 
Citrus 
Other 
SubTotal 

Industrial Grape | 

TOTAL 

s L.J fcilLf-ij'iiL.- [hi',. A-'J-iivj 

-! il'iiiiiZi - ,:l'l! 1: Sih 
litlJ 

1994-95 
CULTIVATED 
SURFACE 
(1,000 HA) 

CULTIVATED 
SURFACE 
11,000 HA) 

PRODUCTION 
(1,000 TONS) 

VALUE (1,000 
t) 

32.89 27,953.00 
506.10 

1,850.00 
116.10 

30,425.20 

63,425.15 
1,890.00 

3,774.35 

69,089.50 

142,000.00 
111 83 78,283.00 

13,858.65 
127,932.00 
23.823.40 
4,536.00 

15,312.00 
235.74 405,745.05 
296.55 505.259.75 

Source. SAGAR. DDR 139. Caborca 



CULTIVATEO 

Soufce: SAGAR. 

CROP 
SURFACE 
(I^NA) 

PRODUCTION 
(1,000 TONS) 

VALUE (1  ̂
S) 

FALUWINTER 
When 8.1 51.2 71,168.0 
Fonoe 0.12 1.95 1,072.5 
VagaUMas 0.15 0.71 5,750.0 
Other 0.42 0.99 2,364.0 
SubToM 8.79 54.85 80,354.5 

SPRING-
SUMMER 
Cotton 3.6 13.8 55,890.0 
Com 0.25 0.75 1,050.0 
Bams 0.07 0.16 930.0 
Sorghum 0.18 0.62 558.0 
Foraoe 0.04 0.77 460.2 
VagatiUat 0.45 7.83 13,410.6 
Walannalon 
Mekwi 
Olhar 0 0 0.0 
SubTolal 4.59 23.93 72,296.8 

PERENNIALS 
TablaGrapaa 3.5 23.71 191,617.7 
(flduatrial Grape 9.75 62.74 191,617.0 
Raisin Grape 
AVaira 1.69 36.73 27,543.8 
Asparagus 4.2 11.54 138,528.0 
Olwas 1.95 7.47 34,363.7 
Citrus 0.89 16.46 9.874.8 
Other 0.46 1.72 14,301.6 
SubTotal 22.44 160.37 607,846.6 
TOTAL 35.82 239.15 760,499.9 

1996-97 
ICULTIVATEO 
SURFACE 
|(1.0<0HA) 

3.0 
0.0 
0.1 
0.4 
3.6 

1.3 
0.3 
0.1 
0.0 

0.1 
0.0 
0.2 

1.9 

3.5 
5.3 
4.4 
0.7 
5.6 
2.3 
0.3 
0.6 

22.5 
28.0 

1999 )̂0 

mODUCTKM 
(I^TONt) 

20.9 
0.9 
1.1 
1.3 

24.1 

4.0 
1.2 
0.5 

0.5 
0.6 
2.2 

9.1 

37.4 
51.1 
11.9 
4.6 

33.3 
9.1 
4.9 
0.9 

153.5 
186.6 

VALUE nwt) 

29,176.1 
807.5 

7.497.6 
2.912.5 

40,393.7 

11.689.9 
1.830.0 
4,438.0 

1.267.0 
770.0 

3.024.0 

23.018.9 

244.900.6 
84,122.0 
41.560.0 
5,280.0 

999,750.0 
39.216.0 
3,185.0 
5,640.0 

1,423,673.6 
1.487,086.2 
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area planted is steadily downward from 1995 to 2000. Figure 8.1 illustrates the 

production trend over this period for all crops. 

Traditional Regional Crops 

The traditional crops of the region, wheat (3,000 ha) and cotton (1,300 ha), were 

still planted on a total of4,300 ha in 1999-2000. Figure 8.2 illustrates that cotton area 

doubled between 1993 and 1995, then fell to roughly half its 1995 level by 1996, where it 

leveled out for the rest of the 1990s. 

In 2000-2001, there were 3,000 ha in wheat in the Caborca irrigation district. 

Although many ejidos used to cultivate wheat, most have fallowed their wheat fields in 

favor of continuing their grapes, due to the water reduction plan. Most of the remaining 

wheat is in private production. All of the wheat yield in Caborca is sold to the national 

market. SCKTOADA, the large cooperative society of producers, markets 82 percent of 

the wheat, and 18 percent is marketed through other buyers. Caborca wheat growers 

have a disadvantage relative to their counterparts in southern Sonora (e.g., Obregon or 

Navojoa) because Caborca wheat must be transported by truck to the state capital, 

Hermosillo, to be milled and marketed to national buyers, whereas Yaqui producers sell 

their wheat to buyers right in Obregon. In 2000-2001, the new Fox administration 

removed the subsidy for wheat transport, amounting to a reduction of ahnost 10 percent 

of the national wheat price/ton (Personal interview, SCXTOADA official, June 12,2001). 

The cost to produce a hectare of wheat is $10,283 pesos in 2000-2001, 

representing a 134 percent increase over 1994 costs (see Table 8.3). The cost of water 

increased by 89 percent over the period, representing 22 percent of the total costs in 
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FIGURE 8.1; CHANGES IN AREA IN ALL CROPS, CABORCA, 1993-2000 

CHANGES M AREA PLANTED M ALL CROPS. CABORCA, 
1993-2000 (Ha) 
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FIGURE 8.2: CHANGES IN WHEAT AND COTTON AREA, 1993-2000 

CHANGES IN AREA M WHEAT AND COTTON, 
1993-2000 (Ha) 
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Source: SAGAR, DDR No. 139, Caborca 



TABLE 8.3; CABORCA WHEAT COSTS .1994-2001 

PRODUCTION COSTS DM-HECTARE C >F WHEAT. 1994-2001 

COSTS 
(PESOS) 

SUBTOTAL SUBTOTAL 
PERCENT AS%Of A8%0F 
CHANGE94 TOTAL TOTAL 

ITEM iiM-as SUBTOTAL 1997-N SUBTOTAL 2000-2001 SUBTOTAL TO 2000 COSTS, 2000 COSTS, ItM 
Son 
Preparation 440.00 656.00 670.00 
Sowing 367.65 639.00 677.00 
SubTotal 807.65 1,295.00 1,347.00 67% 13% 18% 

Water cost 1,220.00 2,031.50 2,300.00 89% 22% 28% 
Irrigations 15.00 50.00 65.00 

Supplemental 180.00 450.00 585.00 

Subtotal 
krlgation and 
Drainage 1,415.00 2,531.50 2,950.00 108% 29% 32% 

Fertilizer 628.45 1,444.00 1,793.00 

Pest and 
Disease 
Control 222.25 893 1359 
Subtotal 850.70 2,337.00 3,152.00 271% 31% 19% 

Harvest 352 00 
— 

786 00 
- -

1,12f00 
— 

Miscellaneous 962.23 1364 1707 
Subtotal 1,314.23 2,150.00 2,834.00 J16% 30% 

TOTAL 
— - ̂ 

4,387.58 
— — 

8,313.50 
- - -

10.283.00 134% 
-

Source: SAGAR. DDR No. 139, Caborca 
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2000, having dropped somewhat from 28 percent of the total costs in 1994. The yield in 

wheat in Caborca during 2000-2001 was 5.3 tons per hectare, with a price per ton of 

$l ,400 pesos per ton, for a total value of $7,420 pesos. The needed volume of water was 

10.0 mm^ per hectare at a unit cost of $230 pesos/mm^. 

Cotton production has fallen off dramatically in the Caborca irrigation 

district. From 6,500 ha in cotton in 1995, current cotton production was reduced to 1.300 

ha in 2000 (Figure 8.2). Cotton production has stymied due to lack of sufiHcient 

irrigation water and low expectations for international market prices (ASUDIR 2000b 

2000:11). Some producers in the region have experimented with drip irrigation for cotton, 

which has reduced the irrigated surface by 30 to 40 percent and enhanced its productive 

potential. The average yield in cotton in 2000-2001 was 3.3 tons per hectare, at a price 

per ton of $3,000 pesos, and a total production valued at $9,900 pesos. Water volume 

required is 12.0 mm^/ha at a unit cost of $230 pesos. Since cotton is a relatively 

insignificant proportion of total area planted, I have not constructed an historic cost 

comparison with regard to cotton. 

Grapes 

The Caborca irrigation district's major crop in terms of area planted is the grape. 

Since 1995, Caborca has remained steady with 13,000 to 14,000 ha in grapes of some 

variety. As we saw in Chapter Five, grape production began in Caborca in 1966, the 

result of a serendipitous experiment financed by federal government credit. The higher 

prices commanded by grapes in the marketplace and its success as a crop in the sandy, 

desert region garnered the attention of other local producers, as well as federal 
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agricultural planners anxious to stimulate Mexico's comparative advantages in fruit. 

Thus began a slow conversion away from the traditional principal crops of wheat and 

cotton into grapes and other fruits. All producer groups grow grapes, including private 

producers, colonos and ejidatarios. Figure 8.3 demonstrates that production of all grapes 

("total grapes") increased from 12,000 to 14,000 hectares between 1993 and 1994, then 

began a slow diminishment for the next 6 years as the Water Reduction Plan took effect. 

Table Grapes 
The Caborca irrigation district is the second largest producer of table grapes in the 

Republic, based on cultivated surface (ASUDIR 2000b 2000:9). Caborca has 3,697 ha in 

table grapes in 1999-2000, of which approximately 2,500 has. are in optimum condition 

(ASUDIR 2000b 2000:9). Varieties of grapes grown include Thompson Seedless, 

Perlette, Superior, CardenaL, and Flame. Seventy-four percent of table grapes are 

exported to the United States, although the European export share is increasing each year 

(ASUDIR 20(K)b 2000:9). The remaining portion is marketed nationally within Mexico. 

Even three to four years ago, Caborca grape producers had wholesale buyers from 

Mexico City standing at the curbside ready to buy all the grapes they could get. 

Table grapes occupy the least area of grapes in Caborca, due to their higher 

production costs, high water consumption, and difBculties in meeting stringent quality 

and color standards for export to the United States market. As we see in Table 8.4, in 

2000-2001, the cost of producing one hectare of table grapes is $43,474 pesos, more than 

twice the $21,667 peso cost of producing one hectare of industrmi grapes (see Table 8.5). 

Table grapes are produced in Caborca primarily by private producers who have the 

capital resources to meet the production and marketing needs of the product. On the 
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FIGURE 8.3: CHANGES IN AREA IN GRAPES. CABORCA, 1993-2000 
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FIGURE 8.4: CHANGES IN AREA, PERENNIALS, CABORCA, 1993-2000 
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TABLE 8.4: TABLE GRAPE COSTS. CABORCA. 1994-2000 
i 

PRODUCTIO N COSTS per HECTARE OF TABLE GRAPES. CABORCA, 1994-2000 
COSTSMa 

- -
(PMoa) 

- - - - -  - - - — - — -

• - — 
SUBTOTAL 

SUBTOTAL AS%OF 
PERCENT A8%0F TOTAL 
CHANGE 94 TOTAL COSTS, 

ITEM ItM-tS 1M7-M 2000-2001 TO 2000 COSTS, 2000 irn 

Vine PreparaUon 1,050.00 1,785.00 2,570.00 
Labor 875.00 1,900.00 2,580.00 
SubTotal 1,925.00 3,685.00 5.150.00 168% 12% 11% 

Water coal 1,473.74 2,842 00 3,220.00 118% 7% 8% 
Irrigations 60.00 50.00 65.00 
Supptomental 300.00 700.00 910.00 
Subtotal 
Irrigation and 
Dratnaga 1,833.74 3,592.00 4.19500 m% 10% 10* 

F l̂izw 1,340.40 2,300^00 
- -

2,409.00 
- • " 

Hormones 2,872.75 4,292.00 6,073.00 
Other Practices 3,929.00 2,505.00 3,085.00 

Pest and 
Disease Control 1,737.61 4,449.00 5,574.00 
Subtotal 9,879.76 13,546.00 17,141.00 73% at% S5% 

Harvest 1,000.00 
•  -

6,100.00 8,300.00 
- . - -

Miscellaneous 3,389.42 5,551.00 8,688.00 
Subtotal 4,389.4U 11,661 00 16,988.00 M7% 24% 

TOTAL Tt,027.t2 32,474.00 43,474.00 43,474.00 141% 
Source; SAGAR, DDR No. 139, Caborca 

00 



TABLE 8.S: INDUSTRIAL GRAPE COSTS, CABORCA, 1M4-2000 
1 

^ ^ 1 
PRODUCTI ON COSTS p»r HECTARE OF INDUSTRIAL GRAPES, CABORCA. 1994-200( 9 

COSTSMa 
(Peww) 

PERCENT 
CHANGE 94 

SUBTOTAL AS 
%0F TOTAL 

SUBTOTAL 
AS%OF 
TOTAL 
COSTS, 

ITEM 1994-95 Subtotal 1997-96 Subtotal 2000-2001 Subtotal TO 2000 COSTS,2000 1994 
FflrtiNzar -M8.75 1,409.00 1763 

Labor 1624 2635 3640 

SubToM 2,072.75 4,044.00 5,403.00 181% 28% 24% 

f
 1 1 1 

1,473.74 2,346.00 2760 87% 13% 17% 
Irrigations 60.00 50.00 65 

Supplemenial 300 500 650 

SuMoM 
Irrigabon wxl 
Oralmg* 1,833.74 2,896.00 3,475.00 90% 18% 21% 

Peel and 

- - - — - — 
- -

DiMiBeCkxilrol 2,577.30 4,612.00 4,944.00 

SuMoM 2,577.39 4,61200 4,944.00 92% 23% 30% 

Harvest 1,294.30 
- -

3,̂ 00 
— 

3^ .̂00 
- -

Miscellaneous 858.63 3,5M.00 4,245.00 

Subtotal 2,152.93 6,636.00 7,845.00 284% 38% 28% 

TOTAL 8,63e.B1 18,188.00 21.867.00 21,867.00 181% 
Source; SAGAR, DDR No lSQ, Caborca 



483 

other hand, colonos and ejidatarios are active in producing industrial grapes and raisins. 

The cost of producing one hectare of table grapes increased by 141 percent between 1994 

and 2000 (Table 8.4). The cost of water for table grapes rose 118 percent over the same 

period, with the proportionate share of water (as a percentage of total production costs) 

dropping mildly from 8 to 7 percent (Table 8.4). 

The yield in table grapes in 2000-2001 was 10 tons per hectare (1000 10 kg 

boxes), with an average price per ton of $7,500 pesos, for a total value of $75,000 

pesos/ton. The water needed is 14 mm^ at a unit cost of $230 pesos. Table grapes are a 

more water consumptive crop than either industrial or raisin-grapes, requiring 16.6 

percent more water. The higher costs associated with table grapes are the primary reason 

that table grapes are primarily grown by larger, private producers in Caborca. 

Industrial Grapes (Wine and Juice) 

There were 4,200 ha of industrial grapes planted in the Caborca irrigation district 

in 1999-2000, representing 12 percent of the cultivated surface in industrial grapes 

nationally, and 40 percent of the industrial grape surface area in Sonora (ASUDIR 2000b 

2000:9). Caborca has three industrial grape processing plants and one for concentrated 

juices, with a total capacity of 128,000 tons. Only 49 percent of this capacity is currently 

being utilized (ASUDIR 2000b:9). In 2000-2001, producers anticipated trouble 

marketing their industrial grapes, because the largest buyer, Domecq, had begun to 

produce grapes on its own land and planned to curtail its inventory. Many industrial 

grape growers may decide to turn them into raisins instead, depending upon the market at 

the time of harvest. 
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As Figure 8.3 illustrates, the area in industrial and raisin grapes^ in Caborca is 

about 2.S times that in table grapes, dipping below 10, 000 ha for the first time in recent 

years in 1996-97, due to implementation of the Water Reduction Plan. The cost of 

producing one hectare of industrial grapes increased by 151 percent between 1994 and 

2000, a ten percent higher increase than observed in table grape costs (see Table 8.5). 

The cost of water rose over the same period by a substantial yet considerably lower 

percentage than for table grapes, at 87 percent, driven by the lower water consimiption of 

industrial grapes compared with fresh grapes. 

In 2000-2001, the yield of industrial grapes was 15.0 tons per hectare, with an 

average price of $1,753, and production valued at $26, 298 per ton (SAGAR 2001 ). The 

volume of water needed is 12 mm^ at a unit cost of $230 pesos (op cit SAGAR). 

Raisins 

The Caborca irrigation district produces 95 percent of the raisins marketed in the 

Republic of Mexico, with 6,000 ha in raisin-grapes. The region sends 70 percent of its 

raisins to the national market, and exports 30 percent to the United States. These 

proportions vary depending upon quality factors and market demand. Within the national 

market, raisins are supplied primarily to the bread industry, which uses them in sweet 

bread [pan dulce) products. Raisins are an especially important crop for colonos and 

ejidatarios. Both the colonos' union and some ejido unions have their own raisin-packing 

plants. 

~ Between 1994 and 1999, industrial and raisin grape areas were reported together m the Secretary of 
Agriculture's (SAGAR) data. In 2000-2001, the areas in each were broken out. The Plan Emergente 
(ASUDIR 2000b) reports the area in each as of 1999-2000. 
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The yield of raisin grapes was 3.3 tons per hectare in 2000-2001, at an averse 

price per ton of $7,500 pesos, and a total value of $24,750 pesos/ton. The volume of 

water needed to irrigate the raisin crop was 12 mm^/ha at a unit cost of $230 pesos/mm^. 

Raisins and industrial grapes require the same amount of water, and due to this are grown 

primarily by ejidatario and colono producers. 

Olives 

The Caborca district has 4,000 established ha in olives, but only 1,500 ha are 

currently under production, representing 100 percent of Sonoran olive production, and 38 

percent of the cultivated surface in olives nationally (ASUDIR 2000b; 11). Ninety (90) 

percent of the product is exported to the United States as fresh olives and the remaining 

ten percent is sent to the national market as Spanish olives (ASUDIR 2000b: 11). The 

principal regional marketer for olives is the company Campanas del Desierto S.A.. The 

olive demand in the United States is 150,000 tons annually (ASUDIR 2000b; 11). Olives 

have high initial investment costs, since it takes five years for an olive tree to come into 

production. Their productive life is approximately 25 years and there tore some of the 

older olive groves in the Caborca district are now nearing the end of their productive 

years. Olives are considered a temperamental crop since sometimes the trees do not 

produce in a given year. In the last two years, olive trees in the region have not produced 

because there have been problems with insufficient pollination. The area planted in 

olives increased from 1993 to 1994, stayed level until 1995, then dropped Just below 

2,000 ha in 1996, climbed back up again in 1997 and fell slightly by 1999-2000 (see 

Figure 8.4). 
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The 2000-2001 yield for olives in Caborca was 5.0 tons per hectare, at a price per 

ton of $4,300 pesos, for a total production valued at $21,500. The volume of water 

needed for olives is 10 mm^ per hectare at a unit price of $230 pesos/mm^. Ahhough 

they require less water than any type of grape, their initial start-up costs, years to 

produce, and erratic behavior increase both the cost and the risk to producers. Due to 

these relatively higher costs, olives in Caborca are primarily produced in the colono and 

private sectors. 

Asparagus 

Asparagus is the "new kid on the block" with respect to crops produced in 

Caborca. It is also the most controversial of all Caborca crops due to the incursion of 

American transnational companies active within the region, including Dole Foods and 

Lee Brands. Since asparagus is a very high water-consuming crop, the expansion of 

asparagus has accelerated the depletion of the groundwater table. One hundred percent of 

asparagus is exported, with 80 percent destined for United States markets and 20 percent 

directed toward Japan (ASUDIR 2000b: 10). The Caborca district produces two million 

30 lb. boxes a year (Personal Interview, Fruit/Vegetable Producers' union official, June 

20, 2001). 

Asparagtis provides the one exception to the regional rule that the area in 

particular crops is declining. The trend in asparagus has been a steady upward swing in 

area planted since 1993, despite the Water Reduction Plan (see Figure 8.4). Between 

1993 and 2000, the area in asparagus increased by 140 percent, from 2,290 hectares to 
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5,550 hectares. There are two ways to account for this increase: 1) That asparagus 

producers are acquiring surplus water rights which have provided enough water not only 

to sustain the 1993 asparagus level planted, but to expand it; and 2) That, as other local 

producers believe, asparagus growers have enjoyed a certain degree of impunity with 

regard to the Water Reduction limitations, and have essentially been allowed to ignore 

the restrictions, until quite recently. The region has 5,658 ha in asparagus, representing 

85 percent of the cultivated sur&ce in asparagus in Sonora (6,656 ha), and 41 percent of 

the surface in asparagus nationally (13,658 has.) (ASUDIR 2000b:10). Caborca fills a 

critical gap in the world asparagus market as it is able to supply asparagus during the 

January through March period when neither the other Mexican regions nor California can 

do so. 

Asparagus production is concentrated virtually entirely within the private 

producer sector, including a large amount of activity on the part of transnational 

companies. Only one ejido is involved in asparagus production. A consideration of the 

costs involved in asparagus growing sheds light on the barriers to entry into this crop. 

The cost to produce one hectare of asparagus was $106,288 pesos ($l 1,188 US) in 2000-

2001, approximately 2.5 times as much as table grapes, and approximately five times as 

much as industrial grapes and raisins. The cost of producing one hectare of asparagus 

grew by 130 percent between 1996-1997 and 2001-2002 (see Table 8.6). The cost of 

irrigation (water cost included) rose by 186 percent over the same period, representing 6 

percent of total production costs in 1996 and 7 percent by 2001-2002. 



TABLE 8.6: ASPARAGUS COSTS, CABORCA., 1996-2001 
ZET 

PRODUCTION COSTS PER HECTARE OF ASPARAGUS. CABORCA, 1996-2001 

ITEM 

Soil Pwparation 

Fertilization 

Replanting 

Cultural Labor 

Irrigation 

Diaaaae and Past 
Control 

Harvaat 
Proparation 

Harvaat 

Subtotal Harvaat 
Miacallanaoua 

Totala 

Dollar Totala 

1996-97 

204.00 

5,366.00 

105.00 

1,180.00 

2,758.00 

3,882.00 

3.379 00 

9,072.00 

12,451.00 
20,270.00 

S8.M7.b0 

6.245.57 

2001-2002 

Soufoe: SAGAR. DDR No. 139, Cabofca 

632.00 

7,762.00 

268.00 

2,230.00 

7,880.00 

^0^00 

43,106.00 

43,106.00 
39,326.00 

149,3914.00 

11,188.02 

Percent Change 
96-01 

210% 

45% 

1^ 

m 

186% 

31% 

246% 
94% 

im 

Subtotal ai 
% of Total 
Coata,96 

0% 

9% 

0% 

Subtotal ai 
% off Total 
Coata, 2001 

0% 

2% 

5% 

7% 

6% 

5% 

J% 

3% 

29% 

35% 

63% 

m 

71% 
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Since asparagus is sold one hundred percent to export markets, the income 

analysis completed by SAGAR and FIRA is calculated in U.S. dollars. The average yield 

per hectare of asparagus is 415 boxes (@30 lb weight), with an anticipated price of $36 

dollars a box, and a total income of $14,940 dollars. The net projected profit in 2001-

2002 was $3,182.03 dollars per hectare (which represents Total Income of $14,940 minus 

Total Cost of $11,757.97 dollars). The unit cost (to produce one box) is $28.33 dollars. 

The average yield for asparagus in 1996 was only 300 boxes/ha, compared with 415 in 

2001-2002, and the price per box rose from $32.43 dollars/box to $36 dollars/box in 

2001-2002. 

Other Crops 

Other perennial crops (see Figure 8.4) have also been grown in Caborca in 

significant quantities over the past decade. The area in citrus has remained consistently 

under 1,000 ha since 1993, and dropped down to only 325 ha in 2000. The amount of 

other crops has shown a drastic decline over the 1993-2000 period, an indication that 

crop diversity as well as quantity has been limited by the water shortage. In 1993 and 

1994, Caborca was growing from 3,000 to more than 4,000 hectares of (unspecified) 

"other" crops. After 1995, the area in other crops plummeted to only 460 hectares, and 

the area has remained at roughly the same level through 1999-2000. 

Ranching 

The Caborca region has three million hectares of pasture land, with an estimated 

50,000 head of cattle, approximately 30 hectares per animal There is also infrastructure 
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for feedlots for 15,000 head, and a slaughterhouse with capacity to process 4,000 head 

monthly. The feedlots and slaughterhouse are used only at SO percent of capacity 

currently (ASUDIR 2001). The prolonged drought experienced across Sonora from the 

mid-1990s through 2000 caused widespread cattle death. Thus, it is likely that cattle 

ranching will continue to decline, due to drought and the high costs associated with 

feeding and watering the cattle. 

Agricultunil Day Labor 

Approximately 20,000 agricultural workers are contracted each year to work in 

grape, olives, asparagus and other agricultural fields in Caborca. Some of these workers 

are from the local community or nearby communities, but most of them come from other 

states in the south and central parts of Mexico, especially Oaxaca, Guerrero, Puebla and 

Chiapas. This implies that the relative economic situation of the Caborca district, far 

from being limited to the immediate region, will reverberate and affect thousands of 

people throughout Mexico. As the amount of land under production continues to decline, 

fewer day laborers will be required during cutting and harvesting seasons. Table 8.7 

indicates the requirements for agricultural workers in each of the principal crops in 

Caborca. 
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Table 8.7: Agricultural Day Labor Requirements, Caborca Region, 2001 

CROP AREA (Ha) 
WORKER DAYS 
(JORNALES) 

TOTAL WORKER 
DAYS (JORNALES) 

Grapes 13,000 150 1,950,000 
Asparagus 4,800 200 960.000 
Wheat 5,000 10 50,000 
Cotton 1,000 50 50,000 
Citrus 700 80 56,000 
Olive 3,350 83 278,000 
Vegetables 500 100 50,000 
Other 1,000 100 100,000 
TOTAL 3,494,000 
Source: Progama Integral Para la Rehabiliiacion, ASUDIR, 2001 

Electrical Energy Costs, Accumulated Debt, and Government Support 
Three areas relating to the structure of agricultural costs require individual 

treatment. First, it is important to mention that, according to the Operational Plans that 

FTRA (the Agricultural Finance Trust) develops yearly for each crop, there are two 

lending structures, one geared for the productor de bajos ingresos, the low income 

producer, who can receive financing for 95 percent of the direct production costs (not 

including electricity); and the other geared for the better off producer, who can finance 80 

percent of the direct production costs (Personal interview, FIRA official, January 17, 

2002). The low income producer is who defined as one who earns 1 ,(X)0 minimum 

salaries or less yearly. 

One of the major direct costs that agricultural producers in a groundwater 

irrigation district ^e is the cost of electrical energy required to operate the deep well 

pumps. Since the Yaqui is primarily a gravity-based district fed by surface water from 

the Rio Yaqui, electricity does not represent a major cost there. As the water table drops, 

and with mandated monthly increases in the cost of electrical energy, the electrical 
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energy costs have skyrocketed. Second, the accumulation of debt in the region 

illuminates the &ct that producers wage a constant struggle not just to make a profit on 

their crops, but even before any profit, to make enough to pay off their credits (avios) 

owed to either Banrural or the commercial lending sector. Third, there are national 

programs of support for producers, with Procampo and Alianza para el Campo being the 

most important for Caborca producers. The next three sections briefly considers each of 

these significant areas. 

The Cost of Electricity 

The electrical energy required to operate deep well pumps is one of the major 

input costs for producers in Caborca. Electrical energy consumption accounts for 30 

percent of total production costs on average (ASUDIR 2001:15), Producers are 

frequently unable to pay their high electrical bills and have their wells cut off for lack of 

payment. According to a senior CFE official, in 2000, up to 50 percent of all producers 

had their wells cut off for non-payment. A report completed by a joint endeavor of all 

the area's producers in 2001 stated that 210 wells (25 percent of total wells) were cut off 

due to non-payment at the time of the report. In addition, many area wells are in poor 

condition with efficiency levels averaging only 30 percent, and resuhing in energy losses, 

use of financial resources that could be otherwise dedicated to other uses, and low 

productivity (ASUDIR 2001). The electrical tariff especially affects agroindustries such 

as pasteurization plants and refrigerated storage rooms that by their nature must be 

operated 24 hours a day. The total accumulated debt owed to the Federal Electrkrity 

Commission in the Caborca region is $20 million pesos (ASUDIR 2001 ;19). 
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Electrical costs for both irrigation and domestic use have a phased increase every 

month, in accordance with the Law of Public Service and Electrical Energy {Ley de 

Servicio Publico y Energia Electrica), Article 31. Subsidies for electricity for 

agricultural producers were introduced in 1978 (Zazueta 1984:213), but are in the process 

of being eliminated According to the district head of the Federal Electricity Commission 

(CFE) in Caborca, this program of phased increases is part of a government philosophy 

toward eliminating electrical energy subsidies. Tariff 9M applies to groundwater 

pumping for irrigation use, and it has a .02 centavo monthly increase factored in. For 

example, each of the first 5,000 kilowatt-hours used in January 2000 cost $0,220 

Mexican centavos. By June 2001, the same hours cost $0,247 centavos. Unit cost (per 

kilowatt-hour) rises beyond the first 5,000 kw-hours. For example, the cost of each kw-

hour in the second 10,000 is $0,300; the subsequent 20,000 costs $0,331. and anything 

beyond that is charged at $0,365 per kw-hour. Any unpaid debts are charged a rate of 

1.008 compounded monthly, beginning the first day of each month. The law requires 

service to be cut off within 10 days of non-payment. According to FIRA, one of the non-

financiable items relating to crop production is electrical energy costs (Personal 

interview, FIRA official, January 17, 2002). 

Overdue Debt in the Region 

The accumulation of overdue debt (cartera vencida) among agricultural producers 

has curtailed the productive activities of many and forced others out of production 

altogether. Of the total debt in the regfon, approximately two-thirds is carried by those 

who receive credit from Banrural, primarily in the ejidal and cofono sectors, and 
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approximately one-third is carried by private producers borrowing from private 

commercial lenders. Since producers are borrowing against the earnings from future 

harvests, one year with low yields or a damaged crop can translate into years of 

accumulated debt at high interest rates. Two years of inability to make payments on 

accumulated debt can mean that any future lending to those producers is cut off based on 

a poor credit history. Table 8.8 indicates the levels of accumulated debt in the two 

lending sectors. 

Table 8.8: Accumulated Overdue Debt in Caborca Region, 2001 (totals) 

Accumulated Overdue Debt owed to Banrural 
(Rural Development Bank>-
Ejtdal/Colono Sectors 

342,735,000 

Accumulated Overdue Debt owed to 
Various Commercial Private Banks 
(Private producer sector) 

110.000.000 

TOTAL 452,735,000 
Source: Programa Integral para Rehabilitacion. ASUDIR a AL 2001 

Government Producer Support Programs 

In the spring-summer cycle 2000, 359 producers on 2,119 hectares in the Caborca 

irrigation district received PROCAMPO support, for crops including; cotton, pasture 

grass, cucumber, alfalfa, sorghum, olive, grapes, vegetables, com, asparagus and 

watermelon. Forty-two percent of the total was spent in support of grapes and asparagus 

alone (DDR 139, Caborca, SAGAR, June 28, 2001). In fall-winter 2000-2001, 633 

producers on 6,907 hectares received PROCAMPO support for crops including some of 

the above, plus wheat, oilseed, oats, barley, and other fruits. Seventy-one percent of the 

total was in support of wheat producers (SAGAR Procampo 2001). 
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The Ferti-Irrigation Program, under the auspices of the AHanza Para El Campo 

Program, provides state and federal assistance to producers to install pressurized 

irrigation systems, including high and low pressure systems, ferti-irrigation equipment, 

tubing, filters, meters and measuring instruments, designs, and specialized technical 

assistance (Contijoch 1999:2). In 1999, the federal government contributed 35 percent of 

total investment costs in ferti-irrigation, up to 3,500 pesos/ha, state governments 

contributed a minimum of 10 percent, and producers bore the rest of the costs. Between 

1996 and 1998 nationally, high and low pressure systems were installed on 365.000 ha 

benefiting 56,623 producers (Contijoch 1999:3). Of the total $2.5 million pesos spent on 

9,673 projects nationally, 60 percent was the producer share. 28 percent the federal 

government's share (at least some of it from the World Bank loan) and 12 percent the 

state share (op cit:3). Of the total federal investment, 56 percent was directed to install 

ferti-irrigation on smallholdings of less than 10 hectares (op.cit.:3). In the view of 

producers and officials alike, the expansion of pressurized irrigation systems is critical to 

the region's ability to remain as an active agricultural district. Ferti-irrigation systems, as 

the name implies, deliver irrigation water and fertilizer with extreme precision, benefiting 

the plant at the times and places where water and fertilizer are needed. Pressurized 

systems prevent runoff and water waste due to evapotranspiration, and are nearly 100 

percent efficient in the delivery of water. In the Caborca district, the program 

contributed 21.3 percent of a total $11.68 million pesos benefiting 143 producers on 424 

hectares in the Caborca district. In 2001, the level of support was projected to be nearly 

identical, benefiting 150 producers on 425 hectares, for a total of $11.7 million pesos. Of 
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this total, 21.6 percent is from f^eral and state government flmds, and the remainder 

from the producers. These figures demonstrate that the majority of the pressurized 

irrigation improvements are financed by individuals. Given the high cost of individual 

investment required, only those producers with access to credit or [lersonal resources are 

able to participate, limiting the benefits of the program. Low market prices have reduced 

producer incomes and made it more difficult for producers to expand their ferti-irrigated 

land. 

II. Respooses to the Neoliberal Package of Water Reforms: Altar-Pitiquito-Caborca 

Water reforms beyond the transference program took on a particular character in 

the Caborca irrigation district, compared to the Yaqui district. Ahhough governed by the 

same National Water Law, there are interesting similarities and differences in the ways 

each district implemented the reforms. The next two sections examine the 

implementation of full cost recovery pricing and establishment of a water rights market in 

the Caborca district. 

The field research for the study was primarily conducted during a month long stay 

in Caborca during June 2001, supplemented by four other several day fieldwork visits. In 

the Ahar-Pitiquito-Caborca Irrigation District, I conducted semi-structured, open-ended 

interviews of 30 minutes to two hours with the following: Senior government ofRcials 

with the National Water Comnussion, the Federal Electricity Commission (CFE), the 

Secretary of Agriculture and Ranching (SAGAR), and the Agricultural Financial Trust 

(FIRA), Caborca offices; with senior management staff and elected officials of the 
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Association of Water Users of the Irrigation District (ASUDIR); with senior management 

employees of the producers' cooperative SOCOADA; and with the rector of the 

Unlversidad de Sonora, Caborca campus, and the head of the Engineering E)epartment at 

the Universidad de Sonora, Hermostllo main campus. I interviewed senior ofRcials with 

the major Caborca producers' unions, including those representing private producers, the 

colonos, and the ejidatarios. In addition, I interviewed five private producers and a senior 

employee with Dole Foods; and interviewed fourteen ejidatarios, some of these in a 

group meeting organized by the ejidal producers' union, and one former agricultural 

laborer. I met with several more than one time, including senior irrigation district 

officials; senior C.N.A. and CFE officials, an official with the ejidal producers' union, 

and a senior official at the producers' cooperative. In total, I conducted personal 

interviews with 41 individuals in the Caborca district. Interviews were chosen through 

"gatekeeper" and "snowball" types of methods, while ensuring that all producer groups 

were represented (in terms of both land tenancy and crop production). For example, I 

included women ejidatarios and ejdiatarios who rented well rights among the sampled 

population. I worked closely with two individuals who acted as "gatekeepers" and 

provided me with introductions in the commiuiity, including a senior employee at the 

producers' cooperative and a senior official with the irrigation district. They introduced 

me to representatives of the producers' unions, and private, colono and ejidal producers, 

as well as government officials. In terms of the "snowball" method, I had assistance 

from a local agricultural engineer and a college student (daughter of an ejidatario) who 

went into the field with me to meet people in various ejido communities. I collected data 
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on water rights transfers fi-om the irrigation district office, and gathered data on irrigation 

planning, crop production, water pricing, electrical pricing and a variety of 

agricultural/water data from officials at ASUDIR, SAGAR, the CFE, the C.N.A., and 

FIRA. I gathered data from the statewide newspapers, as well as data from secondary 

sources in scholarly publications, including a dissertation written on the history of 

agriculture in Caborca. 

During my period of fieldwork in Caborca, although I was not formally affiliated 

as a visiting professor at the University of Sonora-Caborca, I did carry a letter of 

introduction from the Rector. Additionally, I had made several preparatory visits to 

Caborca, and had a number of well-connected local contacts, who were of tremendous 

assistance in arranging interviews and establishing access for me. I lived with the family 

of a retired grape producer, and made several interview connections through the Emily's 

acquaintances. The geographical distance from town of many of the coastal ejidos made 

contact within the ejidal sector somewhat difficult, but with the assistance of the ejidal 

union and a research assistant from an ejidatario family, I was able to connect with 

interview subjects. As a smaller community, I found it easier to gain access to 

government and company officials in Caborca than it had been in Ciudad Obregon. As in 

the Yaqui district, people were generally open and willing to share data, information and 

personal observations once they were assured that the research was intended for academic 

objectives. 
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A. Full-Cost Recovery Pricing 

The Caborca irrigation district has 831 wells, distributed among land tenancy 

sectors as shown in Table 8.9. 

TABLE 8.9: DISTRIBUTION OF WELLS IN CABORCA BY LAND TENANCY 
Well Diameter Ejidal Private Producers Total 
6" 2 50 52 
8" 24 222 246 
10** and 12** 91 442 533 
Total 117 714 831 
Sourer. Ministry of Agriculture. Ranching. Rural Development. Fishing and Food (SAGARP). Delegation of die State of Sonora. 
Rural District No. 139. Caborca 

Eighty-six percent of the wells in the Caborca irrigation district are owned within the 

private sector. On average, there is one well for every 26.92 ejidatarios (or, for every 108 

ejidatarios and families), while there are 1.29 wells for every private producer. 

Moreover, 85 percent of larger, more powerful wells (8", 10" and 12" diameter) are 

concentrated within the private sector. A larger well pipe diameter allows more water to 

move through, thereby irrigating more area. For example, a 10" well in 2000-2001 could 

withdraw water sufficient to irrigate about 45 hectares of grapes, whereas an 8" well 

could irrigate 37 ha of grapes (Personal interview. Official, Colono raisin producers' 

union, June 12, 2001). A well that previously irrigated 100 ha now can only irrigate 40 

ha (Personal interview. SOCOADA official, June 13, 2000). As the amount of allowed 

withdrawal decreases, the land area irrigated must decrease as well. 

Figure 8.5 illustrates the geographic distribution and concentration of wells in the 

district. The concentration of wells is a critical factor in the management of the water 

table, as excessive withdrawals by one producer is likely to afiect the water levels of his 

neighbors, especially in an area with a high concentration of wells. Over-extraction also 
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leads to subsidence of land and can cause salinization of land in coastal areas. For this 

reason, the National Water Law explicitly states that the interests of third parties 

(terceros) must be taken into account in decisions about well drilling permits. 

Water in the Caborca irrigation district is priced according to well diameter. After 

transference, ASUDIR adopted a "Plan of Reduction" (Plan de Reduccion) that governs 

water allocations in the district. The Plan of Reduction covers an I l-year period during 

which the water volume allowed is reduced in each succeeding year. The goal of the 

Plan of Reduction is to achieve an equilibrium rate of withdrawal (i.e.. extraction=natural 

recharge) by the year 2004-2005. This means that by 2004-2005, Caborca district water 

users will extract only the amount of water equal to what has been determined to be the 

aquifer's natural recharge rate of300 Mm^ (million cubic meters). The Plan of 

Reduction establishes a fixed volume of water allocated to each well, according to its 

diameter, with larger wells allowed to extract a relatively higher volume, albeit still 

reduced from the previous year. The Plan of Reduction is shown in Table 8.10. 

TABLE 8.10: Plan of Reduction, Altar-Pitiquito-Caborca Irrigation District (037) 

Agricultural 6" Well 8" Well 10" and 12** Total Volume 
Cycle (MM3) (MM3) Welb (MM3) (MM3) 
1994-1995 385 683 1,069 755,761 
1995-1996 366 651 1,019 720,291 
1996-1997 336 599 937 662,651 
1997-1998 303 539 843 596,335 
1998-1999 272 484 759 536,614 
1999-2000 245 436 683 483,043 
2000-2001 221 393 615 434,705 
2001-2002 199 353 553 391,214 
2002-2003 179 318 498 352,116 
2003-2004 161 286 448 317,910 
2004-2005 153 272 426 300,992 
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The price of water per thousand cubic meters {miliar de metros cubicos) is 

determined by dividing the total irrigation service budgets of the C.N. A. and the 

Association of Water Users (ASUDIR) by the total fixed volume for the whole district 

obtaining in a given agricultural year. This is generally the same method utilized in the 

Yaqui district, and is in agreement with the method outlined in the National Water Law 

for full-cost recovery pricing of water. In 2000-2001, for example, water users were 

charged $4.38 pesos/mm^ for a 10" well, or $2,697 pesos (roughly $284 US). Since the 

C.N.A. and ASUDIR budgets increase each year, and the total volume of water allowed 

for extraction decreases each year, the unit cost of water per thousand cubic meters 

(mm^) automatically rises each year, according to the pricing mechanism. 

Research on the behavior and recent historical recharge activity of the Caborca 

aquifer suggests that the 300 Mm^ recharge level dramatically overstates the true level of 

aquifer recharge. Arturo Ojeda, a professor of civil engineering at the Universidad de 

Sonora, has studied the behavior of the groundwater aquifer underlying the Caborca 

irrigation district. Ojeda and his associates studied the aquifer based on data obtained 

over a ten-year period (1981-1990) from two hydrologic stations, one at the southeastern 

tip of the aquifer (Santa Rosa II), and the second 75 kilometers upstream (to the 

northwest) of the first station (Pitiquito II). The study found that average annual water 

volume flows varied 58 percent between the two stations over the decade, with Santa 

Rosa n averaging 85.7 mm^ and Pitiquito II only 35.84 mm^ (Ojeda 2000). The study 

concluded that recharge in the aquifer is "scarce and very erratic." The study estimates 

that based on the 10 year period analyzed the average annual recharge is approximately 
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70 million cubic meters. This contrasts greatly with the actual extraction rates allowed in 

the zone, for example, 440 million cubic meters in 1998-1999. Moreover, the recharge 

rate of 70 million m^ is substantially lower than the 300 Mni3 recharge figure utilized in 

the District's Plan of Reduction as the equilibrium goal. The study period concluded 

prior to the onset of the prolonged drought that began in approximately 199S. Therefore, 

as severe as the study's findings are, they may actually underestimate the seriousness of 

the current overdraft problem in the Caborca region. If Ojeda's findings are correct, the 

Water Reduction Plan is operating on the false premise that achieving a 300 Mm^ level 

of extraction will maintain the system in balance, when in fact, a much lower extraction 

limit would be needed to preserve the water table. 

B. The Formal Water Rights Market 

Water rights are transferred on both a permanent and temporary basis in the 

Caborca irrigation district. Such transfers can involve either the total allocation 

corresponding to the well or partial quantities. Well rights transfer agreements are made 

between individual producers, often between relatives, friends, or acquaintances. Once 

the informal ^eement has been made, the transfer is finalized by means of formal 

documentation through the Water Bank at ASUDIR. Producers who do not know anyone 

who needs additional well rights can put their rights *'on offer" through the Water Bank, 

and officials at the users' association will then put them in contact with producers 

interested in acquiring water rights. Producers who decide to rent well rights frequently 

do so due to financial need, but there are other reasons as well, including a decision not to 

cultivate in a given year due to a medical condition or the reliance upon off-farm 
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employment as a main source of income, in which cases well rights are seen simply as a 

supplement to the main income. Women who become widows and inherit the farm fi-om 

their husbands sometimes choose to rent, rather than to cultivate the land. 

The volume of water transferred through the irrigation district's Water Bank 

(Banco de Agua) in 2000-2001 was 16,407 mm^. 

TABLE 8.11: Temporary Well Rights Transfers Within District, 2000-2001 

SOLD BY 
(Sector) 

VOLUME 
(nini3) 

BOUGHT 
BY (Sector) 

VOLUME 
(mm3) 

PERCENTAGE 
OF 
TOTAL 
TRANSFERS 
(•/•) 

Ejidal 307.5 Ejidal 307.5 1.8 
Ejidal 780 Private 780.0 4.8 
Subtotal 
Ejidal 
Transfers 

1,087.5 

Colono 2,731.0 Private 2,731.0 16.6 
Private 12,588.80 Private 12.588.0 76.6 
TOTAL 16,407.30 
Source: ASUDIR, 2000 

The temporary transfer data for 2000-2001 indicates that approximately 21 

percent of the total volume transferred within the irrigation district was from the ejidal 

and colono (i.e., sociaO sector to the private sector, and nearly 77 percent was from the 

private sector to others in the private sector. During 2000-2001, only two ejidal 

producers and zero colonos acquired additional water rights, and only one of the ejidal 

transfers of well rights was a transfer from one ejido to another. In &ct, only four ejidal 

rights and seven colono rights were offered for transfer. Four of the well rights traded 

were ofifered by women. The great majority (76.6%) of temporary transfers were 
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transfers within the private producer sector. According to a senior irrigation district 

official, virtually all transfers are typically from the ejidal sector to the private sector 

(Personal Interview, Senior irrigation district official, June 26, 2001). The above data 

does not bear out his statement that the net flow of temporary well rights is from the 

social sector to the private sector, but this fact may be explained by the existence of long-

term well rental agreements, which are registered in a different database.^ Many 

ejidatarios in interviews stated that they are involved in longer-term rentals of their wells, 

in agreements that can last 5, 10 or more years. "One hundred percent" of those who 

acquire wells under long-term rental agreements are within the private sector, according 

to a senior irrigation district official. Thus, at this point, the available data paint a 

somewhat foggy pictwe with respect to the net flow of well rights between sectors, which 

may only be definitively resolved if further data becomes available. The currently 

available data on temporary transfers do provide some evidence that well rights are being 

concentrated within large private producers. For example, one of the large local grape 

producers acquired three 8" well rights and one 10" well right, and several other 

individuals were "repeat customers" buying additional well rights. Of 34 separate well 

rights that were acquired, only 23 different individuals, productive societies (SPRs), or 

companies were involved. The remaining 11 transactions were individuals, SPRs or 

companies acquiring more than one well right. In two cases, the transfers were between 

private producers who were relatives of one another. 

^ To date, the separate database has not yet been made available to me. 
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As stated previously, the official price for temporary water transit is $80 pesos 

per mm^. In practice, however, according to a senior irrigation district official, transfers 

cost $50 pesos per mm^, or whatever the person selling the rights is willing to accept. The 

Water Bank simply documents transfers, but it is not concerned with the financial 

transactions themselves. As was the case in the Rio Yaqui district, despite the creation of 

the formal water banking mechanism, water rights transfers retain an informal character, 

and the price of such transfers is still negotiated informally between friends and relatives. 

Since financial transactions are not mom'tored as part of the well rights transfer process, 

the only meaningful difference between the "black market" on which rights used to be 

traded, and the informal market that exists now, is that now such transfers must be 

recorded at the District level. If such rights were not recorded in a given instance, then 

the District would eventually observe that a well was being over-pumped, and so local 

producers do have an incentive to register the rights. 

The World Bank places great store in the establishment of formal water rights 

markets in developing countries as a means of providing income to small producers with 

surplus water rights, and as a means of controlling black market mechanisms that could 

arise, particularly in regions or periods of scarcity. The director of poverty reduction for 

the World Bank, Mateen Thobani, considered the topic significant enough to use as his 

keynote address to an international conference on transference held in Sonora in 1999, 

and wrote an article on water rights privatization (Thobani 1997). I have found in both 

Caborca and the Yaqui district that Thobani's assertions regarding the value of 

privatized water rights and formalized markets may not hold true. Both of these case 
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studies indicate that while the water markets have attained some formal characteristics, 

they retain many hallmarks of informal water markets, including generally unregulated 

trades between individuals. Regulating the financial transactions of the water trades 

would seem to be central to controlling against the rise of'black market" characteristics. 

Moreover, due to the low prices at which water trades in each district, the small producer 

who sells his surplus gains little income from the transaction, and certainly does not 

replace the income he lost by choosing not to produce the land. The persistence of these 

informal market characteristics within a "formalized" market, and the low trading prices 

for water, call into question the reliance of the World Bank on such measures for poverty 

reduction and assistance to the small producer. It may be that the essential mechanism is 

sound, but that its implementation has not been complete in the Mexican case. However, 

clearly the issue of formal water markets requires additional research to ascertain how 

well such markets are working in other areas, what improvements they have generated, 

and what shortcomings they may demonstrate. 

n. Responses to La Transferencia and Other Water Reforms 

A. Responses to la Transferencia 

Caborca district producers are generally satisfied with the transference experience 

in the district. Transference has made some processes easier for producers, such as 

obtaining a planting permit, which prior to transference required C.N.A. approval. The 

Water Bank operated by ASUDIR affords water users with a simple way to trade 

temporary extraction rights. The decision to implement a stringent Plan of Reduction 

followed closely on the heels of the transference. In many producers' minds, therefore. 
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the two are intimately linked, and they cannot speak of one without also speaking about 

the other. 

A senior official with the colonos' producer union stated that the transference has 

been 'Very positive, because the relation between the money we pay and the way it is 

spent is more direct. We know how the money is being spent. Also, the communication 

among everyone is much improved. Every year there is a meeting of the general 

assembly of the water users. Here they go over the budget, the volume of water 

available, the prices, everything. Before the transference, when the C.N.A. was 

managing the water, there were no meetings, no anything. Nothing more than: 'You 

know what? The water will cost you this much this year,' and that was it" (Personal 

Interview, Senior official, Colonos' union, June 11,2001). A senior official with the 

ejidal producers union had a similar viewpoint about the transference: 'if the transference 

hadn't happened, I think we'd be out of business in this region. Being part of the 

Association [of Water Users] has helped us unite and go forward, working together" 

(Personal Interview, Senior Ejidal Producers' Union official, June 11, 2001). A senior 

official representing the prominent fruit and vegetable producers union, comprised almost 

entirely of private producers, stated: '1 see the transference as a very good thing. It has 

improved the administration of water resources. We eliminated a lot of bureaucracy and 

the producer can make many decisions on his own according to his interests." (Personal 

Interview, Senior official, Fruit/Vegatable Union, June 20, 2001). A private producer 

and prominent member the Board of Directors of SOCOADA, an influential producers' 

cooperative, stated: "Since the transference, there has been a greater consciousness about 
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water and unproved water management. Of course, there have [also] been many 

improvements in the system infrastructure" (Personal Interview, Private Producer, June 

12, 2001). A private producer and former elected official in Caborca who was a founding 

member and official with the water users' association stated: ''We've turned out to be 

more jealous of water resources even than the authorities. The government officials 

[C.N.A.) would be sent here from elsehwhere, and the next year they'd be transferred and 

someone new would come in. We have our families here, our lives." (Personal Interview, 

Private Producer/Community Leader, June 20, 2001). 

Ejidatario producers tend to think of "la transferencia" as synonymous with the 

Plan of Reduction. One ejidatario stated his view of the 'iransferencia:" "At the 

beginning, it was more positive because we were planting a larger surface area then. 

Now, less so, because we can't plant [all the land we have]. We have 28 ha that used to 

be in wheat. Now I just have grapes and olives." (Personal Interview, Ejidatario, Ej. El 

Coyote, June 14, 2001). Another producer from the same ejido stated his view of the 

transference: "Those who have money are those who have water. And for the ejidos, 

they put a lot of things over on you. For example, a planting permit. You need to take 

out your permit. But those who have money, no, they don't need a permit. People who 

have money buy whole wells and then they have access to water. But for us ejidatarios 

there is not such easy access." (Personal Interview, Ejidatario, Ej. El Coyote, June 14, 

2001). Another ejidatario commented: "It [the transference] was like a kick in the ass 

(pardon the expression). Our sector had 80 has. The last year we planted we only had 30 

has, [due to the Plan of Reductk)n]. First they cut ofif our thumbs and fingers, then the 
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hands and the anns," (Personal Interview, Ejidatario, Ej. Laguna Prieta, June 14, 2001). 

Another ejidatario had a more positive view of the transference: "I think personally that 

they should have transferred it a long time ago. Because when the government managed 

the water they would just say:This is what we're going to do' and they would do it. 

Here in the Association of Water Users they listen to all of us." (Ejidatario, Ejido 

Torrentera, June 13, 2001). 

One concern raised by producers from both the private and social sectors is that 

ASUDIR does not have an effective way to regulate water use. Virtually none of the 

wells in the district have any kind of measuring instrument. Only those that have 

received assistance through the C.N.A.'s Program of Modernization are required to install 

such instrumentation. Water utilization is therefore measured by electrical consumption. 

Inspectors read the electrical meters, and the water utilized is assumed to be in 

correspondence with the electrical consumption measure. A senior ofHcial in the 

Caborca C.N.A. ofRce said that this method is "quite reliable" for measuring water use. 

having perhaps a S to 10 percent margin of error. However, some producers believe that 

the method allows some to exceed their fixed volume allocation, while others are 

penalized for having inefficient pumps. An official with the ejidal union said: 'Take the 

case of asparagus. It's not regulated. Even though the Association [ASUDIR] has set 

limits on the extraction of water, they do not have any way to regulate it. Someone way 

out at their well can extract what they want." (Personal Interview, Ejidal Producers' 

Union official, June 11, 2001). Another ejidatario conmiented: 'The plan that each well 

irrigate a certain number of hectares and no more, hasn't worked. The private producers 
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scarcely respect the laws that exist. A 10" well is supposed to irrigate 50-60 hectares; 

they irrigate 100 with it." (Ejidatario, Ej. La Retranca, June 21, 2001). A prominent 

private producer in the community echoed those conmients: "I'll give them [the 

American and Japanese asparagus companies] the benefit of the doubt and assume 

they're only using the water assigned to them. But we don't have very good 

measurement or controls over what they use. But I'll tell you that in the last six years, 

under the Association of Water Users, they've been keeping a close eye on them. The 

Association has been much more restrictive about their [asparagus growers'] use of 

water." (Personal interview. Private Producer/Community Leader, June 20, 2001). 

Another ejidatario's comments show how the lack of precision measurement of 

water use can affect ejidal producers who are not exceeding their limits: "The wells have 

been going down, but we repair them to continue taking the water out. But the 

Association [ASUDIR] reduces us every year; nevertheless, this is the best way to keep 

going. Each year they do a reading of the consumption [of electricity], and let's say it 

shows up that electricity was used ail month long. However, very possibly [the pump] 

pulled up very little water, even though it looks as if you exceeded your limits [based on 

the electrical consumption reading]. The ones who extract a lot of water are the wealthy 

ones, of course!" (Personal Interview, Ejidatario, El Coyote, June 14, 2001). 

B. The Cost of Water 

The cost of water is one of the two most pressing problems for Caborca district 

producers. It is not the irrigation service fee paid to ASUDIR and the C.N.A. that 
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preoccupies them, but the cost of pumping up the groundwater. An official with the 

colonos' producer union stated; "It's not that expensive to pay for the right to extract 

water [the fee paid to ASUDIR and the C.N.A.]. It's not a big deal. But the electricity is 

very expensive, the water level has gone down and it costs us more to get it out. We take 

out less water, but it costs us more" (Personal Interview, Colonos' Producers' Union 

ofHcial, June 11, 2001). Electrical costs amount to 30 to 40 percent of a producer's total 

costs. As we have seen, electrical costs are mandated by law to increase every month, and 

debts begin to compound and accrue interest. Unpaid accounts are turned off within ten 

days. A senior manager with the Federal Electricity Commission (CFE) in Caborca 

stated that the current year is the worst for "cutoffs" of pumps due to non-payment. He 

stated that fifty percent of the region's producers had their wells cut off at one point 

during the year. The State of Sonora has a program to assist producers with their 

electrical costs. ASUDIR notifies the CFE of the producers who need financial 

assistance to pay their charges. In this support program, producers must have a co-signer, 

but the State of Sonora will stand in as the co-signer. If the producer defaults on his 

payments, the CFE can go to the State of Sonora to get paid. However, in order to 

participate in this program, producers have to have collateral (garantias) as evidence to 

the State of their ability to pay. One type of collateral used is to show the government 

inspector one's crops and produce written evidence that the crop has already been sold. 

The cost of water varies depending upon how much water is needed for a 

particular crop, with more water requiring more pumping. There are many other 

variations in the relative efficiency levels of pumps, resuhing in variation in pumping 
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costs as well. A significant variation is the depth of the water level: the deeper the water, 

the more it costs to extract it. Some wells have dried up because water levels have fallen 

below the pump location. Older wells have less effective pumps or may be in need of 

repair, and therefore function less effectively. 

Geographic location also plays a critical role, given the erratic behavior of the 

Caborca aquifer and differences in the concentration of wells within subregions. Ojeda 

and his associates (2000) found that electrical energy consumption of wells varied 

considerably by subregion. The study team divided the Valley of Caborca aquifer into 

three zones: east, central, and west. Analyzing the electrical consimiption of wells in 

each zone, the team found that those in the eastern region utilized less electrical energy 

on average to extract 1,000 m^ of water than in the western (coastal) zone. The central 

zone (closest to the city of Caborca) required the highest energy consumption. These 

findings correlate with the levels of the water table in the region. Studying the water 

table levels in each zone, the team found that the central zone had three times the amount 

of water table decline {abatimienio) as the eastern zone, and the western zone had twice 

as much as the eastern zone. 

TABLE 8.12: AQUIFER COMPORTMENT, VALLEY OF CABORCA, 1981-1990 

ZOM Avg. Kiikiwatt-Hoiirs 
Used/1,000 ai3 

Avg. Aaaual Water 
Tabic Dccliac 

Accamalatcd Water 
Table Decline 

East 250 -0.42 m. -0.42 m. 
Ccatral 331 -120 m. -16.78 m. 
West 285 -0.80 m. - l lJ6m. 
Source: Ojeda. Anuro 2000. 

In the central zone, some wells required up to 425 KWH to extract 1,000 mm^. The wide 

variatk)n in the amount of energy required in different geographic zones means that 
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producers of the same crops in different zones will have higher or lower production costs, 

depending upon the geographic location of their wells. 

Overall, the study found that in the western zone, one-fourth of the wells 

increased their electrical energy consumption by SO percent or more during the decade. 

In the central zone, half of the wells increased their electrical consumption by 25 to 50 

percent, and in the east zone, twenty percent of the wells increased their consumption by 

25 percent, and half of that twenty percent increased their energy requirements more than 

50 percent (Ojeda 2000). The study period captured three years (1983, 1984, 1985) that 

had unusually high precipitation, attributed to the El Nifk) phenomenon. Ojeda and his 

co-authors point out that between 1980 and 1990, over 400 million m"* annually was 

being extracted from the aquifer. During those same years, the average annual water 

volume flow was 87 million m^. "This means that the aquifer recharge can safely be 

estimated to be between 50 and 100 million m^ annually, a quantity very inferior to the 

extraction level that is actually permitted today. Taking into account the return of 

irrigation water that seeps back into the aquifer, we can confirm that at least some 300 

million m^ annually are removed from the aquifer's reserves....No rain and excessive 

extraction is an excellent combination for obliterating everything" (Ojeda 2000). As we 

saw earlier, Ojeda's study concluded that the actual recharge rate of the aquifer was 

closer to 70 million m^. 
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D. Changes in Land Tenancy and Responses to Article 27 Reforms 

The ejidal producers' union Union de Ejidos LEA has 33 member ejidos, with 1,200 

ejidatarios (about 4,500 people, including families). According to a senior official with 

the union, of the 33 ejidos, 18 are no longer engaged in production (Personal interview, 

Ejido union official, June 11, 2001). The majority of these ejidos have rented out their 

land on long-term contracts. Rental contracts are commonly for 10 to 30 years, 

equivalent to a sale of the land, and several others have sold their land permanently. An 

ejidal producers' union official told me; ''Since 1990, and especially in recent years, it is 

more difficult to sustain ourselves by production. If the policies don't change, I don't 

know what's going to happen. We're going around looking for flnancing right now. It's 

said that Caborca is the greatest maquiladora in the world [a reference to the idea that 

Caborca produces things of value that are then taken elsewhere and sold, with the value 

leaving the community]....We've had very good eras for exportation, but now everything 

is 100 percent national market. I do not doubt that this [agricultural] zone is not going to 

die. But what I don't know is what is going to happen with us [ejidatarios]" (Personal 

interview, Ejidal producers' union official, June 11, 2001). In another conversation, the 

same individual stated: "With globalization, we don't know what we should be planting 

and how much of what crop? We need [this type] of government support. We know that 

wheat has no price [i.e., it has a low price], but we aren't told that's because it's due to 

wheat from China or Russia" (Personal interview, Ejidal producers' union official, June 

20,2001). The ejidos that have remained productive have 2,000 to 2,500 hectares in 

raisin-grapes, and 600 hectares in olives, as well as a small amount of table grapes. 
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One important impact of the Article 27 reforms was the allowance for individual 

ejidatarios to parcellize their land legally, and to form into small groups (Rural 

Productive Societies, SPRs) within the ejido, rather than work the land collectively as a 

whole. Thus, an ejido in Caborca may have as many as 22 separate groups, with 2 to 3 

people in each one. Some ejidatarios felt this aspect of the Article 27 ejido reforms spells 

doom for the ejidos, because very small groups working alone do not have the economic 

force that matches that of an entire ejido. Others believe that the reforms were a good 

thing. "It's better now—everyone for himself. Imagine in these [tough] times if the ejido 

were still united how hard it would be now!" (Ejidatario, Ej. El Coyote, June 14. 2001). 

In practice, the ability to divide into separate work groups has meant that small producer 

groups can make very distinct choices from one another. In the same ejido, one group 

can decide to rent their well; another to sell their land; and a third to continue producing. 

For example, one working group in Ejido Laguna Prieta recently sold its land. An 

ejidatario stated: 'The ejido (Laguna Prieta) divided into five work groups.. The second 

one. Sector #2, was sold in September of2000. We made this decision because they had 

cut off our credit wherever we went, and we couldn't pay the electricity anymore. We 

offered the land up for sale. It was bought by a private producer, a grape farmer. They 

say he grows asparagus on some other land he has. He's not cultivating our land. I think 

he bought it for the water, but who knows? We had one 8" well, and 70 hectares. We 

asked $50,000 '*pesos for them....My children agreed with my decision to sell, because 

'* Fifty thousand pesos is equivalent to about $5,263 US (at an exchange of 9.5 pesos/$IUS). 
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we'd been in debt for two years and there was nothing for them. If the CFE takes the 

"knives and forks" away, what are you going to do?" 

Another ejidatario (Ej. El Cabral) stated: "We rented our land six years ago. The 

contract will end in October 2001. We have 18 members in the ejido, and we rented 45 

hectares, and one well. The land is planted in raisin-grapes. We decided to rent because 

credit was very difficult to obtain in those years and the debt was overwhelming us, plus 

the electricity cost was getting so high. We have a second well, but it's rented out to 

asparagus producers. We want to begin working the land again, but it depends upon 

Banrural. We have outstanding credit with them for drip irrigation that was installed a 

year ago. We have to pay $6,000 pesos to Banrural before October. I've been working 

in irrigation, working on [combatting] insect plagues. Three other ejidatarios from here 

are in the United States, and the other four are in Hermosillo. If [the Bank] gives us 

credit, they only give it to us for 10 hectares, nothing more. But the asparagus growers 

use up all their assigned water and then just buy surplus water from the Banco de Agua."^ 

An ejidatario from Ej. Santa Eduwiges commented: "People have approached me 

about renting our ejidal land and I was at the point of doing so, but at that time they 

couldn't meet my price. At that time the land was expensive." (Interview, June 14, 

2001). An ejidatario who has decided to continue in production, commented: "All of us 

[referring to other ejidatarios meeting with me] are still in production. It's been possible, 

battling. There are governments that are good for the countryside, and there are 

^ Producers from at least two other ejidos in the Caborca district have rented or sold their land in recent 
years. The coastal qido Ej. Oribe de Alba sold its land in 2001. Also, Ej. Jesus Garda sold or rented its 
land to private grape producers (Interview, AM, June 14,2001). 
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governments that are terrible for the countryside. We thought Zedillo was going to finish 

us off. With Article 27: "I'm going to parcellize you people." There are 96 of us 

ejidatarios [in my ejido]. We were all working well together, in sectors, yes. But now 

they made 22 sectors, and it became a little more difficult to manage as an ejido. We do 

have a president of the commisariate [of the ejido], but only as a requirement. He doesn't 

really function as a president. The head of each sector is the one who has the power." 

(Personal Interview, Ejidatario, Ej. El Coyote, June 14, 2001). 

The changes generated by the ejido reforms have had consequences within the 

internal structures of the ejidos. Although such transformations were not an explicit 

focus of my study, concerns about these internal changes were frequently expressed by 

ejidatarios in interviews in both the Yaqui and Caborca districts. The impacts of such 

changes with respect to ejidal use of water and participation in agriculture are difficult to 

assess without subsantial study, but it is likely in my estimation that internal structural 

changes are a significant factor in increasing a sense of vulnerability on the part of 

ejidatarios left without a strong leader or unified vision of how to move forward under 

the new structural and environmental conditions that arose in the 1990s. 

E. Water Rights Transfers 

Even more common than renting or selling land in the Caborca district is renting or 

selling wells. Sometimes ejidatarios are not in a position to sell their land because it may 

be part of their credit arrangements with the Bank. But the water rights concessions are 

theirs free and clear, based upon the new National Water Law. The land cannot be used 

for agricultural production without its water rights, so the effect of a well rental or sale is 
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similar to giving up the land itself. Some land without water can be used productively for 

cattle pasture. In some cases, an ejidal group will choose to rent one of its wells, and 

keep one or more for production. 

An ejidatario from Ej. El Coyote stated: "We rented out a well five years ago to a 

Mexican company that used the water for its asparagus operation. It was rented for 10 

years. There are 25 members of the ejido. The rent payment is divided according to the 

surface area that each one has. [As a group] we receive $125,000 pesos/year. I receive 

$5,000 pesos/year [about $526 US] as my part. It doesn't seem like very much. We have 

two other wells in addition. We decided to rent one well because there wasn't enough 

water anymore; some members were no longer planting because they'd gotten into the 

drug business; and a few years ago a river flooded part of our land and ruined it. At the 

beginning, the ejido divided into four work groups, then into eight, then into sixteen, and 

so on, it kept on dividing. We used to plant a lot of wheat, sesame, cotton, there used to 

be alfalfa here where we're living. Many ejidatarios are selling their land, but they're 

really selling their water. The land has little value without the water." (Personal 

Interview, Ejidatario, June 14, 2001). 

In some cases, ejidatarios are able to sell their rights to other ejidatario producers. 

One ejidatario stated: 'There are 10 members in my work group, and four have sold their 

water rights. There are six of us still active in production; I haven't sold my rights. 

Those who decided to sell sold just their water from a 10" well, not their land. They sold 

the portion of the water that corresponded to them individually. The first two sokl to a 

private grape producer for $75,000 pesos. The other two sold their rights to some 
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ejidatarios from Ej. Santa Eduwiges for $80,000 pesos. Right now, we don't have 

anything planted, due to the CFE problem [having had their pumps cut off due to non

payment of electric bill]. We have $84,700 pesos of debt (cartera vencida) with the CFE, 

and the interest [accrual] never stops. We may even have a moratorium on us now. We 

once made an agreement with them [CFE]. They dried up 10 hectares of our grapes, six 

of Thompson and four of Superior, in October of 1999. Since then, we haven't cultivated 

anything, it's practically inactive. "We've been farming here since 1976. At first, we 

were a "Local Productive Society" {Sociedad Local de Productividad). In 1983, we 

became an "ejido." On October 30, 1999 my group. Sector 4 [of the ejido work groups] 

had a cartera vencida of $2,500 pesos. The question I have is: How are we ever going to 

pay it. if we're not planting?' (Personal interview, Ejidatario, June . 2001). 

A woman ejidatario spoke about her reasons for renting well rights on a long-term 

contract. Her home is on land near town, and she also has ejidal land on the coast: "What 

was agriculture here has finished. Whatever we planted wasn't enough to pay the Bank 

and pay the electricity. Imagine how many years we were farming and still were left with 

nothing! We only had enough left to pay the electricity bill. But nothing was left for the 

family. After planting grapes, we planted alfalfa, but it was the same result. We were 

left with nothing after paying off the Bank and the electric bill. When my husband died 

six years ago, they had already cut off our credit. The CFE canceled our wells. The 

electric tariffs were the biggest problem we had. We used to do all the work in our grape 

fields ourselves, setting up the stakes and plants, wrapping the plants, but we never 

received a nickel for it. " 
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'The ejido has four groups. Two groups have rented out their land; and we've rented 

out only our well. Our land isn't rented. The well contract is for ten years. What they 

pay us is a pittance because we are still paying off our Bank credit. The interest goes up 

every year. They gave us $3000 pesos on May 15, having already paid off the Bank, 

$3000 pesos for the year. The well is rented to a pequeno propietario from Caborca. The 

CFE gets most of the rent money." 

"I have two [grown] sons who are also ejidatarios in the ejido. We also have pasture 

lands. We have an oyster farm in our lands on the coast. Three years ago there was a 

"red wave" (una marea roja—a warming of the ocean water, due to El Niito). It killed 

off all our oysters. We had 500,000 oyster seeds that we had just planted. I invested in 

oysters twice, and both times they died on me. In the days I was investing in oysters. I 

would sell a cow or two to get the money for the oyster seedlings. This year, 70 percent 

of them are in good shape, and 30 percent didn't live. We invested in them from our own 

resources, not with Bank credit. We are looking at a really good proposal from some 

men from Obregon. They want to give us the capital, and we'll do the work [raising 

shrimp]. We have thousands of hectares of pasture land. The idea is to pump water from 

the sea to shrimp tanks. I've also heard there's a plan for a two-lane highway from San 

Jorge to Kino Bay [passing over our ejidal lands on the coast]. There's going to be a 

meeting to discuss it." 

"We make a living by working in the asparagus in December, January and February. 

I work as a cook in the kitchen, the dining room. People come from Veracruz, Puebia, 

and Oaxaca. The company puts up a big dining area. During the season, we make three 
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meals a day. During that time, I sleep over at work, [because we're working all day 

long]. During the rest of the year, I work in the fields cleaning up what's left of the 

asparagus, and making tortillas to sell in the ejido's stores. Right now there is work in 

the grape-packing plants, and one has to be out in the sun all day. I can't do that 

anymore, due to a thyroid problem I have. " 

Another woman from the same ejido spoke of similar reasons for renting out the 

well: "Just one well is rented. We have 21 families in two groups. The $80,000 pesos 

annual rent from the well is divided among the 21 families. The contract is with a private 

asparagus producer." This amount is equivalent to $8,421 US annually, and the division 

among 21 families means each family earns only $401 US/year from the well rental. Due 

to overdue debt, many families use their well rental payment to make payments on their 

debt, and therefore, while the well rental helps relieve overall financial burdens, it does 

not in such cases provide disposable income for ejido families. 

"We haven't continued with production, nor have we rented out our land. [She 

made reference to an internal conflict with another ejidatario regarding some equipment]. 

When we were fanning grapes, our electric bills kept going up, and the grapes turned out 

badly due to the weather, and nothing worked out for us. We put more into the grapes 

than we ever got out of it. We had a lot of crop losses." 

"We have pasture land for cattle, and we have a workshop making blankets and 

curtains, but we can't sell anything. We had a well, but everything we earned went to the 

CFE. We owed a bt to the Bank, so we stopped farming. The oysters all died on us due 

to El Niik), we had four years of losses with the oysters. This year again we planted 
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oysters, but they died on us again. My husband raises some cattle and the oysters, and 

now there's a proposal about raising shrimp. We don't know anything about shrimp 

production, but the men from Obregon are shrimp producers with 12 or 13 years 

experience, and they say they're going to advise us. There in Obregon there's no land to 

extend their operation, but in our bay, there's a lot of shrimp. The water is classified as 

good for oyster Arming, meaning it's clean and not contaminated. The highway 

proposal? There's a meeting on Sunday with the mayors of Pitiquito and Caborca, 

they're coming to discuss it with us." Although many coastal ejidos are turning away 

from traditional crops to farm shrimp, the shrimp market is becoming saturated, driving 

down the price. 

Ejidatarios in larger working groups may have fewer options regarding their 

wells. As a technical advisor from SOCOADA pointed out: "It's very difHcult to sell 

here (in one ejido) because the well is shared by everyone. With 24 people sharing a 

well, everyone's all entangled. The only way to do it would be if everyone agreed to 

sell." (Personal interview. Agricultural Engineer, June 14, 2001). 

There are also instances of wells being permanently sold {transferencia 

definitiva). According to a senior irrigation district official, the market rate now for a 10" 

well is approximately $800,000 pesos.^ In I99S, he estimated the rate was approximately 

$230,000 pesos. The market rate increased over time, and at its high point was about $l 

million pesos. '*We have seen that in terms of "definitive transfers"(using the language 

of the National Water Law), the ejidos have sold to the private producers. And in terms 

^ This amount is equivalent to $84,210 US. 
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of "temporary transfers," the same thing, the ejido has rented to the private producer." 

(Personal interview. Senior irrigation district official, June 26,2001). Who is buying the 

wells? According to the ASUDIR director, wells are typically bought by transnational 

companies with external resources. They are not bought by local producers drawing on 

locally available credit. Since the number of wells is limited to the current number (831), 

there are no new well permits given out (unless simultaneously an existing well is 

canceled). 

Wells in the Caborca district are disproportionately concentrated within the 

private producer sector. With about 2,400 ejidatarios and 600 private producers, 85 

percent of the wells are owned by the private sector. The larger, more powerful wells are 

also concentrated within the private sector. As we have seen in this section, the private 

sector is actively buying additional water rights to maintain or expand their operations. 

Thus, the flow of water rights is from the ejidal to the private sector (once the long-term 

well rentals are accounted for), spelling an even greater concentration of water rights 

within private control. This flow can also be construed as a movement of water from one 

crop to another, since most ejidatarios are raisin and industrial grape producers and are in 

many cases selling to private asparagus producers. That water is allowed to be moved 

from less to more water-consumptive uses underscores again the essential ongoing 

conflict in Caborca between the demands of ecology and the demands of economics and 

the market in the transformed {^cultural environment. 
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F. Ejidatario and Private Producer Perspectives 

Three major problems confront every Caborca producer: 1) Declining water levels in 

the wells {el abatimiento); 2) High electrical costs to operate well pumps; and 3) Low 

crop prices on the international market. Whether a producer is an ejidatario, a colono, or 

a private producer, he has a concern about these three issues. As a region, the producers 

have moved through different productive epochs. They have a history as wheat and 

cotton farmers in the 1950s and 1960s. In the mid-1970s, with the surprising success of 

grapes on a few ^rms, the producers of the valley began converting cotton and wheat 

fields into grape arbors. Olives also made inroads. By the end of the 1980s, asparagus 

had taken hold among the wealthier producers in the region, although many private 

producers from Caborca never made the transition into asparagus, preferring to stay with 

a known crop with a strong and varied market. Ejidatarios and colonos today produce 

only grapes (primarily raisins and industrial grapes, with some table grapes), raisins, and 

olives, and a small amount of wheat. Private farmers grow principally wheat, grapes, 

particularly table grapes, olives and asparagus. A small number of private producers are 

also involved in crops for the regional or niche export market, such as pickles, citrus, 

melons and watermelons. Foreign capital from transnational companies used to support 

some local asparagus producers, but is no longer available. 

On several occasions the ejidal sector has made proposals to change the way in 

which nTigatk>n water is distributed. In April of 1998, for example. Regional Campesino 

Committee No. 7 of the Comite Nacional Campesino (C.N.C.) submitted a written 

proposal for consideration by the Association of Water Users of Caborca. The letter 
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stated, in part; "...in the majority of cases numerous &milies depend upon a single well. 

For this reason, the reduction [Plan of Reduction] ought to take into account the number 

of users benefiting from each well. We don't think it is equitable that our sector has 17 

percent of the wells in our district, but twice as many users as the private sector." The 

letter then 1) proposes increased allocations of water to wells held by the ejidal sector; 

and 2) requests that water allocations that are not in use be ceded or held in reserve in 

order to protect the aquifer. The proposal would apply only to those ejidatarios who are 

personally producing on their land, not to those who have sold or rented their land. (CNC 

1998). The proposal was never adopted by ASUDIR. A senior irrigation district official 

stated that the second aspect of the proposal would have amounted to a "taking'' of 

people's water rights without any compensation. This proposal indicates that ejidatarios 

in Caborca, like those in the Yaqui Valley, do not unquestioningly accept the water 

allocation formula as equitable. Given the high concentration of wells within the private 

sector, and the larger number of families in the ejidatario sector, their concerns are 

justifiable and would seem to merit greater consideration on the part of ASUDIR. 

However, such a proposal would be highly controversial, since there is only a fixed 

amount of water to distribute, and redistributing it would mean taking it away from its 

current owner to allow someone else to profit from. Given that wells are the property of 

individuals (or ejidos), the proposal could encounter legal problems, as well. The rules 

regarding water allocation are written in such a way as to &vor one definition of what is 

equitable (e.g., every well of the same size is allowed the same extraction rate) rather 

than one which would allocate water based on number of people served and need. 



527 

Grape Producers 

The summer of2001 was a volatile one for Caborca grape producers. On one 

hand, they were steeling themselves for anticipated low prices in the upcoming grape 

marketing that would begin after the harvest in June and July. In the last three years, 

Chile has made massive inroads into Mexico's raisin and table grape market, and was 

selling its produce at low prices. Thus, Mexican producers anticipated a fall in prices 

from 6 to 7.5 pesos/kg/raisins in 2000 to only 3 to 4 pesos/kg/raisins in 2001. At the 

same time, Caborca grape producers were reeling from allegations of "dumping" made 

by North American grape producers in the Coachella Valley of California against 

Mexico. In mid-June 2001, Caborca's grape producers received welcome news. A U.S. 

court established by the North American Free Trade Agreement (NAFTA) ruled that 

Mexican grape farmers were not engaged in illegal "dumping" of their product.^ 

Mexican producers breathed a collective sigh of relief, because to have been found 

responsible for dumping would most likely have closed off Mexican access for three 

years to the U.S. grape export market, which buys 75 percent of Mexican grapes. These 

events surrounding allegations of grape dumping illustrate the extent to which global 

economic integration in a free trade environment is affecting producers at the local level. 

They demonstrate that global impacts can be experienced sharply not only at a local 

level, but within a particular crop sector and to pinpoint precisely some of the effects of 

global economic integration. For such reasons it is important, as I have argued, to sort 

out the particular processes of global economic integration at multiple scales. 
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On June 5, 2001 grape producers in Caborca met with the state Secretary of 

Agriculture and officials from the DIF (Sisteroa Nacional para el Desarroilo Integral de la 

Familia). Local producers asked the government to lobby the President to press a case 

against Chilean farmers for dumping grapes on the Mexican market. Caborca producers 

believe that the Chileans are unloading their raisin backlog onto the Mexican market, and 

that the Chilean grapes do not fulfill the required quality standards. During the meeting, 

Caborca producers also asked DIF officials to consider adding grape juice to its menu for 

school breakfasts across the Republic. The government provides 130 million breakfasts 

each year to schoolchildren. The proposal was to add grape juice to the menu of 

offerings of orange and other juices. Caborca producers demanded a response from the 

government within 10 days. However. June 15 came and went without a definitive 

response. By the end of June, the state Secretary of Agriculture Juan Maria Escamilla 

had requested more time to pursue these issues. 

November 2001 found local producers awaiting a morning visit by the Secretary 

of Agriculture from Mexico City, Javier Usabiaga Arroyo, the first personal visit ever by 

a Secretary of Agriculture to the region. In preparation for this very significant meeting 

on which producers pinned a great deal of hope, the area's producers, under the 

leadership of the Association of Fruit and Vegetable Producers, the Water User's 

Association, and SOCO AD A, joined forces again (as they had the previous spring) to 

write a succinct report of the critical agricultural situation and to define the region's 

^ *^Dumping" is defined as selling a product in a country's national market at lower prices than the same 
product is sold internationally, or selling a lower quality product. 
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precise needs. One section of this report is dedicated to "Free Trade Treaties with Chile 

and the European Union," and it begins with an emphatic (underlined) statement: "The 

initiation of these treaties has provoked, since the year 2000. the most severe crisis that 

regional agriculture has ever suffered from" (Programa Integral 2001:6). The report goes 

on to state: 

'The national market is saturated with raisins originating from Chile, at prices 
lower than our historic costs, displacing our product. 

We must insist that in this problem, at a national level, the only region damaged 
has been our own since we produce 94 percent of raisins and never were our producer 
associations ever consulted about the consequences that could result from including this 
product [raisins] in the negotiations, without any protection. 

In anticipation of the 2001 cycle, apart from raisins the industrial grape crop for 
aguardiente and juice concentrate is also affected. Of the 20,000 tons that were left in 
these conditions, a large quantity were bought by Domecq outside of the "Manos 
Amigas" program, and the rest were bought by the business Altarpec. In both cases, the 
prices paid were lower than our production costs. 

Due to this situation, our zone has lost a great deal of income by placing on the 
market these products at prices which do no permit us to recuperate costs, on the one 
hand, and on the other, we have in warehouses (without being sold), thousands of tons of 
raisins, which aggravates the problem of liquidity. 

Mr. Secretary: With all respect, we request your personal attention specifically for 
the resolution of this problem. We consider it only just that the producer receive the 
income that he has been lacking, and that now has surpassed $100 million pesos, that 
these sums be recuperated by nKans of marketing supports, since these weaknesses have 
been caused by actions of the government. 

A large portion of our region depends upon the resolution of this severe problem, 
in order to reactivate our production for next year 2001-2002, beginning next month in 
December. ...In addition, the treaties with Chile and the European Union need to be 
reviewed to find some way of establishing safeguards that protect our activity" (Programa 
Integral 2001:7). 

This report is interesting for its emphatic insistence that Mexico's treaties with 

Chile and the European Union are resulting in very precise impacts not only upon 

producers in Caborca, but upon raism and industrial grape producers in Caborca. The 

report, also interestingly, does not (even in the wheat section) voice parallel concerns 
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about the North American Free Trade Treaty, which is viewed more favorably by local 

producers of grapes and asparagus who benefit from NAFTA's disappearing barriers to 

trade and import duties. 

Industrial grape producers in Caborca have long sold their produce to Domecq 

Brandy, which dominates grape processing in Sonora. This year, however, due to a 

downturn in brandy sales, Domecq is offering very unattractive terms, from the 

producers' point of view. One ejidatario stated: "Domecq will buy our industrial grapes, 

but we have to pay for the processing. And if the wine can be sold, fine; but if not, pom-

it on the ground. So people may decide just to make raisins, instead." (Personal 

interview, Ejidatario, June 14, 2001) In other words, Domecq will not pay the producers 

for their grapes if it cannot sell either the wine or the concentrated juice. The opportunity 

to observe the markets until the eleventh hour while deciding between industrial grapes 

and raisins is a flexible aspect of the crop that increases its appeal with ejidatarios, by 

reducing the inherent risk. Domecq also has 600 hectares of grapes under production on 

its own property, which reduces the company's dependence upon local producers and its 

reliability as a dependable buyer. 

One ejidatario spoke about his experiences trying to continue in active grape 

production. Speaking about the future of the ejido as an institution, he commented; 

"They're just punishing us here in the countryside. We don't have any guarantee price 

for what we're producing. What good is it if we produce a good harvest of grapes if 

there's no market for it?"(Persoiial Interview, Ejidatario, June 14,2001). Unlike wheat 

farmers who still enjoy a government price at above-market rates, grape fanners must 
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deal with the whims of the fiee market. Another ejidal grape producer stated; "I haven't 

sold [my land] precisely because of my children. I'm 100 percent "country" and my 

children are as well. They depend on the countryside for their living. They want to 

continue the battle." (Personal Interview, Ejidatario, June 14, 2001). 

A senior official of the powerful Association of Producers of Fruits and 

Vegetables indicated agreement with the ejidatarios' statement, commenting, "We've 

produced four million fewer boxes of grapes this year than last, and the price is still going 

down. The quantity of grapes is reduced due to climate factors. It's been too cold, and 

production is falling. The problem is not a lack of water, but rather that the grapes don't 

have the right color [for the export market]." This implies that the agricultural crisis is 

being experienced by the large private producer sector as well as the colono and ejidal 

sectors. 

The Fruit and Vegetable Association was exclusively an association for table 

grape producers when it first formed in the 1980s. Within five years, however, asparagus 

producers were admitted to membership, and the organization changed its name. Today 

there are 80 members, virtually all of them private sector producers. The Association 

membership, within its ranks, controls 7,000 ha of asparagus, 3,500 ha of table grapes, 

4,000 ha of olives, and about 500 ha of melons.^ The Association does not market 

produce, as do the other producers' unions, but rather each grower is responsible for 

marketing his own produce. Instead, the Association lobbies at the federal, state and 

local levels and represents the producers to resolve in a united manner the problems that 

* The membership of this one Assodation cultivates about half of the land in production in Caborca today. 
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face them. For example, during the recent allegation about grape dumping, the president 

of the Association was in Washington, D.C. and Mexico City, as were representatives of 

the state government of Sonora and national officials from the Ministry of Agriculture. 

The producers' union ofiRcial commented; "We are confronting our worst year in all of 

our different products, due to market conditions," citing the grape market as an example. 

However, he does not attribute any portion of the difficulty to water management 

strategies. With respect to water he conmiented: "The water issue from our perspective is 

manned perfectly well. We do have very strict regulations and so it's not possible to 

expand land production much. Our most expensive input here is water. If a producer 

buys additional water rights, it only gives him 23 extra hectares; it's not worth the 

investment." Although the union's director claims that few of his producers choose to 

rent additional water rights, the evidence indicates that many private producers have 

chosen to acquire well rights, often leasing ejidal wells on a long-term basis. Of four 

million boxes of table grapes produced in the region, three million are exported to the 

United States, and about 300,000 boxes to England. One million are sent to the national 

market, principally Guadalajara, Mexico City, and Monterrey. 

A local Secretary of Agriculture official stated, based on his anecdotal 

knowledge, that Mexican grapes are being rejected at a high rate at the United States 

border, but for reasons unrelated to quality. For example, a bunch of grapes that has a 

grape missing and therefore lacks a perfect shape, may be rejected. Mexican officials 

suspect this is due to a desire to protect the domestic market for U.S. grape producers. If 

true, this would imply that U.S. ofiQcials are informally seeking other ways to keep out 



533 

Mexican grapes, since neither stringent quality standards nor allegations of dumping have 

been successful. The &iled U.S.-Mexico dumping allegation, the allegations by Mexico 

that Chile is now dumping raisins and grapes on its domestic market, and the anecdotes 

about informal reasons for rejecting grape imports, all underscore the uneasiness of 

producers on both sides of the Mexico-U.S. border with respect to agricultural protection. 

This points to the aspect of agricultural protections as a two-edged sword that can cut in 

two ways, depending upon one's geo-economic positioning. Thus, we see Caborca 

farmers campaigning for new protections for their crops with the Mexican government, 

while in the same breath calling for protections against Chilean produce. 

Asparagus Producers 

Asparagus is a crop produced almost exclusively by large, private farmers, in 

some cases working closely with transnational companies, in the Caborca district. Using 

two and a half times the amount of water needed to produce grapes, asparagus is helping 

to deplete the valley of Caborca aquifer at a very fast rate. Due to these factors, 

asparagus production is a point of contention for the district's producers. Asparagus has 

been a very conflictive crop for this region," stated a prominent private grape producer. 

"'The American and Japanese transnational companies are involved in asparagus 

production, and they manage things differently. They use tons of water and buy up water 

rights....If it goes well with grape fanners, we feel it in the community. People buy a 

new car or open a little business. But with the asparagus business, we don't feel 

anything. Thousand of workers come in from other parts of Mexico and the buses come 

and drop them ofif with their checks at the door of the bank or the chaining house, and 



534 

they cash their checks, get back on the bus, and leave town. Something like 4/5 of the 

hectares in asparagus are owned by foreign companies." (Personal Interview. Private 

producer/Community leader, June 20, 2001). A local ejidal producer stated: "The worst 

thing is that the American companies are buying up ejidal lands. They've got too many 

wells. They take away our water and they're going to leave us without any water. But 

everything they're doing is legal." (Personal interview, Ejidatario, June 26, 2001) A 

senior official with the ejidal producers' union stated: "The problem of the region is the 

asparagus. So the C.N.A. thinks if they take out 50 hectares[i.e., force the private 

producer to take 50 ha out of production], it takes care of the problem of the social sector 

[ejidatarios and colonos]" (Personal interview, Ejidal producer's union ofHcial, June 20, 

2001). An official of the producers' cooperative stated: " A foreign investor comes here 

to invest in asparagus. He takes all the profits of his earnings back to the U.S. And he 

robs our water from us. We want foreign investors to come here, but we want them to 

work with us, to improve our situation." (Personal interview. Producers' Cooperative 

ofRcial, June 12, 2001). 

Asparagus producers, in turn, believe that times are hard. 

"We've had difficult years. There is a lot of asparagus and a low price. Lee and 
Dole, when there's a lot of asparagus to choose from, want a very high quality and they 
reject a lot. And they want it at a very k)w price. We have direct contracts with E>ole and 
Lee, sometimes we send it to Calexico where Lee agrees to buy it. We send the 
asparagus without a contract and they don't want to sign it. We don't know if they'll pay 
us or not. We have 400 hectares right now [in asparagus], the majority is rented from 
private producers. [One of my companies] is [company name]. It used to be [company 
name] and at that time there was American capital behind it, Jolly Green Giant. But ttey 
changed owners and were no longer interested in doing business in Mexico. Proposals 
come in from Japan, England, Hong Kong, but they only want "large" [size asparagus] 
and I woukl be stuck with the rest [of my crop]. Water represents about ten percent of 
the cost of producing asparagus. The worst problem with water is that there isn't enough. 
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We've had to take area out of production. And in addition, it's very expensive to extract 
the water. The pumping subsidies were removed around 1995. I've bought additional 
water rights to supplement the water from my own wells. The cost of producing 
asparagus varies a lot. It can be around $6,000 to $8,000 dollars with pressurized 
irrigation; it's cheaper on the older stands with gravity irrigation. In the ftiture, the best 
producers are going to get ahead and the bad ones, no. There will be a selection. Some 
people have already given up producing, due to bad credit debt." (Personal interview. 
Large Private Asparagus Producer, June 26, 2001). 

The asparagus business is known around Caborca as being highly secretive. For 

example, the ofRce of E)ole Foods in Caborca is in an unmarked two-room building with 

one employee on duty. It is difHcuh to obtain clear information on which asparagus 

companies are local, and which are operated by transnational companies. Local people 

often state that a company is operated by foreign capital, but the company officials state 

that it is not. Asparagus producers also guard their information closely. For example, the 

official with the fruit and vegetable producers' association said he didn't know the cost of 

producing a hectare of asparagus and 'Vould have to get that data." He also stated that 

all his members are "just producers," indicating that no transnational companies are 

actually members. The membership list of the association does not show Dole or Lee 

Brands as members, but only companies with names in Spanish. While asparagus 

producers used to avoid interaction with the Association of Water Users (ASUDIR), due 

to the shortage of water and the importance of policies governing water use, they've been 

forced to come to the table and now do have representatives involved at ASUDIR. 

One close observer of Caborca's asparagus industry told me of a local family that 

used to be affiliated with Lee Brands, the other North American firm that used to be very 

active in Caborca. Herb Lee, one of the founders of the asparagus industry in Caborca, 

started the label, but now does not have a large volume of asparagus production locally. 
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The large asparagus growing ^mily now is selling under its own label, and is, according 

to this observer, the largest producer of asparagus in the region, with close to one million 

30 lb boxes per season produced on from 1,000 to 2,000 hectares. The family firm does 

its own marketing, and is very active in sales to the Japanese ntarket. This observer 

stated: "If it wasn't for their big growth and investment and buying up water rights, there 

would be a lot less aspars^us now; they're BIG." 

Despite indications of secrecy and warnings given me that "they'll never speak 

with you," when I was able to meet with an official from Dole Foods, he was very open 

and forthcoming in a meeting that lasted several hours. Dole Foods is careful to define 

clearly that as a company it is not "operating" in Caborca, despite having been active in 

the region since 1985. The distiiKtion is important to Dole for legal reasons relating to 

its status as a company that does not formally "operate" within Mexico. In fact, the Dole 

official maintained that the company does not even act as a buyer of asparagus in 

Mexico, but rather "takes possession at the [U.S.] border" (Personal interview. Dole 

Foods official, Caborca, January 17, 2002). According to the company official. Dole has 

no fixed assets and owns no land or water rights in Caborca, nor does it provide financial 

capital to the producers from whom the company buys. He emphasized that "there is no 

'Dole Mexico;' we just coordinate and check product quality." ^ The unmarked, modest 

office is serviceable as a headquarters for the Dole official, one of two professional 

employees of the firm's Caborca office, and more importantly, maintains a low profile in 

^ Many casual observers might be confijsed, therefore, by the heading on his business card which states; 
**Dole Fresh Vegetables, Inc.'̂ , followed by the offidal's name and title, and the three Mexican listings, but 
espedaily by the email address which reads, in part, '̂ dolemexico." 
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keeping with the firm's informal legal standing in the country. The office also moves 

rather frequently from one local location to another, and the address of the office is not 

listed on the official's business card, iK>r are the addresses of the Guanajuato or Baja Sur 

offices listed. In contrast, the office in Yuma, Arizona has a full street and mailing 

address listed. The official, a North American with impeccable Spanish, spends only four 

months a year in Caborca (January through April), as well as five months (May through 

September) in Irapuato, Guanajuato and three months (October to December) in Baja 

California Sur, the other Mexican asparagus regions in which Dole is active. Dole Foods 

in Caborca employs a local secretary, the daugher of an ejidatario, to keep the Caborca 

office staffed during the eight months of his absence. Asked what involvement, if any. 

Dole has in Caborca in terms of supporting the local commimity, the company official 

acknowledged that Dole has not made any large donations or supported major services, 

other than occasional contributions for community ambulances or new school buses. He 

stated, however, that in Latin American countries where Dole Foods formally operates as 

a corporate entity, the company is much more active, building schools and doing other 

major projects for the local communities. 

Dole Foods is selective about the growers with whom they work in Caborca. The 

official I interviewed and his associate, an agricultural et^ineer, spend their time in 

Caborca and the other two Mexican sites essentially providing quality control, ensuring 

the crop is of a quality Dole will want to buy at harvest time. They work closely with 

the ''team of people at the eight packing sheds" they deal with, who have been "trained 

by Dole's growers" in terms of quality expectations. Dole also brings in an asparagus 
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expert from Davis, California to provide technical assistance to local growers. The 

official explained to me Dole's philosophy of selecting producers with whom they will 

work: 

"We look for good people, good growers, good soil, people we can communicate 
with. We like to work together with the producer and set our goals together. Apart from 
this, [the producers] need to have experience with row crops rather than grain crops. 
Grain farmers don't understand the work and risk involved in row crops. They are used 
to the PRI bailing them out with subsidies. Row crop farmers understand market risk, 
they've lived through it. We look for growers with high expectations of themselves and 
who want b'gh quality [in the crop]. We try to reduce the risk for the growers, and we 
want them to be successful, because that's what will be successful for us. We also form 
friendships with them and we want for them to do well" (Personal interview. Dole Foods 
official, Caborca, January 17, 2002). 

There is only one ejido engaged in asparagus production in Caborca, and Dole 

does buy from the ejidal packing shed, stating that 'It's one of the best" in town. 

However, in Guanajuato, where there are more ejidos involved in asparagus production. 

Dole does indirectly buy from them. In Guanajuato, the ejidos sell to the "big packing 

sheds." and Dole works with the growers who own the sheds. 

The Dole official clarified that the Mexican producers are responsible for all 

agricultural input costs, all transportation costs relating to moving the product to the 

border, where Dole does have an operation in Yuma, Arizona. Dole finds the best price 

for the asparagus in the U.S. market, then retains a commission from the sale and the rest 

of the money stays with the Mexican grower. Some of Dole's asparagus is also marketed 

to Europe and Asia, although the majority is sold in the U.S. The industry standard for 

the commissions to the buyer woukl be around ten percent of the sales price, so that a 30 

lb box selling for S30 dollars would result in a $3.00 dollar commission. However, he 

clarified that although this is the industry standard, it does not apply to Dole, and he did 
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not elaborate as to whether E>ole's commission is higher or lower than the ten percent 

standard. In the past, approximately 5 to 10 years ago, I>ole did provide direct financing 

to the Mexican growers the company buys from, but interest rates have dropped in 

Mexico, so "it's not attractive to Dole to finance growers." He elaborated that growers 

with clean financial histories and good credit can obtain financing through regular 

channels, such as FTRA and the banks, at good rates, which is a change from five or ten 

years ago. 

Caborca is a critical supplier of asparagus to Dole because it completes the 

company's ability to provide asparagus to its markets year-round during the early spring 

period when there are few other sources available, fitting into a global commodity chain 

of asparagus production. The three Mexican regions supply Dole year-round with 

asparagus, with the exception of the April 15-June 15 period, when Dole's supply comes 

from Salinas, California. Caborca is the most important of the three Mexican asparagus 

regions to Dole, by producing the largest volume of asparagus of the three. "What we're 

looking for in Caborca is early production," the official stated. Asparagus in Caborca is 

ready to harvest in the very early spring, between December 21 and March 21. The 

ecological attributes of Caborca are vital to its position as a significant asparagus region. 

Located near riverbeds with an alluvial plain and fertile soils, Caborca's soils are a light, 

sandy loam, and the desert environment means strong sun which benefits asparagus. The 

low humidity is very good for asparagus, as high humidity tends to cause funnel disease. 

In Caborca, there are no problems with spores and fimgi, and the light, sandy soils heat 

up earlier in the year with the strong sun, resulting in an early asparagus harvest. Micro 
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climates that exist in the Caborca region are evident in asparagus production. Most of the 

asparagus grown is in the Los Angeles zone, the Bizani zone, and near Puerto Penasco 

which is, the official stated, "where the newer asparagus is going in. From the town of 

Caborca [westward] to the coast, it's all good. The Bizani area produces later because it 

is cooler there. The Llano Blanco region, near Pitiquito, is at a higher elevation and 

therefore is "not good for springtime production" (Personal intervew. Dole Foods 

official, Caborca, January 17, 2002). 

The "big player" in asparagus is Peru, which is a strong supplier from mid-July 

through nud-January. Peru could potentially also supply between mid-January and mid-

July, but avoids attempting to compete with the strong California and Mexico production 

during those months. Peru would be unable to be very competitive in price, given the 

transportation costs it would have, giving it a dissimilar cost profile from the Mexico and 

California providers. Peru, therefore, is not a direct competitor with Caborca producers, 

but is competitive with Guanajuato, Baja California Sur, and California producers who 

harvest in the mid-July through mid-January period. The state of Washington has also 

become a big asparagus producer. During that high volume period for asparagus, the 

price becomes very unstable, according to the official A 30 lb box can sell for $20.00 

dollars during the high volume months. "We can start the season at $50.00 and the price 

can ^ to $25 dollars, so it's not profitable for Peru, it's just too expensive to ship" the 

product to U.S. markets. He commented that the asparagus "markets have become so 

competitive, and consumptk>n has increased so much in the last 15 years. The supplies 
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have increased so much. Even 10 years ago, there was no asparagus grown in 

Peru."(Personal interview. Dole Foods official, Caborca, January 17, 2002). 

In terms of asparagus production and marketing, "NAFTA has been great," the 

official stated, noting that the U.S. import duty on asparagus was 17.5 percent in January, 

1993, prior to the passage of NAFTA, and 25 percent the rest of the year. The U.S. 

duties disappeared within five years. "Without NAFTA, if duties were still at 25 percent, 

it's safe to say that no one would be growing asparagus. That's why Japan, with zero 

percent duties, was so important to Caborcan asparagus growers 25 years ago. Japan also 

had a good exchange rate" (Personal interview. Dole Foods official Caborca, January 17. 

2002). 

Dole Foods does not buy grapes in Caborca, due to tissues of timeliness and 

volume of production. Dole buys heavily from Chile and used to buy large quantities in 

California, including in the Coachella region which pursued (but ultimately lost) the 

"dumping" charges against Mexican grape producers in 2000 Dole used to buy in 

Hermosillo. which, as a large supplier, obviated the need to also buy from Caborca, but 

now Dole has dropped its Hermosillo buying as well in favor of Chile and California 

(Personal interview. Dole Foods official, Caborca, January 17, 2002). 

Asked about the transference, the Dole Foods official stated: "There's a lot of 

pressure in a little town. There's a saying: 'Little town, big hell.' There are overlapping, 

conflicting relationships for the water managers. I think the water restrictions are headed 

in the right direction. It's alarming what's happening with the groundwater aquifer. The 

authorities know what they have to do to protect agriculture.... There's been good 
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cooperation between the C.N.A. and the CFE (Federal Electricity Commission), sharing 

data so they know how much water is coming out [of the aquifer via well extractions]." 

He indicated that irrigation practices have changed substantially since he first was 

assigned to Caborca in 1993. "When I first came, it was all furrow irrigation. 

All of that [the water reduction plan and other water policy changes] has caused the 

growers to invest in drip irrigation, in better methods. I think you now have lower 

acreage but higher yields. It's important for drip irrigation to expand. With the light, 

sandy soils, the water just drops vertically. It used to be the growers would have rows 5 

meters apart with a furrow in between; now with the high cost of a drip line [the tubing 

that delivers the 'ferti-irrigation' to the plant], the growers have rows close together fed 

by one line. The savings between the two types of systems would be between 15 and 50 

percent, depending upon the plant population and water type. The direct application of 

fertilizer and water, and the [more dense] plant population, results in higher yields, so 

you don't have to expand to more acreage.'T)ole Foods is "definitely concerned about the 

future of asparagus in Caborca," which "can get very critical, very quickly." With 

regard to the water restrictions, the official stated: "Asparagus, like grapes, is a 

perennial. If you have already established asparagus, you buy more water rights. [The 

restrictions] reduce you to the most productive area. I know of800 hectares [of 

asparagus] taken out of production within the last three years, probably 1.000 hectares or 

so." He later continued: 

"Sometimes the big guys are buying up a lot of water permits and their neighbors 

are left without water. We believe all of our growers, who are mediumrsized, are in 
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compliance [with the restrictions] and they have complained about the big guys, tiie 

outsiders (from Mexicaii). In the last few years, it seems as if the complaints about the 

other asparragueros' over-pumping have died out" (Personal interview. Dole Foods 

official, January 17, 2002). 

The notion that there are "big guys," (los grandes), the big asparragueros, who 

are mining the aquifer's resources without concern for their neighbors or for the future of 

local production, is a common theme raised throughout many of my interviews in 

Caborca. Nevertheless, the identity of the ''big asparragueros" changed depending upon a 

producer's or an official's perspective. It was normal to hear the "North Americans" or 

the 'transnationals" [transnational companies from the U.S. and Japan] blamed for 

ignoring the water restrictions, buying up surplus rights, and drilling new wells 

indiscriminately, with little commitment to the local community and its future. However, 

based on the intbrmation obtained from Dole Foods, it appears that there is widespread 

misunderstanding regarding at least some aspects of Dole's role and status in Caborca, 

especially with respect to its legal status and form of operations, its lack of fixed capital 

assets, its lack of direct ownership of water rights, and, according to the Dole official, at 

least, its encouragement of compliance with the water reduction plan. On the other hand, 

these aspects may be viewed as just legal niceties that do not change the overall 

assessment of the companies' actions. The local producers and officials may well be 

fully apprised of these &cts, but nevertheless clearly see the hand of the transnational 

companies in directing and influencing local water usage through the requirements 

enforced upon their ''group" of producers. Moreover, since Dole Foods had provided 
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capitalization and production assistance to local producers in the relatively recent past, 

local observers may be relying upon recollections that are no longer reflective of the 

current reality but were relationships that structured the present situation. The former 

close affiliation between the region's largest asparagus producing &mily (originally from 

Mexicali) and Lee Brand may explain a great deal of the obfuscation as well. Although 

in fact the afHliation with Lee Brand may no longer be in effect, people apparently still 

think of the family as the "Lee Brand producers." In summary, the tendency of local 

people to speak of'ihe transnationals," or "the big guys" or the "North Americans" is 

apparently based partially on perception, but largely on a correct apprehension of 

relationships that existed in the past between local producers and North American 

compam'es, and that, to a great extent, continue to exist and influence the course of 

asparagus production and water usage today. Although the Dole Foods official and the 

other large local aspan^us producer both stated that asparagus fields have been taken out 

of production in recent years, the data indicate a steady increase through 1999-2000, so it 

may be that these fields have been idled very recently (as only one full agricultural cycle, 

2000-2001, passed since end of 1999-2000 at the time of this writing). 

Dole's informal but very influential role in the asparagus industry in Caborca— 

made more conq)lex by its recent history of actually financing and supporting growers in 

the region—adds dimension to our understanding of the role transnational companies can 

have in determining local economic outcomes and promoting specific productive choices. 

Notwithstanding its very limited legal standing and operational footing in Caborca, Dole 

Foods is a critical player in the economic development of the region, but also in its 
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resource depletion. By purchasing Caborca's asparagus rather than its grapes, for 

example, E)oIe and the growers who contract to sell to Dole, are accelerating the 

depletion of a damaged aquifer. By limiting its legal standing and operational status in 

Caborca and the other asparagus regions of Mexico, Dole is also limiting the amount of 

shared benefit it could potentially offer to the local communities in terms of municipal 

support, cultural patronage, environmental rehabilitation, and charity aid. The 

company's limited presence in Caborca belies the enormous amount of economic 

influence it wields locally, and at the same time limits the amount of accountability the 

community can exact fi-om the transnational company. More than anything. Dole's strict 

delimitations of its Mexico '^operation" calls into question to what degree Dole is 

committed to Caborca for the fiiture, when the water situation will certainly have 

deteriorated due to further overdrafling. The asparagus industry in Caborca is complex 

and rich enough to merit a separate study about the role of transnational in contributing 

to regional economic development while at the same time exploiting natural resources 

from developing regions. 

The Entrepreneurial Ejidatario 

Only one ejido is involved in asparagus production in the Caborca district. It is 

led by a tall, lanky older gentleman who has singlehandedly broken into the asparagus 

business against ail odds. At one time his ejido was in business with two other ejido 

partners, but the others subsequently dropped out, leaving only his ejido in asparagus 

production. 
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'The big asparagus producers wouldn't let me in. I didn't know anything about 

asparagus and the asparragueros wouldn't let me in to their operations. They totally 

closed me out. I wanted to find out more about asparagus, so I went to Mexicali in 1987 

and then "jumped over to the other side" to California. I took a cousin of mine from 

Tecate who spoke good English and knew his way around. At that time we were growing 

grapes, cotton and wheat. .. .the other ejidos contented themselves with the traditional 

crops of the region. But I looked around at the wheat, the cotton, and every year we were 

having problems. It wasn't a good business, same thing with raisin-grapes. Now they're 

only getting half the price they used to, with the competition from Chile....We started 

with 20 hectares in asparagus and now we have 100 hectares. That first year we only had 

20 hectares. We couldn't sell our first year's harvest, because the big guys wouldn't let 

us enter the market. When we contacted American firms about purchasing from us. at 

first they said "yes." But when they found out we were all ejidos, they refused to buy 

from us. So that first year we didn't "cut" [i.e., they didn't harvest the asparagus]. We 

couldn't sell any asparagus. So we decided to form a company and build our own 

packing plant, and the company name gave no indication that we were ejidos, and from 

then on we've had no problem. 

"When Dole came (in 1992) to make a direct contract with us, they were already 

selling our asparagus. Dole came in 1992 to make a five-year contract with us. We had a 

five-year contract, then a three-year contract that expired this past May (2001). We 

might renew the contract with them, and we might not. Lee Brands is a big buyer here 

and two years ago they wanted me to go with them, but I said we couldn't due to our 
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contract with Dole. Lee would have given us the seeds for an improved variety [as part 

of the deal]. Dole gives us all the packing material but none of the inputs. The packing 

materials, boxes and so forth, are later discounted from our purchase price. 

"We had to build our own packing plant [in 1988], because no one else locally 

would do our packing for us. There are only 17 members in my ejido, and we need 100 

people in the fields for the cutting [harvest], and another 100 in the packing plant. So we 

have to hire people from Caborca and elsewhere. We have direct contracts with 

asparagus cutters, they come from all over, Zacatecas, Michoacan. from the south. We 

have three members who separated from the ejido when the ejido divided into small 

groups [i.e., SPR's]. The three who separated still cultivate asparagus and they have to 

market it through us. We sell 20 percent of our crop to Japan, two different sizes. It goes 

to Los Angeles, and then is flown to Japan. The boxes going to Japan have to be boxed 

differently from those going to the U.S." 

This ejido's experience indicates that it is possible, given a visionary leader and a 

large dose of determination, for ejidatarios to break barriers to entry into higher value 

crops. The fact that they are the only remaining ejido in the industry, after nearly 20 

years, is an indication of how difficult it is to sustain a new venture in difficult economic 

times. It is revealing that in order initially to find buyers for their asparagus, the ejidal 

business had to conceal its origins. The ejido's success in breaking into asparagus and 

becoming a Dole Foods supplier raises the question of whether asparagus production 

could become an alternative engine of development for the ejidal sector. According to 

this ejidal leader, other ejidos are not able to get into asparagus productron because it is 
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very expensive and, indeed, no other ejidos have approached him for advice about how 

to break into the business. It takes three years before asparagus plants begin to produce, 

and a hectare of asparagus yields about 300 boxes of 30 lb weight. Once established, it 

costs about $28,000 pesos/hectare. That is the cost of his ejido's credit arrangement with 

HRA. Asparagus is sold in boxes of varying weights: 11, 14 or IS pounds. The average 

price is around $34 dollars/box. The ejido has had to take asparagus fields out of 

production due to the Plan of Reduction's diminishing allocation. The ejido has bought 

well rights for one well from another ejido, and the rights to other water from ejidos and 

private producers, all through the Banco de Agua operated by ASUDIR. Moreover, the 

"asparagus ejido" has been in operation nearly two decades now, and water supply, state 

sponsored financial assistance, and economic conditions are much more restrictive than 

in the early 1980s. These &ctors imply that the ejido's experience is likely to remain 

anomalous, and their lead probably will not be followed by any other ejido, despite the 

possible economic advantages of doing so. 

This ejidal leader and asparagus producer is originally from Tesopaco, a rainfed 

ejido in the Ciudad Obregon region of southern Sonora. Back in the 1970s, when 

President Luis Echeverria was expropriating land, he was a young landless fieldworker 

on land that was given away to someone else. '*We were fieldworkers and we were out of 

work. We asked for an audience with President Echeverria and asked 'What's supposed 

to happen to us?' The law said fieldworkers should have the first chance at the land after 

an expropriatioiL They had soldiers outside our houses, fearing an uprising, and they 

wouldn't let us leave. But Echeverria divided up the land to other people, and he didn't 
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give us anything. We were left wondering: what are we going to eat? Echeverria told us 

we had no rights. There were more than forty of us that went to Mexico City. But 

Echeverria only received us once, though we insisted on another meeting. So next time 

we met with [President] Lopez Portillo. He said, "Okay, I'm going to give you a piece of 

land near Puerta Libertad to sustain you." It had irrigation water, but the land was no 

good for agriculture. It was good land for cattle, but we were a large number of families 

to maintain ourselves from cattle ranching on such a small piece of land, twenty hectares 

per person. The government brought in experts from all over, even Pakistan, to figure out 

what was wrong [with the land]. The wheat was beautiful and tall, but it didn't have any 

grain. The cotton was beautiful, but the cotton just dried up and fell off." 

"[This ejido] was created in 1984. The land belonged to a private producer and he 

was in debt. We had to assume his debt. The ex-owner then accused us of being 

squatters. It was easy for us to pay it off, because the ex-owner had been hit by the 

devaluation in 1982. So to give an example, we were able to pay off ten hectares of 

wheat with only one hectare of wheat. One million pesos, let's say, could be paid with 

$1000 pesos after the devaluatkin, so it was easy." 

The activities of the ejido are unique in the region, but it is not clear what the 

future will hold. Despite the apparent success of the lucrative asparagus business, the 

homes and cars in Torrentera are extremely modest and look in as poor shape as those in 

the other area ejidos. The leader of the ejidal asparagus producers is an older man now. 

Two of his sons are professionals who work in other cities. Only one of his sons is 

interested in the asparagus production, and he mainly works in the asparagus company's 
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ofiBce in town. One local official stated; 'That operation is being held together by [the 

ejidal asparagus producer]. When he leaves, the whole thing will fall apart." 

As a lifelong ejidatario, at the end of our interview I asked the ejidal asparagus 

producer to reflect on the future of the ejido as an institution, with so many ejidatarios 

selling off their land. "Yes, there are 28,000 ejidatarios in the country. I think there 

could be another Chiapas." (Personal interview, Ejidatario, June 26, 2001). 

The experience of the "asparagus ejido" illustrates that there is dynamism and 

variation within the productive picture of the ejidal sector, however limited. Its 

anomalous character and its close association with one visionary leader make its success 

in the industry appear rare and hard to replicate. As an alternative development strategy, 

however, the potential for wholesale ejidal conversion to asparagus is probably very 

limited due to the drought and overdrafled water supply, the enforcement of water 

restrictions, the high cost of electricity, and restricted credit, as well as the debt burden 

already plaguing many area ejidos. 

Conclusioii 

In November 2001, the Secretary of Agriculture Javier Usiabaga Arroyo made the 

first-ever personal visit by an agriculture secretary to Caborca. This followed a visit in 

May 2001 from the State of Sonora's Secretary of Agriculture, and may be an indication 

that local producers, working their political channels and staying actively vocal within 

the National Association of Irrigation Users (ANUR), are successfully keeping their 

message in prominent display on the "screens" of the national policymakers. The 

producers presented the national secretary with a well-documented and researched list of 
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urgent requests, underscoring for him how much low market prices, water shortages, 

agricultural input costs, soaring electrical bills, and lack of state support have added up in 

the years since the 1994 national financial disaster and NAFTA adoption (as well, 

CO incidentally, as transference), to "the most severe crisis ever suffered" in the region. 

The report to the Secretary represented the second time the region's producers had pulled 

together and made a united stand, the first time being in May 2001 when they developed 

an "Emergency Plan" of their own volition. 

The data presented on agricultural fields being pulled out of production, the 

research on the dropping water table and the dismal (if more realistic) projections of 

freatic levels in the wells, and more than anything, the stories told by the producers in 

their own voices all reflect the critical situation in which Caborca's agriculture currently 

exists, to underscore that the lights are literally being turned off on Caborca's ejidatario 

producers. An anecdote from one of my last days of fieldwork in Caborca in June of 

2001 serves to illustrate the local economic plight of ejidal producers. When I walked 

into the courtyard surrounding the offices of the ejido union, I was surprised to see the 

director sitting outside, chatting with some other men. The director motioned me inside 

the building and soon followed. As I walked in out of the bright simlight, the place was 

dark and apparently empty, which surprised me, because usually it was bustling with 

employees and people taking care of business. I stood there, squinting my eyes and 

finally was able to perceive some figures in a comer waving to me. There sat three 

female employees of the Union, chatting in the pitch dark. It was so dark inside it was 

impossible for them to work. The director asked me into his ofiBce. He was a bit 
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embarrassed at the situation. "It's been difficult. We haven't had any paychecks for 

three to four months. Everyone in our &milies is working to make ends meet. The 

electric bill caught us at a bad time. We got cut off." 

The Caborca case study illustrates a region extremely rich in terms of its 

implications for debates about global economic integration, the impacts of free trade, tte 

role of transnational companies in developing countries, and the interrelationship of 

events and processes occurring at muhiple scales. The ecological attributes of Caborca, 

with its hot, dry climate and fertile alluvial soils make it an ideal region for production of 

high value export crops such as asparagus, olives and different varieties of grapes. 

Nevertheless, those same arid region characteristics mean that it is a water-poor region, 

and dependent upon groundwater resources to support its agriculture and population. In 

terms of its water resources, the region's historical trend, supported largely by state-

sponsored programs, of converting from wheat and cotton to more water-consumptive 

crops has resulted in very severe over-drafting of the aquifer. The importance of both 

politics and ecology of the Caborca region stand out in relief, with the political, economic 

and structural conditions consistently pressing for expanded, higher-value, export 

production, and the natural conditions constantly urging a limited, lower-water use, and 

deintensified agriculture. Local water managers are now walking a tightrope trying to 

balance the demands of nature and ecology against the needs of the local population and 

economy, in such a way that guarantees both environmental sustainability and economic 

viability into the future. 
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CHAPTER NINE: 
CONCLUSION: LOCAL IMPACTS OF 
MEXICO'S NATIONAL WATER POUCY 

Water is a critical tool for excavating the changing relationships between humans 

and their environments, between states and societies, and between institutional structures 

and individual agents at a variety of scales. Through constructing a political ecology of 

modem irrigation in northern Mexico, this dissertation contributes significantly to 

geographic debates about human-environment relations, global economic integration, the 

changing role of the state in a neoliberal policy environment increasingly driven by the 

demands of global capitalism, and the decentralization and privatization of water in the 

developing world. By '^vatching the water" we can observe the transformation of power 

relations at global, national, state and local scales through analysis of how this critical 

resource is allocated, regulated, and managed. As a political ecology, the dissertation is 

concerned with the relationship among environment, development and poverty, and is 

focused on both structures and agents, both the state and producers. Its particular focus is 

on the ejidal producers in irrigation districts who in significant ways constitute a third 

class of producer, neither private capitalist nor impoverished peasant, but somewhere 

along the middle of the spectrum between the two. Excavation of the roles played by 

water is important not solely for academic objectives, but, as I argued in Chapters One 

and Four, has ever more critical real-world implications as we move into an era in which 

world water supplies are threatened by over-use, heightened demand, drought, and 

contamination. The World Bank has recognized the significant role exercised by water in 

developing countries through its creation of a water privatization program. In recent 
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years, the World Bank has actively helped shape and finance the decentralization and 

privatization of water in many developing countries, including Mexico, Brazil, Argentina, 

Colombia, and Peru in Latin America. The World Bank's focus has been to reduce state 

intervention in water management and create more efHcient water use through water user 

participation strategies, full cost recovery pricing of water, and encouraging private 

sector involvement and investment in urban and rural water systems management. The 

commodification of water—e.g., treating it not as a free, natural good but as a scarce, 

valuable resource that should be subject to market efficiencies—is explicitly encouraged 

by the World Bank. 

The conclusions are organized into two sections, the first setting forth 

implications of this study for significant debates within geography, and the second 

suggesting implications of the study for water decentralization and privatization programs 

in developing countries as well as the transformation of agriculture and agricultural 

policy within Mexico. 

L Implications for Geograpiiical Practice 

This dissertation contributes to important current debates within geography about 

nature-society/human-environment interactions; about the transformation of state-society 

relations within a "globalized" economy; and about the nature of global capitalism and 

the interplay of global-national-state-local scales of power and agency. The next sections 

address the implications of the study within each of these critical areas of debate. 
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A. HUMAN-ENVIRONMENT RELATIONSHIPS and the POLITICAL 
ECOLOGY OF MODERN IRRIGATION IN MEXICO 

This study provides ample evidence that the role of nature and environment 

within the political ecology framework—i.e., the ecology within political ecology—must 

be underscored and understood in combination with structural and political Actors. 

Water shortages caused by prolonged drought have curtailed the overall availability of 

irrigation water in both the Rio Yaqui and Caborca irrigation districts, and have forced 

the implementation of restrictive water use reduction plans in both areas. Water supply 

in both districts is shaped and limited not only by drought, but by multiple natural factors, 

such as the arid conditions of the desert environment of Sonora, and the climatic 

conditions that prevail in the area, including periodic hurricanes and the El NiAo and La 

Nifla phenomena that shape the weather conditions in the region, resulting in highly 

variable interannual rainfall levels. The frequency and length of Sonoran droughts in 

combination with highly variable interannual rainfall, and the possibility of unusual 

weather phenomena, all heighten the risk and uncertainty associated with irrigated 

agriculture in Sonora. 

Water Shortages 
The prolonged drought that began in approximately 1993-1994 and continued 

through 2000 was, without doubt, the single most significant natural factor afifecting 

water use and suppy during the study period. Indeed, the impacts of drought alone on 

water supply are difficult to sort out from the impacts of commercial agricultural 

practices reliant upon intensive irrigation. It is critical to understand the multiple causal 

factors that, taken together, have created water shortages in Sonoran irrigation districts. 
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since the causes are neither purely natural nor purely structural, but a complex 

combination of both kinds of factors. I argue that the drought conditions, combined with 

structural and policy changes, resulted in increased economic vulnerability for Sonoran 

producers, particularly ejidatarios. For example, in the Caborca groundwater district, 

electrical costs associated with pumping skyrocketed as a result of the falling water table 

in the region's wells, since producers have to pump the water up from lower levels. 

Ejidal producers are more likely to have older pumps, or equipment in poor repair, 

conditions that lower the efficiency of pumping and increase the cost. The high 

vulnerability associated with low freatic levels, however, is only partially explained by 

drought. The Caborca aquifer has been moving toward an ever more severe state of 

overdraft due to state policies that supported more water-consumptive crops. For 

example, the state sponsored grape production in the region beginning in the mid-1960s, 

even while recognizing since the mid-1950s that the aquifer was in danger of over-

exploitation. In the 1980s, private entrepreneurs began producing asparagus, an even 

more water-consumptive crop. State supported crop programs and the activities of 

individual agents (e.g., producers) have combined to deteriorate the water situation by 

creating a higher water demand through particular crop choices. The high water demand 

associated with massive asparagus production affects the wells of the entire region, not 

just those of the asparagus producers themselves. The state's decision to phase out 

pumping subsidies for well irrigators translates into higher electrical rates each month, 

and resuhed in over half of Caborcan producers having their wells cut off for non

payment in 2000. The experience of Caborca demonstrates how closely intertwined are 
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the natural, structural and agency factors that have increased producers' vulnerability in 

Sonoran irrigation districts. Moreover, the Caborca case study underscores the 

conflictual impulses that drive water use in the region between the demands of nature 

which would call for agricultural deintensification and the demands of the international 

market and national agricultural policy which call for agricultural intensification. 

In 2000, both the Rio Yaqui and Caborca districts had strategies in place to cope 

with water shortages worsened by drought. Although drought was the principal factor 

causing water shortages in the Rio Yaqui district, overdrafting the groundwater aquifer 

was an even more signiflcant problem in Caborca, which was then worsened by lack of 

rainfall. Both districts have been required to pull land out of production, due to lack of 

sufficient irrigation water. To some extent, both districts have been able to overcome the 

losses sustained through having less land in production by increasing crop yields, but it is 

not possible to do so limitlessly, especially given the technology now in place (e.g., a 

severe lack of ferti-irrigation, water conserving systems). 

In the Rio Yaqui, due to the water shortage the irrigation district's SRL instituted 

a fixed volumetric limit of water per hectare that applies district-wide. The irrigation 

district also was forced to cancel secondary crops for several consecutive years. These 

restrictions on water use limit the productive options for Rio Yaqui producers, since the 

fixed volumetric limit (dotacion) of water is sufficient only to produce wheat or less 

water-consumptive crops. Rio Yaqui producers also lose an estimated forty percent of 

annual income through the lack of secondary crops, increasing the economic hardship 
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caused by water shortage. The diversity of crops in the Rio Yaqui has decreased, and the 

ability of Yaqui producers to move into export and niche markets is very limited. 

In Caborca, a Water Reduction Plan reduces well extraction volumes each year, 

translating to a reduction in planted area year after year. By 2004-2005. with total 

extractions equalling 301 million cubic meters (Mm^) of water, the district hopes to 

achieve a systemic balance in the water budget, such that total withdrawals will equal 

total projected natural recharge into the aquifer. However, at least one hydro logic study 

of the groundwater aquifer under the district found that the actual natural recharge level is 

closer to 70 Mm**' and that the aquifer is highly uneven in its behavior across the district, 

meaning that the water table does not recuperate at an equal pace across different zones. 

The loss of productive land translates into lower profits for Caborcan producers who 

already face low crop prices on the international market for the region's major crop, 

grapes. Since most ejidatarios are grape and raisin producers on small land parcels, 

marginal reductions in the profitability of their land creates serious challenges to their 

ability to continue producing on the land. I argue, therefore, that the water shortage 

produces significant sectoral effects among different producer groups, with ejidatarios 

less able to adapt than private producers. As I discuss in Chapter Eight, there is a vast 

230 Mm^ difference between the water table recharge projections in use in the Water 

Reduction Plan and the findings of a ten-year hydrologic study (Ojeda 2000), meaning 

that the aquifer overdraft situation may be exceedingly worse than is currently 

acknowledged. Given the lack of certainty about which projection is closer to being 

correct, it is possible that the Water Reduction Plan may achieve its stated reduction goals 
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without even getting near bringing the district's aquifer into balance, since the figures the 

district is relying upon for achieving balance appear overly optimistic, particularly in 

light of the drought that has been in effect during most of the 1990s. If, instead, the more 

dire projections of the Ojeda hydrologic study turn out to be correct, the district will have 

to adopt even more drastic measures to reduce water use. Those measures could include 

restricting water use to a much greater extent across the board for all producers, curtailing 

the kinds of crops produced in the district, or reducing the number of producers so that 

only certain producers would have access to irrigation water. In any of these cases, the 

continuance of anything resembling the highly water consumptive export agriculture in 

which the district currently engages would be fundamentally altered. The evidence for an 

even more critical water overdraft in Caborca than is currently acknowledged is strong 

enough to merit additional hydrological studies, building upon the study completed in 

1990, so that irrigation district managers are not working in the dark, but rather have the 

best hydrologic knowledge at hand as they plan toward the ftiture. As Moreno (2000) 

found in his study of the Costa de Hermosillo (Sonora) groundwater district, however, 

producers and water managers may perceive their interests lie in not having access to 

better hydrologic data, as such data will almost certainly drive further reductions in water 

use that will curtail agricultural profits. The implications of such a stance would be the 

potential for great environmental and economic damage through a pattern of steady 

exhaustion of the aquifer's resources. 
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B. STATE-SOCIETY TRANSFORMATION 

This dissertation provides ample evidence for the numerous ways in which the 

role of the Mexican state transformed over the period 1990 to 2000 as part of the 

neoiiberal reforms undertaken by the government. I argue that the state-society 

relationship has been transformed in three principal ways; via the transference of 

irrigation districts from the state to private water user groups; via the reduced federal role 

in water financing and irrigation system maintenance, resulting in greatly increased water 

fees paid by producers; and via the retrenchment of state agencies involved in agricultural 

marketing and support. As discussed in Chapter Three, the visible presence of the state 

in agricultural marketing and support has retrenched substantially since approximately 

1988, with a reduction in the number of cabinet-level departments and state agencies 

involved in support of agriculture and a redefinition of the roles of many other agencies. 

Although the role of the state with respect to water and agriculture has changed since 

1990, the state continues to occupy a very central position in determining outcomes for 

producers through its control over agricultural policy, support programs, privatization 

strategies, and participation in mulitple free trade agreements. Although Pisa (1994) and 

Bartra (1996) argued that the state was utilizing new programs such as the ejido 

certification and titling program PROCEDE and the direct support to agriculture program 

PROCAMPO as avenues of increased entrenchment and control in the Mexican 

countryside, I did not find similar evidence with respect to the federal water management 

agency created to implement the reforms, the C.N.A. Within the two irrigation districts 

included in this study, the C.N.A. appears to be adhering closely to its delimited mission 
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of setting policy, overseeing irrigation districts to ensure transparency and accountability, 

and resolving disputes. While there was evidence of minor conflicts between the water 

user associations of the irrigation districts and the C.N.A. in both case studies, the C.N.A. 

generally has embraced its policymaking and oversight role, and has allowed the 

irrigation districts to carry out their business in accordance with prescribed legal 

parameters. 

The state's role in shaping what happens on the ground with respect to water is by no 

means limited to the activities of the C.N.A., however, but encompasses the entire range 

of water reform strategies Mexico initiated in the early 1990s. The principal change in 

the state's relationship with agricultural producers was given definition in the 

transference program begim in the early 1990s. In addition to the new institutional 

structure introduced, one of the key components of transference was the shifting of 

financial responsibility for irrigation works and operation from the federal government to 

the water users themselves. The specific findings relating to transference and full-cost 

recovery pricing strategies are discussed in this section. 

The Tran^erence Program 

I found that the transference program can legitimately claim to be a success story 

of Mexico's water reform strategies. With nearly 90 percent of all districts transferred 

within less than ten years, nearly ail of them self-supporting financially, the Mexican 

program has reason to take pride in its achievement. Although it represented an 

extremely challenging undertaking and did meet with many philosophical, legal and 

practical obstacles in its path (see discussion in Chapter Six), the transference program 
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appeared in 2000 to have successfully surmounted most of the major challenges and to be 

well-launched. The World Bank (Easter 1998) pronounced Mexico's transference 

program a success, and offers it as a model for other developing countries looking to 

decentralize management authority to water user associations. It is considered a model of 

success in terms of the number of districts transferred over a short period, and the gains 

in efficiency of water use that have been realized since transference. Based on Mexico's 

experience, the World Bank decided to reverse its former strategy of "rehabilitate first, 

then transfer" to a new strategy of'transfer first, then rehabilitate," founded upon the 

belief that after transference, Mexican water users have been more capable of deciding 

democratically how to utilize scarce system improvement resources (e.g., "rehabilitate") 

in the most beneficial ways. 

In many ways, the transference of irrigation districts seems like "yesterday's 

news" to producers in the Yaqui and Caborca irrigation districts who have lived under the 

transferred management structure since the early 1990s in both districts, but at the same 

time, the passage of roughly one decade since transference offers a timely opportunity to 

assess the impacts of transference. At the time this research was underway, the Yaqui 

district had already been transferred for nine years and the Caborca district for seven. In 

both districts, there was evidence that the new structures, processes and working 

relationships had matured, and that some problems that were conflictual early in the 

process have been resolved at this point. 

On balance, producers/water users' reviews of transference are positive in both 

districts. Producers believe district management is more democratic under the transferred 
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system, and individual producers can have an influence on district policy in a way that 

was impossible under C.N.A. mans^ement. Producers tn both districts believe that the 

transferred districts have less "red tape" and bureaucracy than under C.N.A. 

management. It is easier and less time-consuming than it used to be, for example, to get 

sowing permits at the SRL offices in the Yaqui or to get a permit from ASUDIR to 

temporarily move well rights in Caborca. The mechanism of alternating the presidency 

of water modules between the private producer sector and ejidatario sector has ensured 

that both groups continue to be represented in module-level policymaking, although there 

was some evidence that when ejidatarios serve as president they are seen as being easily 

manipulated by the private producers in the module. The level of satisfaction with 

transference is higher among private producers than ejidatarios in both districts. Private 

producers more frequently state that they feel they can influence policy and participate in 

decision making than ejidatarios. Ejidatarios are more apt to state that the transferred 

management '''es iguar—it's no different than the old system—and that the same 

individuals who controlled the power before transference are still effectively in charge. 

In both districts, the particular local history lent itself to a smooth transition to 

management by water users themselves. In the Yaqui, water users have been de facto 

managers of the system since 1951. In Caborca, there is an underground aquifer to 

"manage," but producers have always been responsible for drilling their own wells and 

maintaining their own pumps. One of the reasons transference was relatively smooth in 

both districts is that the system after transference closely mirrored the management 

system in place before transference. In the Rio Yaqui, nearly one hundred "irrigation 
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sections" were transformed into forty-two "irrigation modules" after transference, so 

water users were already accustomed to belonging to a group of water users working 

together. In Caborca, after transference each producer (or group of producers in the case 

of ejidatarios) was still responsible for maintaining his own well or wells. In both 

districts, therefore, at the level of individual users, some of the differences introduced by 

transference were transparent in terms of their eflTects. 

Another fk;tor in ensuring a smooth transition was in the hiring of senior 

management personnel in the freshly-minted district institutions. At the time the districts 

were transferred, as required by the National Water Law. the National Water Commission 

(C.N.A.) appointed engineers from within its own ranks to the top district management 

positions, ensuring good communication with the C.N.A. as well as a high level of 

knowledge, training and expertise. These strategic hiring choices removed much of the 

risk and uncertainty that would have existed if engineers from outside the system had 

been hired at the outset. Since the time of transference, both districts have dealt 

decisively with significant issues relating to management of dwindling water supplies 

that are insufHcent to producers' needs and desires to produce higher-value, more water-

consumptive crops. In 1995, three years after the Rio Yaqui district was transferred to 

SRL management, the water users in conjunction with the National Water Commission, 

instituted fixed volumetric limits on water use per hectare in order to protect reservoir 

supplies and ensure that water will be available for the subsequent year. The Rio Yaqui 

district also cancelled secondary crops for several years in a row due to water shortage. 

In Caborca, a Water Reduction Plan was adopted the water users' association 
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promptly after transference. These kinds of decisive water conservation policies had 

never been invoked when irrigation water was managed by the C.N.A., probably due to 

political pressure, and therefore it must be seen as one of the real success stories of the 

water reforms. The prolonged drought no doubt also constituted a major factor in the 

adoption of stringent conservation strategies. 

One of the major problems evident today that producers link to transference is the 

lack of appropriate measuring equipment to indicate with precision the volume of water 

actually reaching a farmer's fields. This problem has given rise to serious allegations of 

corrupt practices, especially in the Rio Yaqui, and has led to complaints of over-charging 

for water in the Caborca district. Neither the Rio Yaqui nor the Caborca districts have 

adequate instrumentation in place to measure volumes of water that flow into producers' 

fields or that are extracted from wells. In the Rio Yaqui, the lack of adequate 

instrumentation is at least partially to blame for a widespread belief that individuals are 

being shorted water by unethical module employees. The SRL in the Rio Yaqui suffers 

from credibility problems with the district's producers, and the local reputation of the 

transference program (in this key agricultural district in Mexico) depends upon moving 

forward decisively to ensure that water is delivered and charged for in accordance with 

transparent procedures. SRL officials need to mandate that modules invest in accurate 

instrumentation so that it will be possible to uncover true instances of inappropriate 

water management on the part of water module staff. In Caborca, the water users' 

association relies upon electrical pumping data provided by the Federal Electricity 

Commission to assess how much water is being extracted from individual wells, based 
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upon a standard estimate of electrical usage required to extract a certain volume of water. 

While C.N.A. and irrigation district officials state that electrical usage provides a fairly 

accurate measure of water extracted, water users themselves complain that inefficient, 

older pumps in poor repair may expend more electricity to pump up the same amount of 

water as someone else's newer pump. Moreover, lower water tables require water to be 

pumped up from deeper levels, thereby increasing the electrical charge (gasto). In such 

cases, based on electrical uses it will appear that more water has been pumped up than 

has actually been extracted, and producers will be charged for using more water than they 

actually were able to withdraw. 

As discussed in Chapter Six, Romero (2000) raises intriguing questions about the 

potential of irrigation districts to supplant or challenge conventional structures of local 

power relations, by serving as an alternative form of interest group representation outside 

the normal political party affiliations or campesino organizations. While these questions 

were not an explicit focus of my research, they do bring up profound fundamental issues 

regarding the role of the new irrigation district institutions in a decentralized environment 

that is no longer tightly controlled by a single political party. Despite Romero's 

assertions that irrigation districts serve as a potential new locus of local power, I argue 

that the districts seem just as likely to reinforce and replicate existing power relations as 

to challenge them. For example, prominent large private producers are frequently elected 

to serve on the agricultural directive of the water modules, as are well-known ejidal 

leaders. Nevertheless, the issues raised by Romero are of great significance in terms of 
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state-society transfomiation by virtue of the transference, and merit more determined 

consideration in future studies. 

One of the most important developments since the transference has been the 

inculcation of a new water conserving culture among water users in both districts. This 

finding is surprising, given that users are ef!^tively policing themselves with respect to 

water use, and implementing policies that reduce their profits but increase the long-term 

viability of intensive agriculture in the two regions. The enhanced water conservation 

ethic in both districts is reflected in the stringency of policies adopted by water users 

themselves which are much more restrictive than previous policies under C.N.A. 

management. Again, the onset of the drought in the mid-1990s, rather than changes in 

management structure, may play a large part in explaining why water users became 

willing to institutionalize conservation strategies. Since transference, the districts have 

invested in system improvements, relying upon assistance from f^eral and state cost-

sharing programs, such as Peso por Peso and Ferti-irrigation (discussed in Chapter Eight). 

Transference has increased water user participation in decision and policy-making, and 

has streamlined procedures that used to be more time-consuming under C.N.A. 

management. Finally, since transference, both districts retain within the district a much 

larger proportion of irrigation service fees paid by users, rather than retumit^ these to a 

government general revenue account. On the other hand, due to state retrenchment, the 

C.N.A.'s budget for system improvements has been drastically reduced. 
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The State's Full-Cost Recovery Water Pricing Strategy 

I found that the full-cost recovery water pricing policy instituted as part of 

Mexico's water modernization program has created steep cost increases for producers in 

both districts. This finding accords with Whiteford and Bemal (1996) and Palacios (2000, 

1997), all of whom documented shifts in water fees paid by users representing very high 

percentage increases. It provides strong evidence that state retrenchment has transferred 

real additional financial burdens to agricultural producers. By the late 1980s, water 

users' share of total costs of irrigation had fallen to only 20 percent, due to the fact that 

water users were not being charged for recovery of costs in expensive, large waterworks 

projects. As discussed in Chapter Six, by the late 1980s the federal government could no 

longer afford the tremendous financial burden of the irrigation districts; irrigation 

infrastructure had fallen into disastrous states of repair requiring huge new investment. 

In keeping with its neoliberal economic reform strategy and with the encouragement and 

financing of the World Bank, Mexico decided to shift the financial and management 

burden of irrigation to water users themselves, hoping that by treating water as a valuable 

economic good, water users would adopt a new water conserving ethic and invest in 

water conservation measures. 

The resuh of the state's financial self-sufficiency strategy has been a huge increase in 

water costs borne by irrigators themselves. By 1998, the World Bank reported that water 

users in 84 percent of transferred irrigation districts were paying one hundred percent of 

operating and maintenance costs. In the Rio Yaqui irrigation district, water fees paid to 

the National Water Commission and the SocKty of Limited Responsibility increased 
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from about $14 pesos/mm^ in 1992 to $50 pesos/mm^ in 2000, an increase of 257 

percent. Added to this '*cuota" are the fees leveled by the water module which range 

from $35 to $120 pesos per hectare. Between 1996 and 2000, although the fixed-volume 

of water allowed per-hectare decreased by over 30 percent, the cost of water 

(C.N.A./SRL fee) increased by nearly 100 percent. In the Caborca district, between 1994 

and 2000, water costs increased by 87 percent for industrial grapes; by 89 percent for 

wheat; by 118 percent for table grapes; and by 186 percent for asparagus. The high cost 

of pumping alone has already begun to force many producers into other off-farm 

activities. As a proportion of total costs, in Caborca, the share of water relative to other 

costs in the production mix actually dropped slightly between 1993/1994 and 2000. In 

the Rio Yaqui, the share of water in wheat production relative to total costs increased 

slightly over the same period. Water represents only six percent of the cost of producing 

wheat in the Yaqui district, compared with 22 percent in Caborca. 

What, then, are the implications of full-cost recovery water pricing policies 

implemented by the state? From the perspective of the state, the full cost pricing policies 

demonstrate that the state has clearly retrenched from its formal central role by shifting 

the financial responsibility for systems to water users. From the perspective of water 

users, standing alotie, full cost water prices themselves are manageable for Yaqui and 

Caborca producers. Because water rates were so low to begin with, the increases in direct 

irrigation service costs have been high on a percentage basis, but lower in terms of 

absolute outlays. However, full cost prking of water combined with increased costs of 

other agricultural inputs has created severe cost problems for producers, particularly 
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because market prices for crops have tended to be either stagnant or (ailing. Although 

water as an input cost has been rising, other inputs have also increased, sometimes at a 

higher rate than water, due to market price increases as well as the loss of subsidies for 

inputs resulting from the state's disengagement from agricultural markets. For example, 

while water costs to produce industrial grapes in Caborca increased 87 percent from 

1994-2000, fertilizer and labor costs rose by 161 percent, and harvest and miscellaneous 

costs by 264 percent. Thus, what we see in the Rio Yaqui and Caborca districts is that the 

state's full-cost recovery pricing of water dovetails with many other state policies to 

create drastic price increases for water as well as other agricultural inputs. The state's 

water pricing policies have differential effects in distinct districts. Groundwater districts 

are particularly hard hit by rising electricity costs. The phased elimination of subsidies 

for electrical pumping for agriculture severely limits producers' ability to remain 

productive in groundwater districts, as they struggle to pay rising electrical costs each 

month. Natural Actors, such as drought, also enter into the cost mix, because pumping 

water up from lower levels requires more electricity. Thus, producers in arid 

groundwater districts are adversely affected. Finally, state policies requiring full-cost 

recovery have differential impacts on distinct producer groups. Ejidatario producers tend 

to have older pumps that are in poor disrepair, which adds substantially to the cost of 

pumping, since inefficient pun^s must work harder to extract the same amount of water 

as a pump in good condition. Private producers, on the other hand, are more likely to 

have equipment in good conditk>n and the financial resources to repair equipment when it 

breaks down. 
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E)espite many similarities, the transference experiences of the two districts have 

been different in significant ways. One of the key differences between the two districts is 

the water pricing mechanism (discussed in detail in Chapters Seven and Eight). The Rio 

Yaqui district uses a mixed methodology to price water for users with the fee paid to the 

National Water Commission and the Society of Limited Responsibility based on a fixed 

volume of water per hectare, and the fee paid to water modules based simply on area 

irrigated. Caborca allows differential fixed volumes of water to be extracted by wells of 

certain diameter. For example, all 8"^ diameter wells are allowed to extract one volume, 

and all 12" diameter wells another. The water is then priced (by thousand cubic meters) 

to ensure recovery of costs by the Association of Water Users (Caborca),the SRL (Yaqui") 

and the National Water Commission. 

Not only are the water pricing mechanisms different in each district, but due to 

the distinct irrigation technologies in use in each region (e.g., surface vs. groundwater), 

producers in each district &ce very different production cost regimes, with water being 

very central to determining those costs. As we saw in Chapter Eight, Caborca producers 

face high electrical costs to operate their well pumps, representing 30 to 40 percent of 

total production costs. Moreover, since the federal government is phasing out electrical 

subsidies to agricultural producers, the law governing electrical tariffs requires a slight 

increase of .02 percent per month, so that each month the water is actually more 

expensive for Caborca producers, while in the Rio Yaqui, water cost remains a constant 

throughout the agrkultural cycle. 



The differences in crop mix and the type of irrigation system and irrigation 

technologies in use in the two districts spell very significant differences in production 

costs. The cost to produce one hectare of wheat was $6,418 pesos for a private producer 

in the Rio Yaqui in 2000, while the cost in Caborca was $10,283 pesos, 60 percent higher 

than in the Yaqui, due in large part to the cost of electricity for pumping. However, 

wheat producers in both districts receive the same government price for their wheat 

crops. Caborca producers faced water costs of $2,300 pesos/hectare of wheat in 2000-

2001, while Yaqui producers spent only $443 pesos/hectare of wheat in 1999-2000. a 

difference of over 400 percent. Table 9.1 compares water costs for different crops in the 

two districts. 

TABLE 9.1: COMPARISON OF WATER COSTS: RIO YAQUI AND CABORCA 
IRRIGATION DISTRICTS 

DISTRICT CROP WATER 
COST per 
Hcctarc 

PERCENTAGE 
CHAINCEIN 
WATER COST. 
l993/4-2Mt 

WATER as 
PERCENTAGE 
OFTOTAL 
COST.ZAM 

WATER as 
PERCENTAGE 
OFTOTAL 
COST. 1993/4 

RIO 
YAOUI 

Wheat 443.00 172 7 6 

CABORCA Wheat 2,300.00 89 22 28 
Table 
Grapes 

3,220.00 118 7 8 

Industnal 
Grapes 

2,760.00 87 13 17 

Asparagus 7,880.00 186 6 7 
Source: SAGAR (various years). Asparagus costs are for alt im'gaiioii-Telaied expenses, not water costs alone. 

As we can see. water represents a significant and growing proportion of total 

production costs in both the Rio Yaqui and Caborca districts. Water cost increases from 

approximately 1994 to 2000 were roughly equivalent in the two districts, with Caborca 

production costs increasing by 134 percent compared with 141 percent in the Rio Yaqui. 
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Due to the introduction of full-cost recovery water pricing policies at the time of 

transference, the cost of water itself, as well as irrigation-related costs, have risen 

significantly in both districts. E>espite higher water costs, Caborca fruit producers have a 

more diverse crop mix with generally higher value export crops, translating into higher 

profits generally. 

The Caborca district has been more successful in negotiating for federal resources to 

help finance the installation of pressurized irrigation systems that allow for greater crop 

diversification into higher value markets. Through intensive involvement with the 

National Association of Irrigation Water Users (ANUR), elected ofHcials with the 

Caborca district highlighted at a national level the needs of groundwater districts with 

depleted water tables for water-conserving technology that would allow them also to 

maximize the value of their crops. When a high-level National Water Commission 

official close to the Caborca officials was appointed to head the federal Irrigation Trust 

agency, FIRCO, the Ferti-Irrigation Program made resources available to the region to 

install pressurized irrigation on about 10,000 hectares on a shared-cost basis. The Rio 

Yaqui, as a gravity district, has virtually no pressurized irrigation, and has been less 

successful in attracting sufficient federal resources to move in the direction of ferti-

irrigation. The implications of different levels of state support for irrigation districts 

coupled with the state's support of moving agriculture into higher-value production are 

far-reaching. Districts in arid areas that have extensive ferti-irrigation systems are in an 

excellent position to supply high-value produce, while those that have only gravity-based, 

canal and flooding irrigation systems are more limited in the markets into which they can 
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enter. On the other hand, state support prices are currently in effect for wheat, but not for 

fruits and vegetables, which reduces the risk for wheat producers by guaranteeing the 

price at which their harvest will sell, while fruit and vegetable producers must compete in 

an open, international marketplace marked by volatile prices. By analyzing the impacts 

of water reforms in two different localities within the same state, we are able to witness 

the widely varying impacts of the water pricing reforms, variations that would be masked 

by a state-level analysis. 

C. GL0BAL-LCX:AL LINKAGES 

Mexico's water reform program was instituted by the federal government, but as 

in many developing countries, the World Bank played a major role in structuring and 

financing the program. The resulting set of Mexican reform strategies adhered closely to 

the model promoted by the World Bank, including decentralization of water management 

to water user associations, and privatization of both water resources, infiBstructure and 

delivery systems. From the outset, the international influences in Mexico's water 

transformation were clear. In addition to the influence of the World Bank, there are three 

other principal areas in which global/international factors play a key role: international 

market prices, free trade agreements, and the presence of transnational companies. 

International Market Prices 

The reduction in state support for crop prices for most crops means that Mexican 

producers now must try to be competitive at an international level, in terms of quality of 

crops, quantity of crops, and production costs. The high volatility of international crop 

prices has created a higher degree of risk and uncertainty for producers, virtually all of 
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whom operate each year on credit that must be paid off with the earnings from crop sales. 

Going into a growing season, there are no guarantees about what those earnings will be, 

even if per-hectare yields are at last year's level, prices may well have dropped. The 

instability of market prices coupled with increasing production costs creates a situation of 

great vulnerability for producers. Ejidatarios are particularly affected since they are 

primarily producers of lower value crops on small parcels, with overall less possibility of 

high gains than private producers. Even for those crops still supported by the 

government, the price offered by the state is based upon the current international price for 

the crop. Thus, low international prices for wheat have meant low government prices for 

wheat in Mexico, affecting producers across the Rio Yaqui district and a smaller number 

of producers in Caborca. 

Impacts of Free Trade Agreements 

Agricultural producers in Sonora generally do not favor Mexico's entry into 

numerous free trade agreements. However, I argue that different free trade agreements 

impact producer groups differentially, even within the same productive region. Wheat 

producers in both the Rio Yaqui and Caborca are affected by the North American Free 

Trade Agreement in that U.S. and Canadian producers have become competitors with 

them. U.S. and Canadian producers have very different production and cost regimes, as 

well as much more lucrative subsidy packages; Mexican producers have meager 

subsidies, small average land parcels, and a much bumpier landscape of land tenancy 

arrangements than their competitors. Mexican wheat growers are losing domestic market 

share to their international coo^titors who can provide the wheat at prices lower than 



the government-supported price industries must pay to buy Mexican wheat, resulting in 

increased wheat imports into Mexico. Like the wheat growers, raisin producers are 

concerned about free trade as well, but in their case it is the Chilean free trade agreement 

with Mexico that is problematic. Since the entry of Chilean raisins into the Mexican 

market, the price of raisins has dropped and Chile is making inroads on Mexico's market 

share. Raisins happen to have a specific regionalized impact, since 95 percent of 

Mexico's raisins are produced in the Caborca district alone. Thus, in the case of raisins 

the effects of increased free trade are not distributed evenly across the national or even 

state landscape, but impact one particular region and group of producers very heavily. 

Since raisins cost less to produce than table grapes, the majority of raisins are produced 

by ejidal and colono producers in Caborca, meaning that the global linkage with Chile 

has not only regional but sectoral effects on specific land tenancy groups. Table grape 

growers in Caborca have expressed their grave concern about the entry of Chilean grapes 

into the Mexican market, and are urging the federal government to pursue allegations of 

dumping against the Chilean growers. On the other hand, they benefitted from NAFTA 

court protection in June of2000 when Mexican growers were cleared of any wrongdoing 

after Coachella County growers in California accused the Mexicans of dumping grapes 

on the U.S. market. If they had been found guilty of dumping, access to U.S. markets 

might have been closed off to Mexican table grape growers for a period of three years. 

Finally, asparagus growers in Caborca benefit from reduced import duties to the U.S., 

duties which are scheduled to be phased out entirely under NAFTA provisions. Without 

these duty reductions, asparagus growers woukl ^e impossibly high productk)n costs 
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that would drive many out of business. The asparagus case exhibits both regional and 

producer group differentiation, and, like raisins, is another excellent example of how 

global free trade can have very direct consequences in particular places and for particular 

groups. Only three or four regions in Mexico produce asparagus, so the impacts of the 

NAFTA duty provisions are experienced in those specific places. Within Caborca, 

asparagus is produced almost solely by private producers rather than ejidatarios, due to 

the steep water, production, and start-up costs. Thus, the NAFTA duty reduction benefits 

only a handful of Caborca producers who are private growers producing asparagus. As 

Mexico embraces more free trade arrangements, as it appears poised to continue doing, 

the complexity of impacts on local producers in different regions will only increase. 

Although producers generally look very suspiciously upon free trade agreements, in fact 

the effects of free trade have to be very carefully sorted out to assess who benefits and 

who loses, taking into account not only regional effects, but effects on particular producer 

sectors. 

Involvement of Transnational Companies 

A third way in which global influences are transforming relations at local levels in 

Sonora is through the presence of transnational companies. In Caborca, transnational 

companies including Dole Foods and Lee Brand have been involved for approximately 

two decades in asparagus production. Due to the highly water-consumptive nature of 

asparagus and the concentration of the industry within the hands of perceived '^outsiders," 

asparagus has become a conflictive crop for the region. The conflict centers on the fact 

that asparagus productk)n is helping to deplete the already overdrafted groundwater 
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aquifer at an accelerated rate. As shown in Chapter Eight, even after strict water 

extraction controls were implemented just after the transference of the district in 1994-

1995, the land in asparagus continued to increase, providing evidence that asparagus 

growers were purchasing additional water rights and treating the water restrictions with 

impunity. Since over-extractions in particular zones increases the fall of the water table 

across the zone and eventually across the aquifer, the water requirements for asparagus 

may endanger the ftiture production of the region's other major crops. The fact that 

transnational companies and families from outside Sonora control the local asparagus 

industry creates a situation where *Mocar people feel themselves: in conflict with 

"outsiders.'' In this sense, then, asparagus embodies a whole social discourse about 

equitable access to water resources and what constitutes "local" versus "global." The 

fundamental concern is that the asparagus-growing activities of non-Sonoran growers and 

transnational buyers will permanently deplete the aquifer that the region relies upon, to 

the benefit of a relatively small number of "outsiders" who will relocate once water 

supplies drop below sufificient levels locally. Although at least one transnational 

company (Dole) has carefully delineated its legal stance as "not operating" in Mexico, its 

involvement there raises ethical questions about the company's role in accelerating the 

depletion of a seriously overdrafted aquif^ and thereby jeopardizing future agricultural 

activity for other local producers. 

Privatization Strategies 

The privatization strategies of the water reform package were accompanied in 

1992 by the Article 27 ejido reforms that allowed communal ejidatario producers legally 
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to rent or sell their land parcels for the first time. While evidence on the sales of ejidal 

land is sparse and still anecdotal, there is ample evidence that ejidal land and water are 

increasingly being privatized, as ejidatarios abandon production due to water shortage, 

the water and input cost squeeze, low market prices for crops, and a high debt burden. It 

has long been acknowledged that land rentals by ejidos has been cotiunonly practiced for 

decades, but figures to confirm the proportion of land being rented have been scarce. 

Moreover, the channels of water privatization through the mechanisms of both temporary 

transfers, outright permanent transfers, and long-term well rentals, has been insufHciently 

understood. In Chapters Seven and Eight I provide data showing definitively that 72 

percent of ejidal land in the Rio Yaqui district is rented, and I present evidence that over 

50 percent of ejidal land is rented in Caborca. But we also see that land is only a small 

part of the land use story in Sonoran irrigation districts. A more interesting and harder to 

elucidate story is that of water. With respect to water rights, there has been a net transfer 

of water rights from the ejidal to the private sector in the Rio Yaqui; whereas in Caborca, 

long-term rentals of ejidal well rights are commorL In both districts, I found that market 

prices obtained for land rentals, water rights transfers, and well rentals are insufUcent to 

compensate ejidatarios for the loss of that productive resource, and the income gained 

from rentals often must be directed back to the bank to pay off overdue debt. I also found 

evidence that the formal water markets operate according to informal unsupervised 

transactions, that are then "formally" recorded in the water module or in the Water Bank. 

The water bank in the RJo Yaqui district, however, is more active and more formalized 

than the one in Caborca, although even in the Rio Yaqui individuals who know one 
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another appear to arrange the transaction among themselves prior to effecting the rights 

transfer through the water bank. In the Rio Yaqui, transactions are generally made 

through the water bank, while in Caborca individuals conduct water trades among 

themselves, merely informing the irrigation district of their trades. Since the informal 

water market does not establish a standard price or oversee financial transactions relating 

to water transfers, the water market mechanism provides little of the intended assurance 

that "black market" conditions will not develop. Based on these findings, I argue that the 

reforms undertaken ostensibly to allow ejidatarios to become more entrepreneurial have 

generally fallen short of that goal, and instead have contributed to the vulnerability of 

most small producers. One major implication of this argument is that due to the 

heightened vubierability of the ejidatario sector. Mexico's agricultural policy, which 

presently is geared toward a fully market-driven model, should be revisited to better 

understand the effects of land and water privatization on ejidatario producers. One clear 

conclusion we can draw from this analysis is that the social impacts of the water and land 

reforms on the ejidatario class must be better understood, in the context of agricultural 

policy cum social policy, rather than viewing it solely within the context of economic 

policy. This conclusion recalls to us the cultural significance of water as a resource and 

underscores its critical importance as a social good rather than a purely economic one. 

[. Implications for tiie Transformation of Water and Agriculture in Mexico 

The dissertation unearthed numerous ways in which productive sectors differed in 

the ways they are impacted by the water and land reform package, and the ways they 
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have found to respond to h. These sectoral and regional differences embody significant 

implications forjudging the success or &ilure of Mexico's water and land reform 

package in terms of its impact on rural development and alleviation of poverty for the 

most vulnerable groups of producers. The dissertation offers three critical findings with 

respect to producer sector differentiation, discussed in detail here. The impacts on 

different producer sectors is a critical component of assessing how the water and 

agricultural reforms affect producers in Mexico, since the particular land tenure classes 

are unique to Mexico, and one of the greatest challenges of agricultural transformation is 

the reform to ejido tenure. It is not possible to speak meaningfully of impacts on and 

responses from "Mexican producers" without differentiating between different producer 

groups working from very distinct production platforms. While other studies have shown 

variation between rainfed and irrigated farming (see Yates 1981; Hewitt 1976; deJanvry 

et al 1997), few have focused on the variations within irrigated farming, as this study 

does. 

First, the study showed that there is substantial producer sector differentiation in 

the types of crops that are grown within each sector, although this can vary in different 

districts, depending upon the irrigation technology generally available to the district's 

producers. In the Rio Yaqui, I found that 86 percent of the land in the district was 

planted in wheat in 2000, the highest level in recent years. Nearly all private and 

ejidatario producers were wheat growers that year. Small amounts of fruits and 

vegetables, including melons, tomatoes, and citrus, as well as cotton, were produced 

primarily in the private sector. Rio Yaqui private producers have been limited in their 
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conversion to higher-value crops primarily due to the lack of ferti-irrigation systems 

which are appropriate to growing water-consumptive, market-quality crops in arid 

regions. Since there are only 200 ha of micro-sprinkler systems in the entire Yaqui 

Valley (owned by the state undersecretary of Agricuhure), few producers have been able 

to convert to crops other than wheat. Even for private producers, the $1,500 dollar-per-

hectare investment required to install ferti-irrigation is prohibitive. As we saw in Chapter 

Seven, Yaqui producers have been less successful than those in Caborca in working at the 

national irrigation policy level to attract federal resources to the region. In part because 

the Yaqui Valley is widely viewed within Mexico as one of the wealthiest agricultural 

regions in terms of federal investment, resources and technology. In Caborca. I found 

that water, electricity, and production costs in effect constitute a barrier to entry into 

certain crops, resulting in a high degree of crop specialization by producer sector. That 

is, virtually all ejidatarios who remain active producers on their land continue to grow 

raisin-grapes and industrial-grapes, which carry lower relative production costs. Colono 

producers engage in raisin-grape, industrial-grape and table-grape production, and some 

are active in olive production. Private producers are primarily table-grape and olive 

producers. Local asparagus production is almost exclusively the purview of the private 

producer sector, with only one ejido remaining active in asparagus growing today. There 

is a definite correlation between high-value and water-consimiptive crops associated with 

the private producer sector, whereas lower-value, less water-consumptive crops are 

associated with the ejidatario and colono producer sectors. This finding presents a 

different twist on the human-environment interaction, and offers us another level of 
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complexity borne out in the Sonoran case studies. At the beginning of this chapter, I 

argued ways in which ecology is foregrounded in the political ecology of modem 

irrigation in Mexico. In contrast, the existence of crop specialization by producer sector 

is evidence of the important role played by political and economic structures in 

stimulating different productive choices and capacities, even where the natural 

environmental factors are virtually the same. The size of land holdings, the availability 

and cost of credit, access to technical assistance, and ability to market export crops are all 

examples of political and economic determinations that influence the choices and 

capabilities of producers. 

Although this study presents evidence that ejidatario producers have, as a general 

rule, been adversely affected by the ejido reforms, full cost recovery water pricing, 

privatization strategies and free trade, there are 'miportant exceptions to this rule. In both 

the Rio Yaqui and Caborca irrigation districts, there is evidence of what I term 

"entrpreneurial ejidatarios" who have found ways to strengthen their position even under 

present conditions. In doing so, these entrepreneurial producers have come to resemble 

private producers in certain respects. For example, in the Rio Yaqui district, there is 

evidence of several ejidatarios who acquired new land to supplement their ejidal parcels. 

By increasing their landholdings, they are strengthening their economic position by 

increasing the amount of land in production, and in some cases, they gain economies of 

scale by having more land over which to spread certain total costs. For example, the Rio 

Yaqui has one highly entrepreneurial ejido group that constructed a tomato greenhouse 

on ejidal land, using a combination of pilvaie and government flinding sources. They 
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purchased the greenhouse technology and installation from a North Carolina firm, and 

hired a greenhouse expert from the Costa de Hermosillo to oversee the project and 

provide technical consulting while it was being started. The conversion of the land from 

wheat to tomato production represents a move from lower to higher value production, and 

from production that is largely geared for the domestic market to production geared 

entirely for export. Some of the ejidatario producers in the project have also dedicated 

portions of their family's ejido holdings to raising papayas, citrus, and sheep, in an effort 

to diversify production into higher value products. In the Caborca district, there was 

similar evidence of "entrepreneurial ejidatarios" who moved into a crop, asparagus, 

otherwise entirely controlled by large private producers. Of three ejidos that originally 

produced asparagus, only one remains active in asparagus today. In order to jump the 

barriers erected by Caborca's private asparagus producers, the ejido group was forced in 

the early 1980s to seek technical advice from growers in the Mexicali Valley, and to 

construct its own packing shed, under a label that contained no indication that the 

growers were ejidatarios. The ejidos' asparagus fields and packing shed provide 

employment for the family members of ejidatarios during the cutting and packing season 

(January through April), although cutting also requires hiring outside field laborers 

brought in from central and southern Mexico. The ejidal operation has had a contract to 

sell to Dole Foods for many years. The future of the small ejidal asparagus operation is 

unclear, as much of its success is based upon the visionary older man who sustained the 

effort to convert to asparagus. Once he is no longer active, it is unclear whether the 

ejidatarios will have the leadership and expertise needed to stay in asparagus production. 
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Two neighboring ejidos that were original partners have dropped out of asparagus 

production in recent years. The precarious situation of the ejidal asparagus producers is 

indicative of the considerable economic pressures that even these producers in a high 

value crop have encountered. 

To this point, I have discussed various forms of producer sector differentiation, 

including crop differentiation by producer group, and the existence of''entrepreneurial 

ejidatarios" who defy the norm and seem able to redefine themselves to resemble private 

producers by supplementing their land holdings and converting to higher value export 

crops. A third and final finding regarding producer sector differentiation relates to equity 

concerns expressed by ejidatarios in both districts with regard to water allocation 

formulas used to distribute water. Both districts allocate water on a standard basis, 

determined by the number of hectares (Rio Yaqui) or well size (Caborca), formulae 

which prima facie seem equitable. Ejidatarios in both districts are concerned that such 

need-blind formulas bear no relation to the number of people benefited by the allocation 

of water in a given scenario. In the Rio Yaqui, a private producer with a large 

landholding acquires the same amount of water per hectare as the small ejidatario farmer, 

yet he controls much more water due to his larger landholding and, more important, his 

greater resources that allow him to purchase additional water rights. As we learned in 

Chapter Eight, in Caborca 86 percent of the total wells are held within the private 

producer sector, and there is an average of one well for every 27 ejidatarios and their 

families live off of one well compared with 1.29 wells for every private producer and his 

family. As in the Rio Yaqui, private producers in Caborca have an enhanced ability to 
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buy additional water rights through well rentals relative to ejidatarios. Although the 

ejidal producers' unions have formally suggested modifications to the water allocation 

formulas now in use, the two irrigation districts have so far resisted such changes. These 

findings imply that, if drought persists in the two districts and problems of over-use of 

available water resources increase, it is probable that the currently-muted conflict over 

water allocation formulas between ejidatarios and private producers will become much 

more heated. 

In general, these three specific findings of differentiation between ejidatario and 

private producers are evidence that the package of water reforms combined with the ejido 

reforms and Mexico's agricultural modernization strategy create distinct impacts and 

cause varied responses within and between the two producer sectors. Returning to the 

discussion of the unportance of scale from Chapter Two, the considerable differences in 

impact and response from private versus ejidatario producer indicates that even the 

reference to ''local" producers has to be carefully sorted out at even lower (i..e.. sub-

local) scales (e.g., producer unions, producer groups, and individual producers) to 

understand the impacts of water and agricultural reforms accurately. This discussion, in 

turn, illuminates the significance of careful precision in teasing apart the particularities of 

processes at each of the scales—global, national, regional, local sub-local—in order to 

represent and interpret them with accuracy. 

This discussion of distinct impacts of the water and agricultural reforms on 

different producer groups within the same region brings us to a broader consideration of 

the overall implications of this study's findings with regard to Mexico's agricultural 
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transformation. The political ecology perspective I have utilized offers insights on 

changing human-environment relations in Mexico vis-a-vis its agricultural (and water) 

modernization strategies; its structural and institutional reforms as reflected in a changing 

state-society relationship; and a fuller understanding of the role of individual producers 

and producer groups (e.g., agents) in assessing and responding to the very complex 

impacts of the set of transformative policies. Through the political ecology framework, 

then, we gain insights into nature, the state, society, and individuals within society. With 

regard to the changing human-environment relations, 1 argue in this dissertation that 

ejidatario producers have become more economically vulnerable over the last decades in 

which both water and agricultural reforms were introduced, in part as a result of natural 

factors, such as drought, that have exacerbated water shortages in irrigation districts, and 

in part as the result of enhanced competition on the international market coupled with 

lower levels of protection and involvement from the state. Due to small land parcels, low 

credit availability, high indebtedness, lack of water, and high water and other input costs, 

most ejidatarios even within highly-technifled irrigation districts in Sonora are finding it 

increasingly difficult to make a living at farming, and many have chosen to abandon 

production and remain either as day laborers in the country or to migrate to urban areas in 

search of work. The set of water institutions since transference has evolved to a highly-

professional level and are well-regarded by water users in the district. Transference of 

the two irrigation districts is, by and large, a legitimate success story, although concerns 

about corrupt practices and mismanagement remain. In both districts, the new water 

users associations were more capable of instituting and enforcing rigid water restnction 



plans necessitated by prolonged drought than were their predecessor agency, the National 

Water Conunission. Although as a rule ejidatarios have not benefited from water and 

agricultural reforms, there are instances of "entrepreneurial ejidatarios" who found ways 

to adopt new productive strategies and increase their chances of profitability through 

production. The changes in state-society relations are marked by an explicit 

retrenchment of the Mexican federal government in agricultural support and services, 

which has created a breach that no other institution (e.g., non-governmental 

organizations, civil institutions) can currently fill. Producers at the local level in Sonora 

still look to the state for satisfaction of their needs, and some innovative state programs, 

such as the Peso por Peso public-private cost-sharing program have been successful in 

meeting local needs through leveraging public dollars to attract private investment. 

Nevertheless, given the high costs of maintaining and operating irrigation systems, as 

well as the need to expand ferti-irrigation technology to allow water conservation and 

promote crop conversion, it is likely that producers will continue to regard the state as the 

central financial resource. Through Mexico's entry into numerous free trade agreements 

over the 1990 to 2000 period, producers have begun to have ample experience with the 

impacts of free trade. While free trade agreements are generally viewed with suspicion 

and dislike by Mexican producers, I argue, using Caborca as an example, that the effects 

of different fi«e trade agreements can be very disparate, even within the same irrigation 

district. As Mexico pursues vigorously more free trade agreements in the near fiiture, 

such as the Free Trade for the Americas agreement, the complexities of "free trade" on 

local producers will become more difficult to assess, but are likely to have both beneficial 



589 

and disadvantageous aspects, depending upon the precise impacts on crops and producer 

groups within particular regions. Finally, with respect to state-society transformation, the 

privatization of irrigation rights being steadily transferred from the ejidal to the private 

sector merits close scrutiny and further study in ftiture years and in disparate sites. 

Ejidatarios increasingly choose to abandon active production, and instead choose to rent 

their water rights and land assets, in cases even deciding to sell them outright. As Jones, 

Pisa and others have argued, the privatization of productive assets can be understood as a 

reversion to pre-revolutionary land tenure arrangements, and a reversal of the land reform 

legacy which was arguably the most significant heritage of the Mexican revolution In the 

Rio Yaqui, in particular, I cited evidence that land is in fact being returned to the same 

families that owned it prior to the 1976 expropriations. 

What do these findings from Sonoran irrigation districts mean for Mexican water 

and agriculture? My initial premise in undertaking this study was that producers in 

northern irrigation districts occupy a very strong position and have a wealth of productive 

resources (e.g., irrigation water, proximity to export markets, technological sophistication 

and experience) that should translate into a high ability to benefit from water and 

agricultural reforms articulated and implemented in Mexico's agricultural modernization 

program. In this study I conclude that Sonoran producers generally did benefit from the 

transference of irrigation districts to water users; that some producers, even ejidatarios, 

have adopted entrepreneurial strategies that enhance their potential for profitability and 

success; and that free trade agreements can have limited beneficial effects for particular 

crop producers, while disadvantaging others, even Mothin the same local region. 
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However, on the whole, I found that So no ran producers in irrigation districts, particularly 

the vast number of ejidatarios, have not benefited from Mexico's modernization program. 

Even within the well-resourced northern irrigation districts, ejidal producers are being 

squeezed out of production, challenging the Aindamental effectiveness of the 

modernization program. One must ask: if these producers, who have the best resources 

and assets in the entire country, have not benefited from agricultural modernization, then 

what group of producers possibly can benefit? The effects of the agricultural reforms on 

the ejido class are the subject of considerable debate in intellectual circles and on the 

pages of academic journals. On the ground in Sonora, however, people take the 

disappearance of the ejido as a foregone conclusion. As a senior water ofRcial told me: 

'^Yes, there are ejidos, but in name only." The most entrepreneurial ejidatarios with the 

most resources will find ways to benefit from the agricultural modernization strategies, 

and will come to resemble private producers by increasing land size and moving into 

higher-value crop production. The majority of ejidatarios, as demonstrated in the two 

case studies presented here, may decide to abandon active agriculture and pursue other 

forms of employment. Although Mexico's modernization policies are intended to 

encourage the "inefficient producer" to leave agriculture for a different livelihood 

activity, it remains unclear what that activity will be, in an economy where already 40 

percent of the adult working population is underemployed. As Gledhill (199S) has 

argued, Mexico seems to have had a systematic policy of encouraging its ejidal sector to 

migrate en masse to the United States in search of employment. Nonetheless, the 

tightening of Mexico's border with the United States after the terrorist attacks on the 
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World Trade Center and Pentagon and the hundreds of deaths occasioned by dangerous 

crossii^s, across the desert and river, increasii^ly call into question not only the ethical 

stance but the practical possibility of Mexico's implicit encouragement of mass 

emigration. 

From a social policy perspective, Mexico needs to adopt a comprehensive set of 

policies that support the small property owner, the colono and the ejidatario to participate 

in the evolving international economy. This will require a government commitment, as 

deJanvry has suggested, that resources from the economic development gains realized 

through Mexico's gorwing industrialization be plowed back, at least in part, into the 

countryside. Just as the United States and other industrialized nations shore up the 

£^cultural sector with subsidies, Mexico will need to do so as well. 

With respect to water, Mexico should reconsider its pure market orientation and seek 

to modify or augment current water and access and distribution practices through a 

refocusing on water as a social and an economic good. The study has illuminated the fact 

that the ejidal producer in northern Mexico's irrigation districts (as well, no doubt, as 

those in irrigation districts in other regions) in important ways constitutes a different 

category of fanner, bearing trademarks of the private producer (in terms of access to 

irrigatbn, high quality agricultural land, high technification, integration into commercial 

export-oriented production, and level of human capacity and technical skill) as well as 

hallmarks of the campesino producer (in terms of socioeconomic status, housing, 

education,and income expectations). In short, the ejidal producer in northern irrigation 

districts is neither a capitalist nor a peasant producer, but is lodged somewhere in the 



592 

middle. Mexican agricultural policy, as we saw in Chapter Three and throughout the 

chapters in Part Three, fully embraces a capitalist, free market agricultural model that 

does not address the productive realities of the campesino producer, but also fails to 

recognize explicitly that there is a great deal of intra-sectoral variation in terms of 

knowledge, technology use, and human capacity within the ejidatario sector itself. Might 

not Mexico begin to build upon these resources and develop a "social" agriculture-based 

poverty policy focused on the small producer and informed by social needs and realities? 

This is the same question that deJanvry essentially asked in his study of ejido 

characteristics and livelihood. The study identified four '"entrepreneurial strategies" in 

the ejido that can move an individual ejido up the economic scale, a process the study 

refers to as "social differentiation" (deJanvry 1997:144). Among the four strategies are 

two that already are prevalent in the two Sonoran irrigation districts in my study, first, the 

modernization of traditional crops, and second, the diversification toward crops that 

acquire comparative advantage. The deJanvry study also concluded, as we have seen, that 

irrigation itself is "an important instrument for reducing poverty" (op cit:197), and that 

"those who are more successful have more access to irrigation, making diffusion further 

conditional upon continued public investment in developing and rehabilitating irrigation 

systems and upon effective devolution of irrigation management to users (op cit;206). 

The study (op cit:207) reached the following conclusions regarding future paths for ejido 

development: 

"In conclusion, ejido households can follow these paths of entrepreneurial opportunity 
according to their partkular asset endowments and geographic location. However, we 
have seen that, in all cases, access to credit, technical assistance, and irrigation are 
fundamental Thus the reconstruction of institutional and organizational support for the 
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ejido is very important if these entrepreneurial success stories are to spread. Above all, 
the relative access to these institutions and organizations determines the relative 
competitiveness of ejido fomilies. The possibility of consolidating a middle class of 
ejidatarios who are successful in at least one of these entrepreneurial paths—instead of 
witnessing the elimination of this class for failing to be competitive in their use of land— 
thus requires the promotion of institutions and organizations to which this middle class 
can have access as rapidly as possible." 

DeJanvry and his co-authors go on to conclude that a "coordinated, multi-pronged 

approach" is needed to create any possibility that the ejido will survive. They state that 

the "Success of the land reform in progress thus fundamentally depends on the ability of 

the Mexican government to help put into place an ambitious program of rural 

development," noting that "this broad-based approach to rural development is yet to be 

defined in Mexico...." (op cit: 210-11). 

Although in this conclusion, deJanvry and his co-authors speak about 

consolidation of a middle class of ejidatarios, in other sections they calls for prioritizing 

the poorest farmers on rainfed ejidos as the primary target population for new state 

assistance strategies. I would argue that the state should initially concentrate on better-

resourced ejidatarios in irrigation districts, who already have many of the attributes of the 

"entrepreneurial" success stories to which deJanvry alludes. A targeted policy might be 

developed that could be focused on rescuing ejidal water and land assets and re-

concentrating it back into the control of the ejidal sector. With a relatively small amount 

of investment by the state or private institutions, motivated ejidal producers in irrigation 

districts might be able to regain lost ground and reenter productive activity while still 

satisfying the goal of efficient resource use. If a support program focused on the ejidal 

producer in irrigation districts proved successful, appropriate elements of the program 



594 

might then be adapted to rainfed ejidal lands. Such a policy would no doubt be 

expensive, but it is likely to be less expensive than stimulating an alternative industrial/ 

employment base in rural areas of Mexico, or rebuilding over-strained major cities that 

already do not have the capacity to provide jobs, houses, and food and clean water for 

more people. A targeted small producer program would likely be less expensive than 

rural social upheaval that could potentially occur if millions end up landless and without 

gainful employment. The Mexican state should recognize that the country has a huge 

investment, not only in economic but also in psychological terms, in its ejidal system, and 

that the creation of a newly landless peasantry cannot and should not be the goal of its 

modernized agricultural program. The working rural poor, the ejidatario producers, 

deserve to exist more than "in name only" and to be a contributing and productive sector 

as Mexico moves along its chosen path towards modernization. 
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