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ABSTRACT

At an international level, the management of water resources has become a highly

contested topic. It is important to take into account this current need for efficient water

resource use and management to protect future surface and groundwater supplies. Also,

it is particularly important to consider that public participation should be implicit within

such issues, especially when it is the public that is impacted by decisions. As in the case

of emerging water resource management schemes such as IWRM, public participation is

manifested as watershed organizations. Within developing nations such as Mexico, both

watershed organizations and IWRM are important when consider water resource

management.

With this in mind, this thesis proposes to examine successful developing nation

watershed organization variables and then apply what is learned to a specific case study.

It presents a systematic and comprehensive review of the empirical literature from 1988

to 2004 and extracts case study examples from developing nations with the intent to

create a model of a "successful" watershed organization. Statistical processes were used

to analyze the developing nation watershed organization variables to develop a model.

Also, the developing nation watershed organization model produced will be compared to

the Mexican portion of the Upper San Pedro River Basin case study, ARASA. To

complete this portion of the analysis, ethnographic methods were employed to produce an

organizational profile and timeline.



INTRODUCTION

Watershed consciousness and bioregionalism is not just environmentalism,
not just a means toward resolution of social and economic problems, but a
move toward resolving both nature and society with the practice of profound
citizenship in both the natural and social worlds. (Snyder 1995: 235)

At an international level, water resource management is part of many discussions,

including those focused on indigenous communities, ecosystem biodiversity, climatic

trends, environmental processes, human demographics, market economics, and women

empowerment. It has become clear that substantial consideration must be given to the

stewardship of water resources because of the diverse components depending on it for

survival. This idea has contributed to the notion that economic development and

environmental processes are interdependent, leading to the development of the popular

term "sustainable development" (Laszlo et al. 1988). According to Rast (2003)

sustainable development: "Marks a fundamental change in how we must view the relation

between the economic growth and development desired by humans on one hand, and the

natural resources needed to sustain it on the other hand." It has been suggested by

scholars that the concept of sustainable development is more a scholar idea or theory than

reality, because there are neither tangible objectives, nor political intentions to establish

concrete laws that promote water resource sustainability (Dourojeanni 2001). On the

other hand, it has also been suggested that the successful implementation of sustainable

development is dependent on the geographic and the political context (Rast 2003; De

Paul 2001). The emergence of sustainable development marks a new chapter in the

Sustainable development is defined by the World Commission on Environment and Development (1987)
as: "Development that meets the needs of the present without compromising the ability of future
generations to meet their own needs."

10
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human timeline, which suggests that an equitable and lasting economic system must be

set in place in order to perpetuate diverse and lasting activities such as agriculture and

industry. Therefore, it is important to have on-the-ground results to compare and present

as evidence, especially with emerging theoretical frameworks on water resource

management within developing nations.

The concept of sustainable development is generally more complex when considering

water resource management. Because water resource management encompasses such a

variety of issues, the public policy perspective is currently shifting to the actions and the

interactions of human beings with nature. Given that within the next 30 years the world's

population is predicted to increase to approximately 2.6 billion, the demand on water

resources at a global level will further increase (Postel 1996). Consequently, this will

result in a decrease in the overall water available per capita. This situation can lead to

challenges in securing future sustainable water supplies and decreasing conflicts between

diverse stakeholders2 . A new perspective, as opposed to the traditional perspective, must

be taken in order to deal with emerging issues.

Over time, water use patterns have significantly influenced a change in water

resource management processes. In the 20 th century, agriculture represented 90 percent

of the total global water consumption, while in the 21 St century it decreased to

approximately 65 percent (Rast 2003). Today, industry is the on the rise as the new water

consumer with an approximate 13 percent increase since the beginning of the 20 th century

(Rast 2003). New industrial technologies that help increase water efficiency are

2 "Stakeholders included in the participatory process may represent a broad spectrum of economic, political
and social interest that can change over time" (Chess et al. 2000).
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available, but often are not utilized due to expense, availability, or requirements.

Political, institutional, and developmental processes in many countries are not suited to

deal with the water consumption of many transnational, as well as national industries.

It is important to mention that most water stressed areas are located in what are

considered developing nations3 . With this in mind, massive foreign debts and decreased

investments further confound the ability of government and public institutions to resolve

such issues. This is then coupled with an exodus of rural populations to urban centers,

further burdening urban water infrastructure and management in cities. According to the

World Meteorological Organization (WMO), there are a total of 23 mega cities4 , of

which 18 axe considered to be in nations undergoing the developing processes (WMO

1998). Water resources issues in developing nations are due to an accelerated

demographic growth, a decrease in infrastructure funding, and a desire for a standard of

living comparable to developed nations (Gleick 2000; Dourojeanni 2001).

Watershed organizations have in turn emerged as the dominant vehicle for public or

stakeholder participation 5 in water resource management. Particularly, integrated water

3 Developing nations or least-developed countries are defined by the United Nations (2005) as: "All have
extremely low levels of income, low levels of life expectancy at birth, low levels of calorie intake, low
literacy and school enrollment, and low levels of economic diversification." Within this research this term
also refers to following watershed organization case study countries: 1) Philippines, 2) India, 3) Brazil, 4)
Ecuador, 5) Mexico, 6) Panama, 7) Pakistan, 8) Guatemala, 9) Peru, 10) Venezuela, 11) Haiti, 12)
Argentina, and 13) Nepal.
4 They are considered cities with a population of 10 million or more (WMO 1998).
5 The term "stakeholder" helps clarify the meaning of "public" in the context of water resource
management. It is therefore defined as: "Any person, group of institution that has an interest in an activity,
project or program. This includes intended beneficiaries and intermediaries, those positively affected, and
those involved and/or those who are generally excluded from the decision-making process" (Mekong River
Joint Committee 2005).
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resource management (IWRM) 6 has put an emphasis on these types of organizations for

the promotion of public participation. Generally in developing nations, these

organizations are made up of a diverse group of people that may include conservation

organizations, private landowners, regulatory agencies, and local governments. As a

result of these stakeholder interactions, researchers have produced many publications

reflecting on real-world cases and organizational theories in both the developed and

developing nations in the hope of increasing the information on the subject and their

effectiveness in different places. The bulk of information is concentrated on the

distribution, function, promotion, obstacles, and opportunities for the establishment of

these organizations mainly in developed nations (Leach and Pelkey 2001).

Due to an increase in the number watershed organizations as well as the adoption of

IWRM in Mexico, an analysis is necessary in order to understand what occurs with these

organizations in other similar developing nations. In turn, this thesis can be considered

an initial step that may add more information to the subject of developing nation

watershed organizations. Furthermore, the resulting successful developing nation

watershed organization model will be compared to the Mexican portion of the Upper San

Pedro River Basin.

This thesis incorporates an in-depth review of developing nation watershed

organization case studies, the creation of a successful developing nation watershed

organization statistical model, integration of the Regional Environmental Association

6 "IWRM is a process which promotes the coordinated development and management of water, land and
related resources, in order to maximize the resultant economic and social welfare in an equitable manner
without compromising the sustainability of vital ecosystems" (GWP and TAC 2000).
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Sonora-Arizona (Asociacién Regional Ambiental Sonora Arizona, ARASA) survey

information, and an ethnographic analysis using ethnographic materials. The most

important literature sources were obtained in Cananea and Hermosillo, Sonora, Mexico.

The statistical methods utilized for the analysis of the dependant and the independent

variables extracted from the developing nation watershed organization case studies were

focused on correlation and significance. Thus, a variety of correlation and regression

calculations were conducted. Also, an ethnographic analysis was used to further assess

the social component, especially those details that the statistical analysis could not

interpret well.

The method used to produce this thesis occurred in a total of 11 phases. Prior to the

development of the thesis, the ideas presented were grounded on a solid theoretical

framework obtained from the literature between the years of 1977 and 2004. Literature

materials concerning the topic included: 1) case studies, 2) gray literature, 3) white

papers, 4) quantitative and qualitative studies, and 5) survey materials. As previously

mentioned, this information would help accomplish the academic objective of adding to

the existing body of knowledge dedicated to establishing effective variables leading to

successful watershed organizations in developing nations.

It is important to mention, that this thesis is not intended to produce a successful

watershed organization model which would be considered the only option for developing

nations or the Mexican portion of the Upper San Pedro River Basin. There are an infinite

number of variables that may influence successful watershed organizations. The

combination of variables that produce success may also vary considering the
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idiosyncrasies of the region where the organization is located. In other words, non-

significant successful variables resulting from this project are not necessarily unwanted

elements within developing nation watershed organizations.

The success of a particular watershed organization is not to be considered constant.

In other words, such an organization swings between successes and failures. In the

literature, success is many times described as being dynamic throughout the existence of

a watershed organization (Hinchcliffe et al 1999). Also, success and failure materialize

in diverse forms and impact the organization at diverse levels. To clarify the definition

found within this thesis, success is regarded as a positive outcome perceived by the

organization that results from action. The specific terminology utilized to extract

successful variables from the developing nation watershed organization case studies is

discussed in detail in the Methodology section.

The results of this exercise will give those that practice or have an interest in this area

of study a set of experiences they can use to contemplate. This thesis also serves the

purpose of strengthening certain theoretical ideas as well as supplementing information.

There are few researchers that have applied public participation on the ground or have

discussed its failures critically. Therefore, this project can assist any future analysis that

would consider the success of watershed organizations in developing nations.

Above all, the specific aim of this work is to aid citizens that choose this form of

organization to address their water resource management issues. Recognizing the need

for a true bottom-up process 7 is important when it comes to involving stakeholders or the

7 According to the Oxford Dictionary (1989) bottom-up is: "In an inverted position, upside-down."
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public in water resource management. Many times, communities are so unique that they

themselves can only see cultural and regional details that are important when trying to

increase local participation in water resource issues. This previous idea is backed by the

literature review in this thesis.

United States-Mexico Border Water Resource Management

Important to this thesis project is a general discussion of transnational water

resource management (e.g. Upper San Pedro River Basin). The transnational aspect of

the area of study is not the focus, but rather theoretically important due to new emerging

literature and international trends. Along with these ideas, borders have become an

important topic within the rapid globalizing world and the diverse expanding political

regimes (Ingram et al. 1995). Also, this topic is very much intertwined with the

theoretical foundations concerning public participation and water resource management.

Borders have become an important issue regarding politics, public participation, and

natural resources. Typically, they are the backdrop of conflict and stress between the

people and the countries involved (Ingram et al. 1995). Therefore, borders are many

times viewed within a negative light, especially by those people living within their

shadows.

These same negative characteristics can also unite people living within border areas.

Shared environmental issues and natural resources are examples of such topics that

connect people within border regions (Ingram et al. 1995). According to Ingram et al.

Therefore, within the context of the thesis project, it refers to a water resource management process
directed by the local stakeholders.
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(1995) in their book Divided Waters: Bridging the US-Mexico Border, "Studying

environmental issues in particular border zones brings into sharp focus the critical factors

that are likely both to create conflict and to lead to its resolution."

In many places around the world, watersheds are situated within the boundaries of

two or more countries (Ingram et al. 1995; Vlacos et al. 1986). Examples of such

watersheds include the Danube River and the Rio Grande/Rio Bravo. Due to the diverse

management schemes and governmental entities involved, water resource management is

considered more complex within a transnational setting. Also, issues such as water

contamination and water availability are many times compounded by the same pressures

affecting border regions (e.g. demographic explosion). It is important to note that

environmental systems do not adhere to the constraints posed by human constructed

borders.

The U.S.-Mexico border region is no exception when it comes to the complexity of

managing transnational water resources. According to the Southwest Center for

Environmental Research and Policy (SCERP) (2000), "Sustainable rural and urban

prosperity along the border between the United States and Mexico depends on the

availability of suitable water supplies." Because of this need for a suitable water supply,

border citizens and communities affected have found a common cause within the

different transnational watersheds. Thus, the main issues identified affecting U.S-Mexico

border water resources include: 1) urban growth, 2) agriculture irrigation, 3) industrial

consumption, and 4) domestic use (SCERP 2000; Ingram et al. 1995; Pineda and Mumme

2002; Brown 2000). Because of these marked characteristics, it is apparent that
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watershed organizations are more difficult to establish in border regions than in areas

under the jurisdiction of one governmental entity (Brown 2000).

The U.S.-Mexico border spans approximately 2,000 miles and encompasses the U.S.

states of California, Arizona, New Mexico, and Texas (Jamil 1992). The states of Baja

California, Sonora, Chihuahua, Nuevo Leon, Tamaulipas, and Coahuila make up their

Mexican counter parts. Article 4 of the 1983 La Paz Agreement established the border

as: "The area situated 100 kilometers on either side of the inland and maritime boundaries

between the Parties" (Department of the State 1983). The border region is home to

approximately 9.2 million people, a result of a demographic explosion in the latter

quarter of the 20 th century (Powers and Byrd 1998). Mexico's border population boom is

characterized by people migrating from the central and southern part of the country and

from Central and South America. People migrate to this area mostly to fill job positions

in assembly factories (maqiladoras) or service jobs created by a more robust U.S.

economy. Along with this, the U.S.-Mexico border area is considered a home base or

gateway to a new way of life in the U.S. It is estimated that by the year 2020, current

populations of the major border cities will almost double (Pineda and Mumme 2002).

The border area has developed its own culture, economy, dilemmas, and advantages.

Migration, security, economics, labor, health, education, human rights, and

environmental issues convene in an area that is characterized by two distinct governments

and two distinct standards of living. Therefore, the complexity of resolving any one issue

is inevitably greater than in a more homogenous region. Resolving local border issues is
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more difficult considering that federal, state, and local governments cannot keep up with

the mounting problems and costs.

Due to current population and development rates along the U.S.-Mexico border, water

resource management has experienced an increased demand. In the past 20 years, there

has been a growing concern with the quality of potable water in the border region (Pineda

and Mumme 2002). This concern is due to health issues, land degradation, and depleting

water resources within the region (SCERP 2002). Further adding to water quality

concerns are the proliferation of unplanned urban settlements (colonias), usually situated

in the peripheries of border towns. Because colonias do not have adequate infrastructure

or potable water; it may increase overall water quality problems. Living conditions

found within these settlements influence the susceptibility of the population to various

health and environmental problems (Pombo 2000; SCERP 2000).

Adding to the complexity, the U.S.-Mexico border is for the most part located in a

semi-arid region and it is prone to experiencing persistent water scarcity problems

(Sanchez 1997; Westerhoff 2000). Precipitation in the border region is variable and

depends on the location and time of year. This, in turn, adds to the vulnerability of water

supplies. According to the Mexican National Water Commission (Comisi6n Nacional del

Agua, CNA), the country's northern border with the U.S. is at capacity or close to

capacity in water availability (CNA 2002). Recently, Mexican President Vicente Fox

Quesada stressed the potential for a water crisis (Torres 2005).

According to Pineda and Mumme (2002), the 21 st century trend in border water

utilization is that the: "Satisfaction of steadily rising municipal-industrial water demand
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will entail further reallocation of water supplies from agriculture to urban uses and

greater emphasis on the conservation and quality of available surface and groundwater

supplies." Similar to other international trends, the border region is not only

experiencing an increase in water demand, but the demand itself is being transformed by

proportioning less water for agriculture and more to industry and domestic demand.

Thus, future managers will have to deal with current water resource issues coupled with

more complex management changes (SCERP 2000).

Mexico and Water Resource Management

Water resources in Mexico are a highly sensitive topic because the management and

the protection are considered to be strategic to national security (CNA 2001). Even in

colonial times, water was viewed as the property of the Crown of Spain and important to

its evolving prosperity (CMIC and CESPEDES 1998). After colonial times, Article 27 of

the Mexican Constitution of 1917 established that water resources present in the nation's

territory are considered property of the nation (CNA 1999).

The Mexican territory was divided into different watersheds as a way to favor

development in the 1960s and 1970s (SEMARNAT 2001). This in turn paved the way

for the development of watershed organizations (consejos de cuencas) in the republic.

According to Pala (2001), because the federal government did not have a strong

understanding of the political limitation of state and municipal governments, problems

ensued with the concept and implementation of watershed organizations. Consequently,

in 1976, the Secretariat of Agriculture and Hydrological Resources (Secretarict de
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Agricultura y Recursos Hidrciulicos, SARH) was established to oversee development of

water resources for the nation. Approximately 13 years later, SARH transferred all of its

responsibilities to CNA. From 1948 to 1983, water resources were managed under a

centralized system, which did not allow full public participation (Pineda Pablos 2002).

The year 1983, marked a new chapter in the history of water resources management

in Mexico, with a shift toward a decentralized system (Pineda Pablos 2002). This change

began with a constitutional reform that called for a greater municipal role in local water

resource works. The reform targeted potable water systems, but implementation was an

extremely slow process due to the fact that many municipalities in Mexico were

financially stressed and could bear the financial burden involved with water resource

management. At the same time, the laws did not clearly define the decentralized roles of

municipal and state entities. This resulted in a grapple for power and resources between

state and municipal entities.

In 1989, President Carlos Salinas de Gortari implemented the major water resource

management agency in Mexico CNA (Pineda Pablos 2002). This agency continued

within the guidelines of the decentralizing process and took steps to further strengthen

municipal managing entities. Besides establishing the CNA as the regulator, President

Salinas also created state and local operating entities (organismos operadores).

In 1994, CNA was transferred from the agriculture department to become a

decentralized body of the Secretariat of the Environment, Natural Resources and

Fisheries (today known as the Secretariat of the Environment, and Natural Resources).

CNA is therefore the administrative and managing agency of hydrological resources for
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the Republic of Mexico (CNA 2003). It is responsible for the management of

hydrological works, administration of water resources, supervision of water use, and

regulation of irrigation districts, as well as quality and quantity of potable water systems

within states and municipalities.

Other legislative frameworks and regulations, such the 1988 General Law of

Ecological Equilibrium and Environmental Protection (Ley General del Equilibrio

Ecolégico y la Proteccién al Ambiente), the 1992 Mexican National Water Law (Ley de

Aguas Nacionales), and the 1992 Forest Resources Law (Ley Forestal) were developed in

order to protect watersheds and water resources within the Mexican territory. Under

these different policies, the most important to water resources is the Mexican National

Water Law. This law incorporates the management and the regulation of national water

bodies, along with watershed planning. It also defines the responsibilities of CNA

extending to the preservation of hydrological resources, with the watershed as the

principal management unit.

As mentioned before, CNA delegates responsibilities at the regional level via

organismos operadores. Specifically, in the state of Sonora the Comisién de Agua

Potable y Alcantarillado del Estado de Sonora (COAPAES) has been established at the

municipal and state level. These entities were designed to address regional water

resource management efficiency, focusing mainly on delivery and infrastructure. They

were also intended to be administratively and financially autonomous. Currently, the

latter idea has become an important issue considering the decentralization of water



resource management in Mexico and the lack for federal financial support of these

regional management entities.
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PROBLEM STATEMENT AND OBJECTIVE

According to the Mexican National Institute for Statistics, Geography, and

Information (Instituto Nacional de Estadistica Geografia e Informcitica, INEGI), the San

Pedro River is located in an area considered to have severe issues with water over

exploitation (Rodriguez 2001). With this in mind, it is important to take into account the

need for efficient water resource use and management to protect future surface and

groundwater supplies. Also, it is particularly important to consider that public

participation should be implicit within such issues, especially when it is the public that is

impacted by decisions usually made at the top of governmental echelons. As in the case

of emerging water resource management schemes such as IWRM, public participation is

manifested as watershed organizations.

Considering the ideas above, the Mexican portion of the Upper San Pedro River

Basin is an area that has witnessed steps towards the materialization of several watershed

focused organizations. The most recent attempt was ARASA and the focus of the

Mexican portion of the Upper San Pedro River Basin case study within this thesis. Also,

there has not been a formally constituted organization (consejo de cuenca) in the region.

Thus, it is important to question why these movements are not present or have not lasted.

This is not only important as a thesis question, but one that will help those people in the

San Pedro community understand what elements are needed and what strategies they

must capitalize on in order to truly move the public into this area of policy.

The goal of this thesis is to examine the public's role in IWRM via watershed

organizations. IWRM was chosen because it is a popular form of water resource
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management in developing nations and particularly Mexico. As a result, this thesis

presents a systematic and comprehensive review of the empirical literature from 1988 to

2004 and extracts case study examples from developing nations with the intent to create a

model of a "successful" watershed organization. Statistical processes were used to

analyze the developing nation watershed organization variables to develop a model.

Also, the developing nation watershed organization model produced will be compared to

the Mexican portion of the Upper San Pedro River Basin case study, ARASA. To

complete this portion of the analysis, ethnographic methods were employed to produce an

organizational profile and timeline. As mentioned before, although the Upper San Pedro

River is in the heart of an important binational basin and riparian corridor, the scope of

the thesis is solely focused on the Mexican portion of the Upper San Pedro River Basin.

Objectives are as follows:

1. to develop a successful developing nation watershed organization model based

upon an examination of case study variables.

2. to apply the developing nation watershed organization model (objective 1) to

the Mexican portion of the Upper San Pedro River Basin case study (ARASA)

to guide future IWRM efforts.
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LITERATURE REVIEW

Due to the increase in complexity of resolving water resource management issues, it

will require direct participation from various stakeholders. It is evident that this is a

necessary element but not sufficient for the success of a watershed organization.

Consequently, a range of disciplines is also needed to make effective watershed

assessments. These ideas are even more significant when considering that current

management paradigms (e.g. top-down, command-and-control, unilateral, sectoral,

constructivist, etc) have failed to protect natural resources in a sustainable manner

(Gleick 2000; Pretty and Shah 1993; Heron and Reason 1997; Holling and Meffe 1996;

Lovell et al. 2002). These prevailing notions are thought to create a fragmented and ad

hoc water resource management scheme. From the literature, it is apparent that IWRM

theory brings together both physical and social components needed to make

collaborative, informed decisions about regional watershed issues (Lal et al. 2001; Rast

2003). IWRM is an established process adopted by many international organizations and

developing nations (GWP and TAC 2000). Lastly, it has been suggested that it can

increase the public's role in water resource decision-making (Alaerts 2003).

In order to build a case for this thesis, a theoretical background must be firmly

established. Information was extracted from specific case studies of watershed

organizations in developing nations, scholarly theories on public participation, and

literature on the structure of Mexican watershed organizations. Other topics incorporated

in this thesis foundation were: 1) public participation structures, 2) successful watershed

organizations lessons, and 3) other recommendations that emerged from the literature.



These specific issues are significant in the Mexican portion of the San Pedro region for

future efforts that may materialize.

Integrated Water Resource Management

The popularity of IWRM emerged after the 1977 United Nations Mar del Plata

Conference. In 1992, there was a reemergence with the two international conferences of

Dublin, Ireland and Rio de Janeiro, Brazil. More specifically, the Dublin conference

outlined four principles that influenced water resource management. These principles

include: 1) water as a finite and vulnerable resource, 2) public participation as a water

resource management approach, 3) women recognized as having important roles, and 4)

water as an economic good (GWP and TAC 2000).

The literature demonstrates that escalating problems with the quality and the

availability of water resources influence the IWRM movement because of the increased

participation of the public and other stakeholders. This movement also links the

disciplines of physical science, social science, and public policy (GWP and TAC 2000;

Grigg 2000; Gottret and White 2001). IWRM makes a connection between the

environment and human beings, presenting a holistic perspective (Alaerts 2003). This

management theory is not per se prevalent in all research or any practice focused on

watershed or hydrological issues. However many international bodies and developing

nations have begun introducing these ideas in policies and propaganda.

There are large-scale international organizations and agencies that are currently

advocating an IWRM process for the future stewardship of water resources. For

27
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examples, agencies include the United Nations Environmental Program (UNEP), the

Economic Commission for Latin America and the Caribbean (ECLAC), the World Water

Council (WWC), the World Meteorological Organization, and the Global Water

Partnership (GWP). Even with such global attention and support, it is apparent from the

literature there is no common blueprint that will return successful integration at an

international scale (GWP and TAC 2000; Alaerts 2003; Grigg 2000; Gottret and White

2001). Lastly, it is important to note that there are fewer case studies of IWRM,

consisting mostly of theoretical proposals (Gottret and White 2001).

It is evident from assessing the literature that there is no clear definition of IWRM,

nor is there a general implementation processes that can be applied in all cases (GWP and

TAC 2000; Grigg 2000). Another common theme is the organizing of the environment

using the boundaries of watersheds or other hydrological characteristics (Leach and

Pelkey 2001; Warner et al. 2002; Kenney 2000). This watershed perspective is also

referred to in the literature as integrated river basin management or integrated watershed

management (Dourojeanni 2001). These concepts considered that: "A river basin is

uniquely fitted to serve as the basis for the coordination of the actions of all those

involved in the use of a shared resource - water - and for the evaluation of the effects of

environmental management on that resource" (Dourojeanni 2001). Since each regional

watershed is unique, management processes have to be developed in a similar manner

with appropriate objectives that result in a higher probability of success. In spite of all

the theoretical information, attempts have been made to establish a general definition,

while still incorporating the different realities of the diverse authors or regions. Yet, what
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is clear from the different definitions available is that integration must occur between the

diverse, interdependent pieces (e.g. the public and the government) and that integration

between the natural system and the human system is crucial (GWP and TAC 2000; Grigg

2000; Sheng 2001). This attribute of integration is thought to be an important distinction

between IWRM and other theoretical frameworks such as comprehensive water

management 8 , total water management9 , and coordinated resource organization 10 .

Similar to any natural resource management theory, IWRM is presented in the

literature as an extremely complex and imperfect management system (GWP and TAC

2000; Wester et al. 2003; Dourojeanni 2001). As summarized by GWP, it involves:

"Attempting to ensure that governmental policies, financial priorities
and planning (physical, economic, and social) take account of the impli
-cations for water resource development, water related risks and water
use; influencing private sector decision-makers to make technological,
production and consumption choices bases on the real value of water
and the need to sustain the natural resource assets over time; and pro-
viding a mechanism to ensure that all stakeholders can participate in
water resource allocation decisions, conflict resolution and trade-off
choices" (GWP and TAC 2000).

It has also been suggested that the success of watershed organizations is dependent on the

actions of the individual participants and the communities within the area (Hinchcliffe et

al. 1999). Since local stakeholders feel more directly invested to their watershed, they

have the motivation to create long-term actions ultimately influencing local water

resource management. Yet, the local s,takeholder aspect of IWRM must take into account

8 Considers the perspectives of stakeholders but lack integration between distinct components (Grigg 2000)
9 Established by the American Water Works Association: "[It] requires the participation of all units of
government and stakeholders in decision-making through a process of coordination and conflict resolution"
(AWWA 1996).
10 "[I]s a voluntary, non-regulatory process that uses consensus as the strength of the process" (Frost and
Ruyle, 1994).
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all levels of the social strata as well as governments (Lovell et al 2002; Gottret and White

2001; Hinchcliffe et al. 1999). In the IWRM literature, this human component is

commonly paired with conflict resolution mechanisms that help to facilitate the union of

different opinions (Hinchcliffe 1999; Clark 1997). Conflict resolution is a key

component, especially when considering that water resource management issues and their

solutions will inevitably become more complex (Price 1994; Kenney 2000; Gleick 2000).

Many scholars agree the main challenge towards IWRM is the incorporation of

different viewpoints into the decision-making process (GWP and TAC 2000; Grigg 2000;

CNA 2003). This is coupled with ensuring cooperation across all social sectors and

political boundaries involved in the process. This uniting and balancing of

interdependent components are important characteristics that separate IWRM from the

other frameworks previously mentioned. This blending of perspectives is presented in

the literature as a source of consternation when the process reaches the implementation

stage (Grigg 2000; Wester et al. 2003; McGinnis et al. 1999). Various authors have

analyzed the barriers towards IWRM and suggested that contrasting political conditions,

lack of cooperation, and lack of stakeholder willingness to participate as obstacles

towards the successful implementation of this particular management scheme (Grigg

2000, Sheng 2001, and Dourojeanni 2001).

Grigg (2000) suggests the main benefits of IWRM are the recognition of

interdependence and the need for balance between the social and the natural components.

This last idea is important, considering IWRM gives society responsibility as a

user/consumer and makes the crucial connection between the humans and the
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environment (GWP and TAC 2000; Alaerts 2003; Pretty and Shah 1993). Yet, scholars

suggest there is a disconnect between human beings and nature, this being the weakest

link in today's globalized society. Thus, bridging together this gap is the main driving

force within this management style.

A question that plagues the literature is who should lead and finance IWRM? This

concern arises due to the fact that: "Neither government nor the market can handle the

task alone, and the tug-of-war between state and private approaches to providing public

services is certain to continue [and] the large number of governmental units involved in

water, often in the same watersheds, leads to unclear intergovernmental responsibilities"

(Grigg 2000). Due to future complexities in water resources management (e.g. decrease

in fresh water supplies and increase in populations world-wide), innovative methods of

financing must be implemented when it comes to the management of water resource as

well as sustainability. Of course, economic responsibilities are important and should be

discussed in parallel to management roles. Studies and research in this subject have

shown that leadership and financial responsibilities are intertwined. It is thought that

IWRM should be a shared financial responsibility between respective governments,

managers, and stakeholders (Grigg 2000; GWP and TAC 2000).

In Latin America, attempts have been made to implement IWRM at the watershed

level. There have been some successful case studies documented in Brazil and

Colombia, but it is interesting to learn from the literature that each attempt is unique and

location specific (De Freitas 1999; De Paul 2001; Dourojeanni 2001). The dissemination

of watershed based management in Latin America was initiated after the success of the
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U.S. based Tennessee Valley Authority (TVA). Mexico, Colombia, Brazil, and Peru

were a few of the developing nations that adopted their techniques (Dourojeanni 2001).

The TVA and these developing nations mentioned modeled the popular "river basin

development" scheme. Water resource management in Latin American countries is

targeted specifically to economic and public development, similarly seen in the TVA. A

popular management scheme as suggested by Dourojeanni (2001) is: "Hydroelectric

projects, to be governed by strong systems of sectoral management. This is largely due

to the fact that it is a phase that normally benefits from substantial financial backing,

political support and interest on the part of the banking sector."

Public Participation and Water Resource Management

Scholars documented the idea of public participation as far back as the Greek Empire

(O'Keefe et al. 1994). Authors such as Oakley (1991) and Steifel and Wolfe (1994)

suggest the concept dates back to earlier times. Today, public participation is associated

with social action that occurs throughout the world. Notable countries that have

influenced this idea in particular are the U.S. and France. As a result, public participation

can be described as an opportunity for the local stakeholders to become engaged in a

range of issues affecting their community or way of life.

Public participation has recently become a prominent feature in the realm of water

resource management in different countries (Warner 2002; McGinnis et al. 1999). The

2000 World Water Forum popularized the notion that the public has a vital role in the

management of water resources. This rise in public participation has been attributed to

unsuccessful attempts to manage forests, coasts, and rangelands by worldwide
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governments and economic markets. The literature presented various definitions of

public participation specifically in water resource management issues. The general

definition is the involvement of those affected stakeholders by water resource issues and

policy decisions within a hydrologically defined space (Leach and Pelkey 2001).

Many scholars observed that in order to have an effective mechanism of development

and growth within a nation, it is extremely important to include the public in the different

decision making processes (Wade 1988; Pineda Pablos 1999; Olvera 1999; Pugh and

Sarmiento 2004). This thought is also important in the implementation of projects that in

the long run will be supported and managed by local entities. According to Pineda

Pablos (1999), there are at least three important points of public participation theory

which include beneficiary, participation, and empowerment.

Other theorists and field practitioners have observed that "grassroots" or "bottom-up"

participation arise during a threat to the balance of the status quo within IWRM

(Anderson White; Ford Runge 1995). It is observed that certain communities come

together when external forces threaten them. A rise of public organizations advocating

specific issues such as water quality have been observed by different scholars, especially

within the literature on marginal populations along the U.S.-Mexico border (Browning-

Aiken et al. 2003; Peria and Cordova 2001; Murrieta Saldivar 2001). This literature and

research are important in uncovering how and why public participation emerges and

prospers in marked instances. It is also important to note that this topic is deficient

within the literature concerning developing nations, specifically in Latin America. Thus,
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more case studies are needed to expand on public participation and water resources in

order to determine how it functions.

Multi-level or multi-stakeholder participation is described by a majority of the

authors as a necessary ingredient for the top-down management of water resources. This

is especially true within the literature dedicated to the theory of adaptive management

(Wiling and Maarleveld 1999; Warner et al. 2002; Ravnborg and del Pilar Guerrero

1999). According to Warner et al. (2002): "Multi-stakeholder platform[s] [are] where the

different actors that have a stake in the management of a common-pool resource come

together and discuss issues of mutual concern." Theoretically, it brings together multiple

points of view in order to ease the public perceived friction associated with top-down or

other traditional processes. Thus, the difficulty in balancing perspectives and power is a

barrier to overcome. Not to mention, reaching agreement or consensus across all the

sectors involved.

A majority of the authors such as Warner et al. (2002), Wester et al. (2003), and

Brown (2000), state that public participation leads to a sense of stakeholder ownership,

efficient management, increased capacity, and participation willingness. Pretty and Shah

(1993) and GWP and TAC (2000) believe it leads to an integrated perspective as well as

serving as a form of conflict resolution. Thus, the most reoccurring theme in the

literature is local ownership of the organizational process also seen as respect for local

knowledge (Ostrom 1990; White and Runge 1995). This concept is described by

Dourojenni (2001), as a sense of know-how, approval, and support by the public when it

comes to the implementation of watershed projects within a specific area.
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As indicated by the literature, public participation is important for future progress

within water resource management, but presently there are few examples (Cleaver 1999).

Yet, bias towards reporting long-term case successes over failures is very predominant

(Sheng 2001; Leach and Pelkey 2001). This emphasizes a reoccurring theme suggesting

that "public participation" is treated within the literature as a buzzword (Kenney 2000;

Cleaver 1999). Consequently, there is a fine line that is drawn between realistic attempts

and those that promote public participation superficially. Therefore, the public should

oversee projects, create action, and motivate other stakeholders in the process. There

participation from the onset of grants, projects, or programs is invaluable to the

remaining steps in the process.

In 1970s and 1980s public participation was discussed in the mainstream, especially

during centralist tendencies present in the Republic of Mexico. For example, in 1985

after a devastating earthquake in Mexico City, the public organized humanitarian aid due

to the lack of government involvement (Williams 2003). Also, the Mexican presidential

elections of 1988 contributed to the sense of collaboration between political and public

actors.

Public participation increased significantly in popularity in Mexico since the 1990s.

Efforts in the 1990s reflected the influence of Eastern Europe and South American. Also,

Mexico parallels the current public participation and democratic transition occurring

throughout many developing nations. In particular, it is characterized by: "The drastic

introduction of a neoliberal economic transformation project, which caused a profound

social drama, destroying old institutions, laws, and customs...in the process, the
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democratic aspirations of the political and social actors were strengthened, and at the

same time the role and vocation of new citizen organizations, bearers of discourse and the

identity of civil society" (Olvera 1999).

Today, public participation in Mexico is present in diverse forms (e.g. civil societies

and community associations). These organizations influence different levels of

government, not to mention local leaders. According to Aceves and Castarieda

Bustamante (2004), there are two forms of public participation and they are political

society (sociedad politica) and civil society (sociedad civil). Respectively they are made

up of public officials and other governmental representatives, while the latter group is

comprised only of society members. The proliferation of these organizations is

influenced primarily by a retreat of the state, public dissatisfaction, and economic support

(Olvera 1999; Aceves and Castafieda Bustamante 2004). The literature presents these

organizations as vehicles that convey the opinions of the participants in order to influence

public policy (Lal et al. 2001; Grigg 1999; Oakley 1991). Public demonstrations and

public mobilizations were commonly used in the literature as attention-getters.

The importance of public participation within water resource management in Mexico

was recognized legally in 1992. Prior to 1992, the state and municipal governments were

not involved in water management issues. Within this same year, Article 27 of the

Mexican National Water Law was revised. The revisions established the exchange and

the privatization of water rights (Pineda Pablos 2002). These shifts mirrored current

neoliberal actions that were observed throughout developing nations, especially in Latin
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American countries. It was also established within these new changes that water users

should be included in the design of local water resource management policies.

In 2002, Mexico's Senate approved the Transparency and Access to Information Law

(Ley de Transparencia y Acceso a la Informaci6n). It was designed to support public

participation and the right-to-know movement. It is apparent that the pressures to

implement the law came mostly from public action and pressure groups urging President

Fox to act on the year old proposal. Specifically, it was created to guarantee the public's

right to request and obtain information from executive, judicial, and congressional

branches of the government (Doyle 2002). Along with this, it is considered an important

break in the traditional paradigm that encompassed governmental corruption and closed

door decision-making. Also, the new law hopes to foster governmental openness towards

the public and promote democracy within the nation. For the most part this is considered

by policy researchers a new level of accountability by the Mexican government (Doyle

2002; Nauman 2004).

This new Transparency and Access to Information Law will in the long-term impact

information on water resources management (Browning-Aiken et al. 2003). Water users

as a result will be prepared to make more informed decisions on water resource issues.

As mentioned before, there have been some delays in the implementation of this law, but

once it is set into place it would make Mexico the first Latin American country that

requires the disclosure of industrial waste products (Nauman 2004). This is one of the

most important steps in beginning remediation of contaminated water bodies. Also, it has

been argued in the literature that in the past, there has been insufficient development in
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watershed management information in order to facilitate informed decision-making and

increase public participation (Carabias Lillo et al. 1999; Wilder and Romero Lankao

2004). With this issue in mind, the new Transparency and Access to Information Law

givens hope to the public, universities, researchers, and nongovernmental organizations

(NG0s). Since it is still in the initial stages of implementation, it is too early to

determine if previous confidential information will most likely become part of the public

domain.

Watershed Organizations in Developing Nations and Mexico

Watershed organizations have emerged as the dominant form of public participation

within IWRM. While surveying the literature, interchangeable terms referring to the

same general watershed organization concept 11 are: 1) partnerships, 2) committees, 3)

advisory groups, 4) task forces, 5) associations, 6) workgroups, 7) commissions, 8)

teams, or 9) boards (Leach and Pelkey 2001; Born and Genskow 1999; River Network

1996; Kenney et al. 2000). The emergence of these watershed organizations has been

traced to ancient civilizations throughout the world (Alaerts 2003). For example, in

Spain, hydrographie confederations were organized during medieval times in order to

oversee hydraulic works. Also, in pre-Colombian America, water resource management

activities were traced to humans and domestic practices. During the 1100s and 1200s the

term "water council" was documented in Holland. According to Alaerts (2003), common

" Watershed councils or partnerships are defined as: "Assemblies of stakeholders who periodically
convene to discuss or negotiate the management of streams, rivers, or watersheds" (Leach and Pelkey
2001).
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characteristics of these organizations encompassed supplying potable water to the public,

developing rules governing water allocation, and facilitating compromises between

stakeholders. Specifically, in the U.S. watershed organizations were documented as early

as the 1960s, but the peak of this movement was in the 1980s when environmentalism

was on the rise nation wide (Leach and Pelkey 2001; McGinnis and Woolley 2000).

According to the literature, in the late 20 th century there was an international attempt

to identify the barriers towards a safe and a reliable source of water (GWP and TAC

2000). At an international level, the 1977 U.N. Mar del Plata Conference established a

comprehensive management plan to better serve water resource management needs

world-wide using the IWRM perspective (Rast 2003). Prior to this landmark conference,

infrastructure works and scientifically-based planning were the predominant systems.

Internationally the 1990s marked a new shift in the perception of management that

adopted a more sustainable and integrated model (Dourojeanni 2001).

The literature presents watershed organizations as vehicles towards coordination at

the local level and involving the various stakeholders (Leach and Pelkey 2001; Brown

2000; CNA 2001; Carabias Lillo et al. 1999). Therefore, citizens interested in water

resource management must participate from the onset in the formation of these

organizations in order to increase success in the long-term (Mestre 2001; Moote and

McClaran 1997; CNA 2003). Diverse functions presented within the literature that are

assumed by watershed organizations include: 1) administration, 2) organization, 3)

consultation, 4) grant writing, 5) training, 6) monitoring, 7) conflict resolution, 8)

education, 9) representative, and 10) lobbying (White and Runge 1995; Dourojeanni
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various scholars emphasize that watershed organizations should also be cautious not to

extend into the roles that have been traditionally held by governmental entities (White

and Runge 1995; Alaerts 2003; CNA 2001).

While beginning the organizational process, as suggested by Dourojeanni and

Jouravlev (2003) it is important to:

"Identify the actors involved in the management process, analyze
the actors' criteria (i.e. policies, principles, etc.), identify any pro
-blems relating to these criteria, identify what the actors' objectives
are, define the spheres within which it is hoped to attain these object
-tives, identify constraints on the attainment of these objectives,
propose solutions for overcoming these constraints, decide on
the strategies to be applied in order to achieve solutions, design
programs and the projects for carrying out the selected strategies
and evaluate them, and execute ongoing programmes and projects."

These suggestions cover the gamut of questions that should be evaluated before

establishing objectives that should encompass local perspectives. Therefore, it is

important to ensure the participation of a diverse set of stakeholders, in order to establish

a more cohesive water resource management program.

In Mexico, water resource managing authorities and policies have established long-

term strategies such as watershed organizations (consejos de cuencas). Consequently,

watershed organizations are formal mechanisms whose power is mandated by Article 15

of the Mexican National Water Law and under the federal jurisdiction of CNA. The

literature suggests that the Rules of Organization and Function guide watershed

organization activities, while Article 13 of the Mexican National Water Law provides a

formal definition and description of their configurations (CNA 2003). Specifically, the

40
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functions of these organizations are presented as follows: 1) dissemination of policy

information, 2) arrangement of public forms, 3) promotion of integrated watershed

organizations, 4) abidance of water resource management policies, and 5) participation in

economic studies (CNA 2003; CNA 2001). They are also responsible for establishing the

financial contributions that are legally required by water users (CNA 2003; CNA 2001).

The primary objective of watershed organizations is to increase public participation

within IWRM via coordination, support, capacity building, and public consultation.

Additional functions are: 1) identify users of natural resources, 2) strike a balance

between supply and demand, 3) remediate contamination in watershed, 4) sustainability

of water resources, and 5) promote a new culture of water (Rodriguez 2001; CNA 2001;

CNA 2003).

Mexican watershed organizations propose a new decentralized administrative and

management framework in contrast to past tendencies towards centralization (CNA 2001;

CNA 2003; Mestre 2001). In theory, implementation of these organizations will facilitate

the participation of the public and make the government's role more efficient in the

management of water resources. Thus, watershed organizations are a form of

coordination and facilitation between CNA, water users, and federal, state, and municipal

governments. At the same time, the literature suggests that watershed organizations in

Mexico have not yet been adequately consolidated, thus the idea is mostly in theory

(Mestre 2001; Jarque 2001; CNA 2003).

As stated previously, stakeholder participation within watershed organizations is

established by CNA guidelines and the Mexican National Water Law. Participating
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stakeholders included are federal, state, and municipal governments, "accredited" water

users (e.g. ranchers, industries, and agriculture), and researchers and academics.

According to scholars specializing on the subject, current public participation in Mexican

watershed organizations is deficient because CNA gives the privilege of negotiating to

those formally invited and those legally given a voice in the process (Martinez and

Moreno 2004). The outcomes of negotiations by watershed organizations rarely

influence water resource polices or on-the-ground action. As a result of these issues,

experts on the subject suggest that a change must occur in the legal framework in order to

grant local entities and public representatives more direct involvement in the process

(Mestre 2001; Jarque 2001). Also, the literature suggests that the local public,

representative NG0s, and academic institutions should be considered as negotiation

participants in this process (Martinez and Moreno 2004).

The literature suggests that limits exist in the success of watershed organizations in

Mexico (CNA 2003; Mestre 2001). One such limit is described in the Mexican National

Water Law stating that watershed organizations do not have any legal authority (Mestre

2001; Martinez and Moreno 2004). In other words, watershed organizations do not

participate in real decision-making processes involving governmental authorities that can

produce policy changes. They do have the ability to make recommendations to CNA or

other governmental entities about local priorities, but the law does not guarantee or give

responsibility of follow-through. Similarly, regional and state water resource managing

offices (gerencias regionales or gerencias estatales) are not autonomous, but are still

dependent on the federal headquarters of CNA in Mexico City. In addition, watershed
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organizations are not technically, administratively, or financially independent. This is a

major weakness that is highly criticized by researchers and stakeholders (Martinez and

Moreno 2004). Another weakness of Mexican watershed organizations is they do not

have a collective or coordinated focus, which results in a faltering process or downplay of

certain issues otherwise important at the local level. Other issues that exist are the

amount and inclusion of civil society or public representatives.

There are other obstacles that have been highlighted in the literature that may impede

the establishment of watershed organizations in Mexico (Mestre 2001; Jarque 2001; CNA

2003). For example, at the governmental level there is still a strong sentiment towards

centralization that perpetuates a lack of transparency, corruption, and information. The

literature suggested that transparency will affect the government by creating more

internal debates between the old and the new paradigms concerning watershed

management. Also, watershed organizations are long-term instruments of change,

therefore continued financial support must be secured (Mestre 2001). Unfortunately, the

financial aspect is not clear and does have limitations on continuing financial support by

federal government.

A significant prerequisite that should be considered is an increase in the legitimacy

and support by the public of Mexican watershed organizations. Since the public is left

out from actively participating in the process, public participation should be strengthened

and secured within Mexican watershed organizations. Scholars suggest that organization

transparency and governmental support creates tangible results that further attract local
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participation. This increase in local participation should be coordinated with local water

resource management entities.

Recently, the Mexican National Water Law was modified to include a stronger

emphasis on the roles of watershed organizations. During 2001, the Mexican Senate

consulted federal and state public institutions, water users, and NGOs to begin the

process of modifying this law. The following issues influenced these new changes: 1)

decrease in availability of potable water, 2) increase in the demand for potable water, 3)

appearance of new socioeconomic changes, 4) rise in water related conflicts, 5) increase

in water resource contamination, 6) boost in the public's knowledge and participation, 7)

rise in water resource management complexity, and 8) demand by states and

municipalities to participate in the management of water resources (Bueno Soria 2004).

In summer 2004, these changes were announced with the suggestion that they would

benefit decentralization as well as a more collaborative process when it came to

stakeholder involvement in water resource management. According to Bueno Soria

(2004), these changes contemplated: 1) the improvement of water resources management,

2) provided tools for the resolution of the national water crisis, 3) advanced the

integration of water resource management via the watershed, 4) strengthened the three

different levels of governments, 5) increased the participation of the public, 6)

decentralization of water resource management, 7) development of a legal instrument

contributing to socioeconomic development, and 8) link water resource management with

the management of other natural resources.
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A possible flaw within the new Mexican National Water Law modifications is the

vague definition of the extent of participation by the public, NG0s, researchers, and

universities as voting members and negotiators in watershed organizations (Martinez and

Moreno 2004). Another issue is that the modifications do not overlap the objectives of

state water resource managing agencies (Wilder and Romero Lankao 2004). Even

though one of the main goals of watershed organizations is to bring together the three

different levels of government, practice has demonstrated otherwise.

More changes are needed within the Mexican National Water Law allowing for a

more ample representation of water stakeholders (Martinez and Moreno 2004; Wilder

and Romero Lankao 2004). Not only should this occur, but experts on the subject

suggest that watershed organizations should be a more transparent process encouraging

the participation of the affected public. According to CNA (2003), there are a total of 25

watershed organizations, six basin commissions, 13 basin committees, and 64 technical

groundwater committees.

Besides formal, governmentally based CNA watershed organizations, there are also

examples within the literature of grassroots based Mexican organizations (Carabias Lillo

et al. 1999; Murrieta Saldivar 2001). These organizations are created by the public to

confront or to challenge an ongoing water resource issue. Many times after identifying

an issue, the local citizens will then approach external NGOs or universities to become

involved in the process. These grassroots based watershed organizations are primarily

more democratic and are considered practical alternatives (Leach and Pelkey 2001;

Kenney 2000; Griffin 1999). Many times, they provide economic incentives to organize



and may support activities that stimulate the participation of various stakeholders.

Economic incentives can be positive but it may ultimately impact the genuine,

commitment of the public in a negative manner. Also, the literature suggests that these

watershed organizations can strengthen the links between participants and assist in the

dissemination of information.
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CASE STUDY: MEXICAN PORTION OF THE UPPER SAN PEDRO RIVER BASIN

The San Pedro River is a transnational basin, approximately 7,600 square kilometers

of southeastern Arizona and northeastern Sonora (Moote and Gutiérrez 2001). Interests

in the region are primarily focused on the conservation of the fragile riparian ecosystem

that reaches south of the international border and continues north to Benson, Arizona.

The riparian ecosystem is considered crucial to local biodiversity and is one of the prime

habitats for migratory species traveling through this ecotone.

Cananea and Naco, Sonora contain the vast majority of the population in the Mexican

portion of the basin. Cananea has the largest population with approximately 32,061

residents, most of them depending economically on regional commerce activities or the

mining operation that has been there for over 100 years (INEGI 2000). On the other

hand, Naco has a population of 5,370, but fluctuates depending on migration patterns

(INEGI 2000). Approximately nine communal ranching or agriculture settlements

(ejidos) are dispersed throughout the region.

Ecological and Hydrological Features

The Upper San Pedro River Basin is of primary ecological importance because it is

the habitat of one of the last stands of southwestern broadleaf riparian forest (CEC 1998).

At the same time, it is considered an important migratory species corridor between North

and South America (CEC 1998). When it comes to biodiversity, this area is considered

outstanding for both flora and fauna species. There are various amphibian, fish, plant,

mammal, reptile, and bird species that are found in the region and are considered

threatened, rare, or endangered.
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The Mexican portion of the Upper San Pedro River Basin is located in northeastern

Sonora and encompasses an area of 1,900 square kilometers (Figure 1). A total of four

major ecosystems have been identified within the region and consist of: 1) madrean

evergreen woodland, 2) madrean montane conifer forests, 3) plains grasslands, and 4)

semi-desert grasslands (CEC 1998). Like in many places around the world, this area is

experiencing a change in vegetation cover. Primarily, there has been an alteration in

native river vegetation and an increase in mesquite species throughout the entire region

(Kepner et al. 2004). As a result of this change, keystone grassland and stream bank

species are experiencing a sharp decline (Kepner et al. 2004; TNC 2000). The protection

of this basin area is urgent when considering it is situated in a semi-arid ecosystem with

limited water resources supporting the ecosystems mentioned.

Within the different habitats found in the Upper San Pedro, there are approximately

260 vertebrate species documented throughout the Mexican portion of the basin. More

specifically, there have been approximately 400 species of birds recorded in the U.S.

portion of the Upper San Pedro River Basin, while 198 specifically in the Mexican

portion (CEC 1998; Caicedo 2005). Species found in the region include: yellow-billed

cuckoo (Coccyzus americanus), Swainson's hawk (Buteo swainsoni), elegant trogon

(Trogon elegans), green kingfisher (Chloroceryle americana), Gila woodpecker

(Melanerpes uropygialis), painted redstart (Myioborus pictus), scaled quail (Callipepla

squamata), golden eagle (Aquila chrysaetos), Wilson's warbler (Wilsonia Canadensis),

thick-billed kingbird (Tyrannus crassirostris), Vermillion flycatcher (Pyrocephalus

rubinus), and Steller's jay (Cyanocitta stelleri). Other noteworthy species considered
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rare, threatened, or endangered are: jaguar (Panthera onca), beaver (Castor Canadensis),

black bear (Ursus americanus), mountain lion (Feus concolor), black-tailed prairie dog

(Cynomys ludovicianus), Huachuca water-umbel (Lilaeopsis schaffneriana), and

southwestern willow flycatcher (Empidonax trailii extitnus).

The headwaters of the Upper San Pedro River are located in Mexico and extend

between Sierra Los Ajos, Sierra Elenita, Sierra Mariquita, and Sierra San Jose. For the

most part, hydrologists and geohydrologist consider it to be an unconfined aquifer 12

(Arias 2000). Approximate watershed dimensions are 30.1 miles (48.5 kilometers) north

and south and 32.4 miles (52.2 kilometers) east and west, with a total of 62,377 square

kilometers (Arias 2000). This implies a long narrow watershed morphometry, which

typically contains a high bifurcation ratio I3 and a flat hydrograph 14 . The Mexican portion

of the Upper San Pedro River Basin is characterized annually by 891 cubic hectometers

of storage, 16 cubic hectometers of annual recharge, and 25.9 cubic hectometers of

pumping rate (Arias 2000). According to Browning-Aiken (2000), the total deficit in the

Mexican portion of the Upper San Pedro River Basin is 16,212 acre feet per year. It has

also been estimated that groundwater levels within this area fluctuate between 20 and 50

meters, with an average depth of 150 meters (Arias 2000).

The Upper San Pedro River begins its path flowing north from the vicinities of

Cananea Vieja, El Barrilito, and El Riecito (Maest et al. 2003). In turn, the river stretches

I2According to Brooks et al. (1997), "Aquifers that contain water that is in direct contact with the
atmosphere though porous material."
13 Quantitative ratio determined between the parts of systems that display branching. The ratio between the

branches that are derived from a larger branch or main stem is the bifurcation ratio (Dunne and Leopold

2002).
14 According to Dunne and Leopold (2002), "A graph of the rate of runoff (e.g. discharge) plotted against
time for a point on a channel or hillside."
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a total of 145 miles (240 kilometers) between its headwaters and its confluence with the

Gila River in Arizona. Aquifer recharge is from summer and winter precipitation, which

is typical of a semi-arid river. The precipitation cycle consists of summer monsoon

storms from July through September and winter storms from November through January

(TNC 2000; Kepner et al. 2004). Average rainfall is estimated between eight to 12

inches per year, but varies according the location in the basin (Kepner et al. 2004).

According to some recent climate studies, precipitation patterns are changing overall

in the region (TNC 2000). Due to variable precipitation patterns, the Upper San Pedro

River has experienced an erratic surface flow. River and stream flows are visible during

significant precipitation events that cause an increase in the piezometric level or surface

exposure of subsurface flows; therefore, the San Pedro River is regarded as ephemeral.

As a result, it is characterized as containing both low and high flow patterns depending

on the time of year. The months of April through June consist of the lowest flow seen

within a typical year (CEC 1998). Flood events occur periodically during strong

precipitation when soils become too saturated. It has also been established that these

high flows provide recharge water to the superficial alluvial aquifer. Surface waters that

are exposed tend to have high levels of evaporation.

The San Pedro aquifer is composed of Tertiary and Quanternary conglomerates that

are approximately 100 meters to 500 meters thick (Maest et al. 2003). This is thought to

contribute to low transmissivity rates. The characteristic pattern of the stream channels is

considered subdendritic with principal tributaries: Los Chontes, El Sauz, Las Minitas, El

Barrilito, Los Alisos, El Riecito, San Rafael, El Jaralito, Rio Claro, Santa Barbara, Los



51

Difuntos, El Berrendo, El Alamo, Villa Verde, El Chif6n, Cuitaca, Coc6spera, El

Alamillo, San Antonio, La Coja, and Las Nutrias (SEDESOL 1994).

Hydrologic regimes influence the diversity and health of the ecosystems found in the

Upper San Pedro River Basin. The basin is considered to be located on an ecotone

region, straddling the Chihuahuan and Sonoran Deserts. Also, plain-like grasslands are

found in this region due mainly to elevation and precipitation. It has been determined by

researchers and local stakeholders that the main threat to this watershed system is the

decrease in availability of water, not only for human consumption, but also for flora and

fauna (TNC 2000). With this significance in mind, it has been determined that base flow

rates within the Upper San Pedro River Basin have decreased since the 1980s by 0.60

meters per year (Maest et al. 2003).

Watershed Issues

The main threat to the integrity of the Upper San Pedro River ecosystem is

groundwater withdrawals exceeding natural recharge rates. This is chiefly attributed to

an increase in the populations of humans in the basin. This population explosion is much

more apparent in the U.S. portion, especially in Sierra Vista, Arizona (Davis 2004;

Hadley 1999; Moote and Gutiérrez 2001). Along with an increase in population, new

natural resource use patterns are deeply influenced by habits acquired in regions where

water was more abundant (e.g. high influx of populations from the Midwest and East

Coast of the U.S. and from the central and Southern regions of Mexico). Thus, new

cultures of water are being implemented in both sides of the border through respective
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university extension personnel and municipal governmental agencies. In the Mexican

portion, domestic use is also an issue especially when you compare the state of Sonora's

consumption averages to Cananea, which is 2 to 3 times higher (PAC and COAPAES

2002).

The major groundwater user in the Mexican portion of the basin is the mining

installation, Mexicana de Cananea, which is estimated as extracting between 10,133 acre

feet per year and 16,374 acre feet per year in the last decade (Arias 2000; SEDESOL

1994; Maest et al. 2003). It covers a total of 7,500 acres (3,050 hectares) of land and is

considered one of the largest mining operations in Mexico (Maest et al. 2003). The mine

is owned by Grupo Mexico S.A. de C.V., who is the owner of both the Industrial Mining

Group of Mexico (Grupo Industrial Minera México - GIMMEX), which is Mexico's

largest mining and metallurgical refining group along with the U.S. based mining

corporation American Smelting and Refining Company (ASARCO). Hence, Mexicana

de Cananea is considered to be a large-scale operation specializing in the extraction of

porphyry copper (Maest et al. 2003). Historically, silver was also extracted from mines

during the beginning of organized mining in the region. As indicated by Maest et al.

(2003), a total of approximately 2.0 million metric tones of copper have been mined in

the past 100 years.

Groundwater contamination is another issue that severely affects scarce fresh water

supplies in the region and may be linked to health issues within the communities. The

mining operation contributes to regional water contamination problems by producing

industrial waste, which infiltrates groundwater supplies via unlined tailing dams and
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channel systems (Maest et al. 2003). Along with this pollution source, sewage wastes

from residential and municipal centers contribute another type of basin contamination.

The City of Naco has a semi-functional wastewater treatment plant, which at times has

had uncontrolled discharges. More to the south, the City of Cananea does not have a

wastewater treatment plant, and as a result, raw sewage deviates occasionally to the San

Pedro River.

Climatic variation and its impacts are internationally and historically observable in

many semi-arid regions. It is considered that in the last ice age, the Upper San Pedro

River Basin was a savannah ecosystem with populations of large mammal (e.g.

mammoth) now extinct (Gaines 2004). Today, the climate is considerably drier. In

regards to current climatology, the literature is plagued with clashing theories of the

current trends (Gaines 2004; Kepner et al. 2004). What is apparent is that there is less

precipitation as that observed in past decades. This is especially true when considering

decreasing snow pack and snowmelt contributions to the regional aquifer (Kepner et al.

2004).

Thus, communities in the Mexican portion of the Upper San Pedro River Basin have

been impacted greatly by water scarcity. According to a survey conducted by a research

group at the University of Arizona, a total of 63 percent of 285 people interviewed stated

that there was a lack of water in their respective communities (Moote and Gutiérrez

2001). This lack was manifested through community dissatisfaction with local water

managing agencies, along with low willingness-to-pay for services by domestic users

(CNA 2003; PAC and COAPAES 2002).
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Social and Economic Issues

The social and economic history of the region has contributed to the molding of the

perspectives and attitudes of the public towards the environment and water resources.

This idea is not specific to the region, but influences people in other places of the world.

In this case, the Mexican portion of the Upper San Pedro River Basin is known for a

unique social history originating before the onset of the Mexican Revolution 15 . The

history of Cananea and adjacent regions mostly consist of movements ranging from labor

organizing to human rights (Browning-Aiken 2000). These movements have impacted

significantly American foreign investment and management of the mining operation

(Browning-Aiken 2000). Water resources have at the same time been affected by the

social history of the region. In addition, over 100 years of mining, deteriorating

infrastructure, and increasing environmental issues have given rise to diverse types of

local movements such as natural resource conservation. Today, the primary social

drivers within the Mexican portion of the Upper San Pedro River Basin are: 1) labor

conflicts, 2) strong nationalism, 3) continual privatization, 4) decreasing employment, 5)

environmental degradation, 6) increasing populations, and 7) diminishing economy.

Decreasing economic opportunities and increasing social issues are typical of

urbanized border areas such as Cananea and Naco. Several recent economic

opportunities in the region did not materialized, while assembly plants that occupied the

region have retreated. The mine can still be considered one of the main economic

15 This area was considered the "spark" or "cradle" of the development and organization of the Mexican
Revolution as well as other important social movements that responded to disproportionate conditions
(Browning-Aiken 2000).
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activities, with some figures suggesting that 43 percent of the population in Cananea is

directly or indirectly employed by this industry (Moote and Gutiérrez 2001; Browning-

Aiken 2000). On the other hand, the town of Naco benefits primarily from the remaining

assembly plant industry. Rural centers are experiencing a loss of the traditional

agriculture systems due to a decrease in water availability and a shift in land tenure

(Moote and Gutiérrez 2001). The militarization of the border as well as decreasing

economic opportunities have also contributed to an increase in black market activities

(e.g. illegal drugs, human, and sex industries) (Newman 1997; Falcon 2001; Orreniou

2001).

In the Mexican portion of the Upper San Pedro River Basin, several environmental

organizations were developed in the 1990s, with various levels of participation and

activities. Yet, the most of them shared a general objective of protecting local natural

areas from the effects of mining expansion and urbanization. These interest groups

included: 1) Cananea Civil #4, S.C., 2) Enlace Ecolégico, 3) Comité Municipal Forestal y

de Ecologia de Cananea, 4) Asociacién de Scouts de México, Grupo 1-17, 5) Los

Campitos, 6) Asociaci6n de Ecologia del CBTIS #106, 7) Comité Prodesarollo del

Turismo Rural, and 8) Frontera y Progreso, A. C. (Moreno 2002; Environmental

Education Exchange 2003). In addition in 1989, a feminine front (frente femenil) was

established. In 1998 was organized for the most part by miner's wives due to economic,

environmental, and water quantity (Browning-Aiken 2000).

In 2001 ARASA, was created via open meetings facilitated by the Udall Center for

Studies in Public Policy (U.S. academic think tank located approximately 150 miles from
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Cananea) and organizational workshops by Red Fronteriza de Salud y Ambiente, A.C.

(Mexican environmental NGO located approximately 181 miles from Cananea). The

general purpose of this organization was to address regional watershed issues within the

Mexican portion of the basin. ARASA's objectives were: "To carry out actions that

benefit the environment and at the same time improve the quality of life, through projects

and actions oriented towards the protection, preservation, education, and scientific

investigation of ecosystems and populations in the northeastern region of Sonora and

southern region of Arizona, comprising several mountain ranges (Sierras Elenita,

Mariquita, Huachuca, San Jose), natural protected area Los Ajos-Bavispe, and the San

Pedro, Sonora, Cocospera-Magdalena, and part of the Santa Cruz Rivers." Along with

this objective, members established an organizational philosophy that would guide their

work in the region. This philosophy consists of respect, tolerance, honesty, and

professionalism.

ARASA incorporated various stakeholders at the onset of the organization. Citizens

that made up this newly established organization were as diverse as the environmental

issues in the region. The official registry ARASA consisted of: 1) teachers, 2) doctors, 3)

engineers, 4) attorneys, 5) representatives of farming and ranching communities, 6) water

managing authorities, 7) academics, 8) environmentalist and conservationists, and 9)

other citizens from the Cananea and Naco region and a small number from the U.S. This

diversity in participants decreased due to inconsistent meeting procedures and a decline

in the distribution of invitations. It is also imperative to note that a controversy with the

implementation of a politically charged natural protected area (Proyecto Mavaw) further
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divided the participation within the organization. Prior to its implementation, the project

was plagued with suspicion that it would be used to secure the U.S. portion of the basin

with water. This suspicion was further boosted due to the significant contributions made

by U.S. investment sources.

These previous incidents mentioned, created a ranching and mining opposition

working to end the implementation of Proyecto Mavavi. ARASA was affected due to its

visible support and tie with this natural protected area. ARASA participated in

community forums and debates representing the pro-environmental perspective, further

connecting them to suspicion and controversy. Also, the watershed organization

encountered a media backlash that consisted in the publication of various articles

discussing the problems with the management plan for the area. These articles

specifically incorporated pro-private property rights as well as anti-U.S. imperialistic

sentiments.
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METHODOLOGY

Researchers such as Ostrom (1990), White and Runge (1995), Leach and Pelkey

(2001), and Wade (1988), have made substantial progress when it comes to identifying

conditions correlated with successful and not so successful collaborative actions.

Nevertheless, they mostly focus on developed nations leaving out examples that originate

in developing nations. It is apparent after examining the literature; this area primarily

needs to be strengthened in order to advance the knowledge available in this discipline.

Much of the advancement in the discipline is based on theoretical paradigms and

frequently has little real world experience guiding explanations of successes. Therefore,

when analyzing public participation in water resource management it is important to

study both practical and theoretical interactions in a parallel manner.

Thesis Objective I: Successful Developing Nation Watershed Organization Case Study
Model

The first phase of this research was to create a meta-analysis 16 database containing

case study variables of developing nation watershed organizations derived from academic

and peer reviewed journal articles. The majority of the case studies described a particular

case and identified important variables that influenced the emergence of the organization

within a certain point in time or over the lifespan of the organization. The text

developing nation watershed organization found within each individual case studies were

used to verify if the variables actually lead to a successful, failed, or undetermined

16 According to the Oxford Dictionary (1989) a meta-analysis is: "Prefixed to various classificatory words
to designate concern with the ulterior or underlying principles peculiar to that classification."
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process. These documents were found in both English and Spanish. They included the

following thirteen countries: 1) Philippines, 2) India, 3) Brazil, 4) Ecuador, 5) Mexico,

6) Panama, 7) Pakistan, 8) Guatemala, 9) Peru, 10) Venezuela, 11) Haiti, 12) Argentina,

and 13) Nepal. These specific countries are referred to collectively as developing nations

in this thesis.

The meta-analysis database also compiled other information that was not used to

build the actual statistical model but was used to guide the final product. This

information included: 1) participant name, 2) participant affiliation, 3) organization

purpose or philosophy, 4) watershed issues, and 5) year of establishment. Watershed

issues typically found throughout the cases examined were: 1) drought, 2) land and soil

degradation, 3) lack of water infrastructure, 4) deforestation, 5) development pressures,

6) point and non-point source pollution, 7) over-grazing, 8) erosion, 9) fragile and rare

ecosystems, and 10) unsustainable agriculture practices. The stakeholders identified

within the watershed organizations included: 1) NG0s, 2) youth clubs, 3) women's

organizations, 4) professional associations, 5) governmental entities (e.g. federal, state,

and municipal), 6) research institutions (e.g. think tanks and universities), 7) voluntary

organizations, 8) international associations, 9) indigenous groups, 10) local cooperatives,

and 11) grassroots endeavors. The formation of these specific developing nation

watershed organization case studies goes back to as early as 1988 and as late as 2000.

Therefore, there were a variety of experiences and maturity levels in the cases

considered.
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A total of 24 case studies were complied from the literature identified (Lapulapu et al.

1999; Lobo and Palghadmal 1999; Chatterji et al. 1999; Guijt and Sidersky 1999;

Fernandez 1999; Shah and Kaul Shah 1999; Devavaram et al. 1999; Ahmad and Ahmed

1999; de Freitas 1999; Tschinkel 2001; de Paul 2001; Cevallos 2001; Cruz 2001; Cruz

2001; Diaz 2001; Llanos and Navarro 2001; Range! 2001; Mestre 2001; White and

Runge 1995; Pugh and Sarmiento 2004; Massone et al. 1999; Carabias Lillo et al. 1999;

Shrestha 1998; Murrieta Saldivar 2001). From these developing nation watershed

organization case studies, a total of 206 variables were extracted by carefully analyzing

the wording and context. If a study reached a conclusion about a variable it was noted in

the meta-analysis database. The same was done for other developing nation watershed

organization case studies that shared this same variable or contained another variable that

may or may not have been shared.

The method in which the different developing nation watershed organization

variables were collected was using the exact language or phrasing provided by the author

in order not to misinterpret any of the original meaning. This was true for the meta-

analysis outcome categories (i.e. success, failure, and undetermined) only marking the

particular outcome if it was explicitly mentioned in the text. There were a total of seven

successes, four failures, and 10 undetermined cases that were identified at this point in

the project.

Within the second phase, it was apparent that in order for the statistical analysis to

capture the specific type of success of interest, it was important to condense the three

outcome categories to a set that only included successes and failures. Once again the



61

descriptive details of the different undetermined cases were reviewed and any alluding

context was used to conclude how they would be regrouped. Thus, such phrases as "very

positive results," "there is a great deal of evidence to show...opportunity," "was

fundamental," and "philosophy was used with a certain degree of success" were utilized

to establish successful cases, while "failed to focus," "not sufficiently fortified," and

"will be efficient...always and when active participation is accomplish" established failed

cases (Cruz 2001; Chatterji et al. 1999; Fernandez 1999; Shah and Kaul Shah 1999;

TschinIcel 2001; Llanos and Gil Navarro 2001; Massone et al. 1999). After condensing

the categories from three to two outcomes, a total of 17 successful and seven failed cases

remained within the meta-analysis.

The third phase required that the variables from the developing nation watershed

organization case studies be condensed into a more workable size as opposed to the

original 206 variables. This process included the elimination of variables that either did

not pertain to the watershed organization itself or those that only occurred once and could

not be placed into one of the general categories. Thus, a total of 168 variables remained.

The fourth and fifth phases further decreased the number of developing nation

watershed organization variables in order not to create a numerically unstable model

(Hosmer and Lemeshow 2000). This reduction was accomplished via two different

grouping phases, which resulted in a total of 23 and then finally a total of ten variables.

Both groupings were accomplished via a logical organizational method that used key

words or phrases as criteria to further organize the variables under the new general

categories. The ten developing nation watershed organization variables were as follows:
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1) stakeholder participation, 2) local and community based, 3) education and capacity

building, 4) replication and exchange of tangible results, 5) willingness to participate, 6)

funding and resources, 7) decision-making power, 8) collaborative and cooperative

process, 9) presence of administration and management, and 10) limited outside and

external support.

Developing Nation Watershed Organization Case Study Variable Definitions

The ten developing nation watershed organization variables reflect what

characteristics may influence successful implementation. Because of the amount of

information that was condensed into these general categories, the defining components

that create the whole model are important (McPherson 2004). These defining

components are referred to subvariables. This section presents the detailed definitions of

the ten variables that emerged from the developing nation watershed organizations case

studies. It is important to note that the subvariables constitute the general ten variables

categories. These subvariables have been extracted directly from the text of the case

studies. The variable is also paired with its respective code used within these statistical

analyses.

Stakeholder Participation (STAKEPAR)

This specific variable encompassed two subvariables. These subvariables were the

extent of representation and the idea of multi-stakeholders. Within the first subvariable,

mentioned, it was apparent the cases posed general topics that primarily encompassed
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gender related organizations, lack of support by authorities, restricted public

participation, and predetermined roles within the organization. The subvariable of multi-

stakeholders implied a critical mass, interinstitutional networking, stakeholder presence,

binationalism, and all-inclusiveness.

Local and Community Based (LOCCOM)

This variable was generally discussed as a foundation necessary for a successful

developing nation watershed organization. Subvariables included: 1) community

respectability, 2) outside entity visibility, 3) public knowledge, 4) regional context, 5)

local motivators, and 6) consideration of cultural priorities and knowledge. It was also

suggested that facilitators or outside entities should be knowledgeable about local area

dynamics. Particularly, this knowledge found within diverse cultural aspects. In

addition, the cases studies suggested that the public was a primary innovator and

incorporated locally based priorities within water resource management plans.

Education and Capacity Building (EDCAP)

This variable was seen many times throughout the various developing nation

watershed organization case studies examined. It was apparent that education programs

did not discrimination against age or race. The subcategories included are: 1) extension

programs, 2) building local capacity, 3) scaling-up processes, 4) non-formal education

classes, 5) information dissemination, 6) local training centers, and 7) workshops to

promote public awareness.
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Replication and Exchange of Tangible Results (REPEXCH)

This variable pertained mostly to the ability to influence other organizations in

adjacent basins. Therefore, the concept of local experience was emphasized to cultivate

replication and exchange between stakeholders. Subvariables found under this general

category included: 1) replication 17 , 2) site visits, 3) tangible results, and 4) practical

knowledge of benefits through participation. More specifically, the literature presented

locally based replication, direct contact (e.g. site visits), and hands-on exercises as

important subvariables.

Willingness to Participate (WILLPART)

The 24 case studies consulted did not mention nor discuss the topic of willingness to

participate extensively, especially considering the importance of this variable within

scholarly theories on public participation and developing nation watershed organizations.

The main subvariable was willingness to participation in the watershed organization.

There were also different levels of willingness to participate in the different watershed

organization case studies examined (e.g. moderate to high). Flexibility and genuine

interest of participants were other subvariables presented by the case studies.

17 According to the Oxford Dictionary (1989) replication is: "Repetition or the action of reproducing.
Within the thesis project context, replication is manifested via watershed organization projects, fundraising,
and progress.
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Funding and Resources (FUNDRES)

This variable was included within all the developing nation watershed organization

case studies examined. Also, it did not only represent monetary resources. Funding and

resources are presented in the case studies as essential components for the promotion for

any organization that works on natural resource issues and theoretical research. They

encompassed the following subvariables: 1) sharing of resources, 2) compensation to

participants, 3) financial incentives, and 4) investment by international, national, state,

and local entities.

Decision-Making Power (DECMAKE)

This variable was primarily presented in the case studies as either conflict resolution

or enforcement of sanctions (e.g. for non-compliance of water related policies). An

administrative structure that was adopted by the watershed organization case studies

analyzed was a consultative agency. Other subvariables presented were the capacity to

demand information and the ability to propose action. A majority of the watershed

organization cases did not possesses decision-making abilities or the capacity to question

or impact the political system.

Collaborative and Cooperative Process (COLCOOP)

Mainly, this category encompassed any agreements or alliances between stakeholders

actively participating in the watershed organization. Also, it was found that the presence

or absence of traditional forms of cooperative systems influenced this variable. Most of
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the time, this was tied to collaborative planning and the signing of accords that promoted

cooperation between multi-stakeholders.

Presence of Administration and Management (ADMINM_A)

This variable was primarily presented as internal management structures that

administer or plan watershed related activities for the watershed organization. Many of

the administrative and management arrangements incorporated a plan that guided

activities in the specific watershed. These structures extended into physical treatments,

social actions, and the strengthening of existing management systems. A large portion of

the watershed organization case studies, presented this theme within an adaptive

management 18 context. The cases consequently contained monitoring system to redesign

any flaws encountered along the process. Therefore, sustainability via adaptive

management was highly emphasized in this particular variable.

Limited Outside and External Support (LIMEXT)

Outside and external support encompassed: 1) decentralized entities, 2) various levels

of government, 3) international lending organizations, 4) NG0s, and 5) research or

academic institutions. Within the case studies examined, outside groups were presented

as the initiators and the facilitators of the organizational process. This was usually tied to

18 According to Lai et al. (2001) adaptive management is: "A problem-focused, action-oriented
participatory process aimed at producing use and management strategies that stakeholders agree with and
feel like they own."
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a phase-out plan that included the inevitable retreat of the outside organization from any

responsibilities or roles.

An extension component was at the same time present within most of the cases as a

method of preparing the community to administer their own activities in the watershed

organization. The outside support entity assumed the role of the catalyst within the early

stages of the organizational process. Lastly, it was observed that many of the strategies

incorporated a limited amount of external intervention in order to decrease the overall

dependency of local groups and individual participants.

Thesis Objective 1: Selection of Variables Contributing to the Success of the
Developing Nation Watershed Organization Case Studies

A quantitative analysis can help improve the current understanding of developing

nation watershed organization emergence, evolution, and success or failure. Particular

statistic calculations have been identified and applied in various disciplines such as

sociology, public health, and public policy theory (Leach and Pelkey 2001; Agthe and

Billings 1996; Celik and Hotchkiss 2000; Hu et al. 2001). It is apparent after examining

the literature on developing nation watershed organizations, that there are few examples

that utilize these types of comparative methods. As a result, it is important to the

objectives of this thesis that a successful model be formulated using variables extracted

from case studies.
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Consequently, the sixth phases consisted in the testing of a series of multiple or

multivariate logistic regressions 19 in order to identify the independent variables that are

associated with the success of watershed organizations in developing nations. This type

of statistical model (1) was chosen as opposed to a linear regression because the

dependent variable was binary or dichotomous 2° (Hosmer and Lemeshow 2000). In other

words, it could handle more than one independent variable while testing for significance.

Thus, a standard regression did not seem appropriate because it required a continuous

dependent variable. The software package used to prepare the diverse statistical

calculations and analysis was SPSS Version 7.0.

g(x) = Po + Pp(' + 132x2 +...+ PpXp
	 (1)

where,

p' (i.e. po, f31, , Pp) is the constant or beta weight and xi (i = 1, 2,...,n) is the
independent variable being tested.

First it required the calculation of a multiple logistic regression using all ten variables

extracted from the 24 developing nation watershed organization case studies, with the

dependent variable being success (2).

19Multivariate logistic regressions are used for: "Modeling the relationship between a categorical outcome
variable and a set of covariates" (Hosmer and Lemeshow 2000).
20 The statistical model considers either the success or the failure of the specific watershed organization
case study.
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g(x) Po + fli(STAKEPAR) + fh(LOCCOM) + I33(EDCAP) + 134(REPEXCH) + (2)

I35(WILLPART) + E36(FUNDRES) + 137(DECMAKE) + f38(COLCOOP) +

I39(ADMINMA) + pi o(LIMEXT).

After this was completed, the seventh phase required a correlation test between the

dependent variable and the ten independent variables previously identified (3). These

correlations would in turn suggest which independent variables might ultimately be able

to predict the dependent variable. The results obtained in turn lead to a new reduced

number of only four independent variables.

r = (Xi— x) (y — y)/(n — 1) sx sy 	(3)

where,

al= sum over all the n measurements of variable x, and Ey, = sum over all the n
measurements of variable y for a data set of n values with standard deviation of
sx for x and Sy for y.

The following eighth and ninth phases considered only the reduced number of

independent variables acquired from the preceding step. Each independent variable was

consequently placed into a simple multiple logistic regression2I in order to observe how

their individual statistical significances would respond. To better understand the

implications and support the previous results, a backwards stepwise logistic regression 22

was calculated with all four independent variables and success as the dependent variable.

21 A simple logistic regression refers to the analysis of the independent variables individually within the
model.
22 A backward stepwise logistic regression was selected because of its low risk of failing to find a
relationship when one exists (Menard 2002). Also, it avoids the exclusion of any variables involved in
suppressor effects.
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This process was selected because it tests whether interactions between the independent

variables identified are important within the particular model created. Specifically, it

refers to the action of including or removing variables from a model via the use of

statistical algorithms selected by the computer program (Hosmer and Lemeshow 2000).

This method is also considered by many researchers as an important "tool of exploratory

research" (Menard 2002).

Within the tenth phase, a purposeful selection method was incorporated within the

identification of the variables that influence successful watershed organizations in

developing nations. Because of the results obtained in the statistical analysis, there was a

possibility that the model overlooked variables that may actually make a difference in the

real world. As a result, other successful variables were considered within the final set.

This method would try to incorporate primarily real life events within the resulting

model. Inclusion of these other successful variables was guided primarily by their

occurrence and their theoretical importance according to the literature.

Thesis Objective 2: Comparison of the Mexican Portion of the Upper San Pedro River
Basin Case Study

An understanding of the theoretical foundations, the social context, and the "lessons

learned" from real world experiences influences advancement in the area of developing

nation watershed organizations. As a result of these ideas, it was important to include an

application of the model developed to a specific case study of interest. This in turn adds

another layer to the analysis that supports any findings or theories that emerge. In order
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to accomplish this particular goal, an array of quantitative methods was employed to

interpret how these variables may be applied to the case study of ARASA.

Quantitative methods used encompassed the categories of observational research and

ethnographic analysis. According to Sapsford and Jupp (1996), the advantages to these

types of methods include: 1) accuracy, 2) detail, and 3) flexibility. As stated before, this

research tool is usually referred to in the literature as ethnography23
. This falls under a

less structured process that emphasizes the necessity to explore the social underpinnings

of a community. Particular techniques used included participatory observation 24 ,

unassisted interpretation 25 , and secondary sources.

As mentioned earlier, the eleventh phase incorporated a survey of a case study from

the Mexican portion of the Upper San Pedro River Basin (ARASA). The ARASA survey

presented the perspectives of a small subset of active members of the watershed

organization. The original source of the data was a master's thesis published by Brott

(2002) at Lund University in Malmo, Sweden, but the source that will be acknowledged

is a republication by Brott and Browning-Aiken (2003). Individual, decoded responses to

the survey questions were provided directly by the author in order to create the

comparative organizational profile. Supplemental information used to complete and

clarify the definition of the variables as they apply to ARASA was extracted from the

23As suggested by Sapsford and Jupp (1996) ethnography: "Emphasiz[es] studying the perspective of social
actors — their ideas attitudes motives and intentions, and the way they interpret the social world — as well as
observation of behavior in the natural situations and in its cultural context."
24 Participatory observation is when: "The observer participates in some way with the group under study
and learns its culture, while at the same time observing the behavior of group members" (Sapsford and
Jupp 1996).
25 According to Leach and Pelkey (2001) unassisted interpretation is: "A catch-all category for studies
whereby the researchers simply reported their impressions about which factors are important to the success
or failure of the studied cases."
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Brott and Browing-Aiken (2003) survey and other ethnographic materials. Also, the

ethnographic materials were used to explain the specific events that may have contributed

to the disbanding of the organization.

The ARASA survey incorporated 13 active members and non-members. A total of 31

members appeared in the organization's official registry. The questions presented in the

informal survey were constructed in order to examine the organization's goals, obstacles,

successes, participation, legitimacy, and identity (Brott and Browning-Aiken 2003). The

survey was conducted from August through September of 2002, during a period of time

that was considered the group's peak of activities and funding sources.

Responses by ARASA survey participants were used to evaluate what developing

nation case study variables were present or absent. All responses given by participants

were taken into consideration to create the organization profile. If any discrepancies

were found between the answers given by survey participants, then the most frequent

answer was only applied. Information about the activities accomplished by the

organization was incorporated into the profile and primarily extracted from grant reports

and meeting minutes provided by the organization.

The ethnographic component of the thesis was composed of information gathered

through attendance of meetings, activities, and events in Cananea, Naco, and ejidos

between 2001 and 2004. Primarily, information was gathered in the town of Cananea.

Field notes were transcribed to document organizational developments. An ARASA

organizational timeline was created from the analysis of the materials mentioned.

As stated before, for the most part, ethnographic information was obtained by
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participant observation, unassisted interpretation, and secondary sources. Secondary

sources incorporated: 1) ARASA meeting minutes, 2) publications obtained in the field,

3) information on past watershed related activities, and 4) project progress reports

circulated at ARASA meetings. On the other hand, participant observation notes were

collected by the author and organized by month, day, and year. Unassisted interpretation

was utilized in the conclusion and discussion portion of the thesis.

Specific information obtained from the ethnographic materials included: 1)

meeting attendance, 2) funding information, 3) project implementation, 4) administrative

updates, 5) organization objectives, and 6) overall goals. This information was organized

in the same style as the participant observation notes using month, day, and year. The

ARASA organizational timeline was constructed from the compilation of these materials

mentioned. Also, unassisted interpretation of the timeline was used to clarify results

obtained from previous ethnographic methods discussed.



RESULTS

All variables were considered dichotomous and were treated as dummy variables,

using 1 to indicate that the developing nation watershed organization case study

demonstrated the variable or 0 to indicate that the developing nation watershed

organization case study did not demonstrate the variable (Table 1).
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TABLE 1. Ten Independent Variables Selected from the Developing Nation Watershed
Organization Case Studies
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2 I 1 1 0 0 1 0 1 1 1
3 1 1 1 0 1 1 0 0
4 0 0 1 1 0 0 0 0 1 0
5 1 1101 1 1 1 1 1
6 1 1 1 1 0 1 0 0 0 1
7 1 1 1 1 1 1 0 1 1 1
8 0 I 1 0 1 0 0 1 0
9 1 1 1 1 0 1 0 1 1 0
10 0 0 0 0 0 1 0 1 0 0
11 1 1 1 0 0 1 0 0 1 0
12 1 1 1 0 0 1 0 1 1 0
13 1 1 1 0 0 1 0 1 1 0
14 1 1 1 0 0 1 0 1 1 0
15 1 1 1 0 0 0 0 1 1 0
16 1 1 1 1 0 1 0 1 1 0
17 0 1 1 0 0 0 0 1 1 0
18 0 0 1 0 0 1 0 1 0 0
19 1 1 1 0 1 0 0 1 0 1
20 1 0 1 0 0 1 1 1 0 0
21 0 0 0 0 0 1 0 1 1 0
22 1 1 1 0 0 1 0 1 1 0
23 0 1 1 1 0 1 0 0 1 0
24 1 1 1 1 1 0 0 1 1 1

Note: 1 = the developing nation watershed organization case study demonstrated the
particular independent variable

0 = the developing nation watershed organization case study did not demonstrate
the particular independent variable
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Results of Thesis Objective 1: Successful Developing Nation Watershed Organization
Case Study Model

All ten independent variables were entered together into a multiple logistic regression

to determine their statistical relationship and significance as predictors of success of

watershed organizations in developing nations. None of the independent variables were

found to be significant predictors of successful developing nation watershed

organizations when all ten independent variables were present (Table 2). All of the

probabilities (p) were greater than .90 (p>.90) and thus did not even approach statistical

significance. In addition, the Wald statistic test was minimal, confirming the lack of

relationship among the independent variables of the watershed organizations while using

success as the dependent variable. However, additional analyses were conducted to

examine if any relationships existed.



TABLE 2. Multiple Logistic Regressions Applying the Ten Independent Variables of
the Selected Developing Nation Watershed Organization Case Studies

Variable R Standard Error Wald Test p

STAKEPAR 2.2171 387.2947 .0000 .9954

LOCCOM 19.2744 626.6527 .0009 .9755

EDCAP 1.8920 453.8878 .0000 .9967

REPEXCH -11.5894 154.5235 .0056 .9402

WILLPART .5623 259.6614 .0000 .9983

FUNDRES -1.7881 394.0463 .0000 .9964

DECMAKE -7.0770 1942.0268 .0000 .9971

COLCOOP -2.2171 387.2941 .0000 .9954

ADMINMA 1.0534 305.4007 .0000 .9972

LIMEXT 10.7406 187.9924 .0033 .9544

Constant -8.8422 733.6347 .0001 .9904

The Pearson Product Moment Correlation test was computed between each of the

independent variables and the dependent variable. This concluded that stakeholder

participation (STAKEPAR) (r = .597, p = .002), local and community based (LOCCOM)

(r = .799, p = .000), education and capacity building (EDCAP) (r = .470, p = .021), and

limited outside and external support (LIMEXT) (r = .412, p = .046) were correlated to the

success of the case studies at the .05 level. These positive correlations indicate that,

together, the presence of STAKEPAR, EDCAP, LOCCOM, and LIMEXT may

ultimately predict the success of the developing nation watershed organizations (Table 3).

The software program detected STAKEPAR and LOCCOM as having correlations
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significant at the .01 level (e.g. 2-tailed). On the other hand, the correlations of EDCAP

and LIMEXT were significant at the .05 level (e.g. 2-tailed).

TABLE 3. Pearson Product Moment Correlations Applying the Ten Independent Variables of the
Developing Nation Watershed Organization Case Studies and Success

Variable SUCCESS P
STAKEPAR .597 .002**
LOCCOM .799 .000**
EDCAP .470 .021*

REPEXCH -.071 .742
WILLPART .329 .116
FUNDRES -.103 .630
DECMAKE -.138 .520
COLCOOP .122 .569
ADMINMA .265 .211

LIMEXT .412 .046*
N ote: 	 p < .03 an	 = p <.

The four independent variables that were correlated to success (STAKEPAR,

LOCCOM, EDCAP, and LIMEXT) were entered into a simple logistic regression in

order to determine if independently they would predict the success of the case studies.

STAKEPAR was the only independent variable significantly related to the success of the

developing nation watershed organization cases (0 = 2.9312, Wald = 6.7831, and p =

.0092) (Table 4). The remaining three variables were not shown to be significant. These

results indicated that when entered into a simple logistic regression, stakeholder

participation (STAKEPAR) is an important variable in predicting the success of

developing nation watershed organizations.



TABLE 4. Simple Logistic Regressions Applying the Four Independent Variables of the
Developing Nation Watershed Organization Case Studies

Variable R Standard Error Wald Test 13
STAKEPAR 2.9312 1.1255 6.7831 .0092

Constant -.9163 .8367 1.1994 .2734

LOCCOM 12.3429 73.4634 .0282 .8666
Constant -10.2028 73.4596 .0193 .8895

EDCAP 9.4262 42.7343 .0487 .8254
Constant -8.2025 42.7313 .0368 .8478

LIMEXT 9.8462 62.0867 .0251 .8740
Constant .3567 .4928 .5238 .4692

A backward stepwise logistic regression was conducted with the four independent

variables that were correlated to success. Only STAKEPAR was observed as having

statistical significance with regards to the success of the case studies (Table 5). The

remaining three independent variables were not significant.

TABLE 5. Backward Stepwise (WALD) for a Multiple Logistic Regression Model Applying
Only STAKEPAR

Variable 13 Standard Error Wald Test P
STAKEPAR 2.9312 1.1255 6.7831 .0092

Constant -.9163 .8367 1.1994 .2734

The number of occurrences for each independent variable was totaled (Table 6). It

was observed that EDCAP, LOCCOM, COLCOOP, FUNDRES, and ADMINMA

contained the highest values. The values for the remaining independent variables were

substantially less.
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TABLE 6. Occurrences of the Ten Independent Variables of Developing Nation Watershed
Organization Case Studies
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Based on the previous findings mentioned and considering the literature consulted,

the other variables selected as important to the success of developing nation watershed

organizations were LOCCOM and EDCAP. Therefore, the most important variables that

may ultimately predict the success of developing nation watershed organizations are

stakeholder participation (STAKEPAR), local and community based (LOCCOM), and

education and capacity building (EDCAP). It is important to clarify that STAKEPAR is

the only variable that was selected as being statistically significant to the model created.

Results of Thesis Objective 2: Comparison of the Mexican Portion of the Upper San
Pedro River Basin Case Study

After an in-depth analysis of the ARASA survey results obtained by the Brott and

Browning-Aiken (2003) survey, it was established that the case study only contained

three of the ten independent variables. These variables were education and capacity

building (EDCAP), willingness to participate (WILLPART), and funding and resources

(FUNDRES) (Table 7). The remaining seven variables were either not mentioned or

were not explicitly found to characterize the organization. As a result of this process,
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education and capacity building (EDCAP) was the only dominant variable found within

the model created.

TABLE 7. Comparisons of the Developing Nation Watershed Organization Independent
Variables and the ARASA Case Study

Note: 1 = the
particular independent variable

0 = the developing nation watershed organization case study did not demonstrate
the particular independent variable

* = the dominant independent variable

Ethnographic materials were consulted to create the ARASA organizational timeline

(Box 1). A brief description of organization events is presented to give a general

overview. These materials contained the following trends: 1) an overall fluctuation in

participant attendance, 2) a marked decline in diversity of stakeholders, 3) an emphasis in

environmental education and capacity building, 4) presence of suspicion, and 5) decrease

in local public participation. Objectives not accomplished by ARASA included: 1)

cultural exchange for CBTIS # 106, 2) implementation of organizational rules, 3)

regional hydrological characterization, 4) implementation of forest fire initiatives, 5)

technical interpretation for the layperson, and 6) conservation management plans for

natural areas, particularly grasslands. Obstacles were also present in the organizational

process. ARASA organizational obstacles extracted from the ethnographic materials

included: 1) decrease in stakeholder participation, 2) involvement in political
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controversies, 3) lack of planning and administration, 4) loss of funding sources and

grants, 5) decrease in local participation, and 6) decrease in organizational focus.

BOX 1. ARASA Organizational Timeline

April 26, 2001
Project Circle: Opportunities for a Watershed Council on the Mexican portion of the San Pedro River (Encuentro Fronterizo)

June 15, 2001
Upper San Pedro River Basin Community Environmental Meeting

July 27, 2001
Upper San Pedro River Basin Public Organizational Meeting

August 17, 2001
Upper San Pedro River Basin Community Environmental Meeting

September 21, 2001
Watershed Organization Meeting

November 16, 2001
Watershed Organization Meeting (Rescheduled)

January 18, 2002
ARASA Meeting (Official registry of organization as a civil society)

February 1, 2002
ARASA Meeting
March 1, 2002

ARASA Meeting
April 27, 2002

ARASA Meeting
May 31, 2002

ARASA Meeting
July 5, 2002

ARASA Meeting
August 23, 2002
ARASA Meeting
August 24, 2002

ARASA/Red Fronteriza Environmental Education and Capacity Building Workshop
September 27, 2002

ARASA Elaboration of Biannual Environmental Education Program Meeting
October 25, 2002
ARASA Meeting

November 29, 2002
ARASA Meeting
January 10, 2003

ARASA/Udall Center Dialogue on Water and Climate Community Meeting
January 31, 2003
ARASA Meeting

February 28, 2003
ARASA Meeting
March 28, 2003
ARASA Meeting

July 11, 2003
ARASA Meeting
August 29, 2003
ARASA Meeting

After analyzing the ethnographic material, it was evident that the "expressions" or

"voices" of the people that discussed the issues mentioned in the previous paragraph is
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imperative to this thesis (Table 8). This specific ethnographic material is helpful in order

to better appreciate what was described by those interacting on the ground with ARASA.

Not only this, but it also give an idea of the specific language and context.

TABLE 8. Voices of ARASA Participants Describing Specific Organization Issues

Stakeholder/Local Participation "ARASA necesita mas miembros en general. Se necesita
mas difusi6n. Se debe invitar a toda la gente que pueda.
El grupo puede ganar de las habilidades variadas de todas
las personas interesadas." (Generally, ARASA needs
more members. More dissemination is needed. All the
people that can be invited should be invited. The group
can gain from the various skills of all those interested)

Objectives "Las metas son amplias, no hay recursos ni capacidad
para cumplir con todas. Eso aumenta la frustracian de los
participantes. Que mucha abarca, poco aprieta." (The
objectives are very broad; there are no resources to
complete all of them. This increases the frustration of the
participants. That who embraces a great deal, that who
little influences)

Funding and Grant Sources "Algo de autonomia financiera es critica para evitar la
burocracia y las agendas de otra gente." (Some financial
autonomy is critical to avoid bureaucracy and interests of
other people)

Controversy and Suspicion "Mucha gente de la comunidad piensa que la agenda de
ARASA es trabajar con el gobierno para encerrar sus
tierras en reservas federales." (Many people in the
community believe that the interest of ARASA is to work
with the government in order take over land in the federal
reserve)

Planning and Administration "Tienen que cumplir con los planes establecidos y las
reglas de administracian que se implementaron desde el
principio. Esas reglas no se llevan acabo en las reuniones
y afecta la participacian." (The established plans and the
administrative rules that were implemented in the
beginning should be honored. These rules are not
followed through at meetings and therefore affect
participation)

Education and Capacity Building "Nosotros somos demasiados viejos para cambiar. La
nueva generacién es donde se debe de trabajar para
impactar a largo plazo a través de la educacian" (We are
to old to change. We should work to educate the new
generation in order to make a long-term impact)
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CONCLUSION AND FUTURE RESEARCH

Watershed organizations have become important to the stewardship and the

conservation of water resources worldwide. In developing nations, organizations are

more often paired with IWRM efforts. Watershed organizations present a change in how

the public will influence the management of water resources. This previous idea is

important because water resources will only become scarcer in the future if management

is not proactive, involving all of those stakeholders affected. Thus, there is a growing

tendency towards a new sense of public participation within many developing nations.

Watershed organizations in Mexico have surged in grassroots and governmentally

based forms. CNA has put more emphasize on these organizations in order to resolve

some of the current and future water resource issues (Bueno Soria 2004). Watershed

organizations have gradually evolved and become more visible via the new modifications

of the Mexican National Water Law and other public policies. As a result, there is an

apparent need in Mexico for more information and scrutiny of what functions

successfully in other economically parallel countries.

The thesis objectives were twofold: 1) the development of a successful watershed

organization model based upon an examination of case study variables from developing

nations and 2) the application of the developing nation watershed organization model to

the Mexican portion of the Upper San Pedro River Basin case study. These objectives

were fulfilled using statistical modeling and ethnographic analysis in order to improve

future efforts that may emerge in the region. Consequently, the thesis confirms the



necessity for a true local, public participation process when coordinating watershed

organizations.

Discussion of Results Thesis Objective 1: Successful Developing Nation Watershed
Organization Case Study Model

The relationships among the independent variables were high (multicolinearity 26) and

the sample size of the case studies (24) was low. These factors made it difficult to

discern statistical significance and it limited the possible independent variables to only a

few that could describe the whole model. Statistical analyses suggest that stakeholder

participation (STAKEPAR) was the most salient independent variable of all.

Statistical significance was not the only factor that influenced the final selection of

variables; variable occurrence and scholarly theories were also considered. When taking

into consideration these ideas, it is evident that the other variables that may influence

successful developing nation watershed organizations were local and community based

(LOCCOM) and education and capacity building (EDCAP). Statistically, these variables

happen to also be supported by the Pearson Product Moment Coefficient Correlation test.

Thus, these variables may ultimately make a difference in the real world when

considering developing nation watershed organizations.

Consequently, the final set of variables contained stakeholder participation

(STAKEPAR), local and community based (LOCCOM), and education and capacity

building (EDCAP). Within this specific model, these variables were related to the

26 Multicolinearity is the occurrence of many highly correlated variables. (McPherson 2004; Hosmer and
Lemeshow 2000).
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success of developing nation watershed organizations. Therefore, they demonstrate that

the greater the stakeholder participation, the local and community based, the education

and capacity building, the greater the success of these watershed organizations.

The literature consulted presents the independent variable, stakeholder participation,

coupled with initiatives that are both local and community based and that have education

and capacity building. It is though that this coupling of variables is to prepare and

support participants in the process of organization. Thus, these results are a logical

progression towards the support of public participation in water resource management.

The ten original independent variables (STAKEPAR, LOCCOM, EDCAP,

REPEXCH, WILLPART, FUNDRES, DECMAKE, COLCOOP, ADMINMA, and

LIMEXT) were mentioned in one way or another as important to the success of the

developing nation watershed organizations (Lapulapu et al. 1999, Lobo and Palghadmal

1999, Chatterji et al. 1999, Guijt and Sidersky 1999, Fernandez 1999, Shah and Kaul

Shah 1999, Devavaram et al. 1999, Ahmad and Ahmed 1999, de Freitas 1999, Tschinkel

2001, de Paul 2001, Cevallos 2001, Cruz 2001, Cruz 2001, Diaz 2001, Llanos and

Navarro 2001, Rangel 2001, Mestre 2001, Anbderson White and Ford Runge 1995, Pugh

and Sarmiento 2004, Massone et al. 1999, Carabias Lillo et al 1999, Shrestha 1998, and

Murrieta Saldivar 2001). This implies the importance of considering other variables that

might not have been mentioned in this thesis. In the different watershed organization

cases examined, there were specific variables unique to the region and other general

variables that were shared by others cases.
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Discussion of Results Thesis Objective 2: Comparison of the Mexican Portion of the
Upper San Pedro River Basin Case Study

The Upper San Pedro River Basin encompasses the primary characteristics that have

transformed the U.S.-Mexico border region into a mosaic of complex social and

environmental issues. Specifically, there has been a historical mobilization of the public

within the Mexican portion of the Upper San Pedro Basin especially within social,

economic, and environmental concerns. Also, this region functions under a developing

nation economy and competes in many ways with the most powerful nation in the world.

Lastly, limited funding for the investment of water resource management creates a

complex backdrop for the development of watershed organizations.

The original organizing members of ARASA explored the possibility of the

emergence of this organization at different forums (e.g. conferences, meetings, and

workshops) and utilized the assistance of diverse outside organizations. The assistance

mentioned was primarily monetary, organizational, and/or capacity building. As

mentioned previously, the outside organizations described strictly in the ethnographic

material included: 1) Border Ecology Project, 2) Enlace Ecolégico, 3) Friends of the San

Pedro, 4) Red Fronteriza de Salud y Ambiente, 5) Udall Center for Studies in Public

Policy, 6) Fundaci6n Mascarerias, 7) Fondo Mexicano de la Conservacién, and 8) CBTIS

#106. After a vast majority of information exchange and networking with NG0s,

academic institutions, government officials, and community members, they began the

first steps in the organizational process.

When solely examining and comparing the resulting successful developing nation

watershed organization variables to ARASA, it is discernible that it only contained
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education and capacity building (EDCAP). The statistical analysis argued that in

combination stakeholder participation (STAKEPAR), local and community based

(LOCCOM), and education and capacity building (EDCAP) were the variables associated

with the success of developing nation watershed organizations. Also, public participation

or stakeholder participation is presented in the literature as vital to any such successful

processes of organization, especially when trying to increase transparency and

legitimacy. This transparency and legitimacy creates opportunities for collaboration and

networks within the local community. These links are needed in order to make the

process more likely to succeed. It is also important to clarify at this point that ARASA

did have stakeholder participation at the beginning but it was not sustained throughout

the entire process.

Public participation in developing nation watershed organizations is defined and

viewed differently than in most developed nation examples to obtain feedback of their

successes. This is a significant issue when considering that the developing nation

watershed organizations utilize developed nations. This in turn does not give a complete

picture of the organizational progress.

It has also been observed that stakeholder participation has been used in practice and

theory in an artificial manner by researchers and governments due to its rising popularity

(Price 1994; Leach and Pelkey 2001; Kenney 2000). As a result, shadow partnerships are

popular organizations that are used to pursue funding or to publish academic literature

(Leach and Pelkey 2001). This idea has been rapidly growing in developing nations due

to the pressures faced by researchers and administrators to implement these ideas. This
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could be another explanation of the organizational collapse since outside entities were

very much involved in the process.

The literature makes reference to stakeholder participation, education and capacity

building, and local and community based as essential traits that promote the legitimacy

needed by successful public participation-based organizations (Warner 2002; Leach and

Pelkey 2001; Olvera 1999; l'irez 1998; Mitchell et al. 1997). Legitimacy is gained by the

promotion of a transparent, all-inclusive public participation watershed process (Mitchell

et al. 1997). In addition, the importance of a local perspective or a local component

within watershed organizations further emphasizes legitimacy of the process. More

power is obtained by the diverse stakeholders via education, capacity building, and other

forms of local empowerment. The concept of power is very complex; therefore due to

the scope of this thesis, it is only described using the previous ideas mentioned.

There were some organizational objectives mentioned in the ethnographic materials

complied that did not materialize or were not carried out. A possible explanation for not

completing these objectives is that the organization did not have a focus, therefore

created many opportunities for work without having the diversity of stakeholders needed

to follow through. Also, events such as 9/11 and ARASA's support of the Mavavi

Reserve could have contributed to the decrease in attendance as well as local

participation due to suspicion and controversy.

Today, ARASA has halted its organizational activities and its monthly meetings.

Considering the literature along with the ethnographic information obtained, there are a

variety of explanations that can justify why the watershed organization had such a short
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lifespan. First, this watershed organization example demonstrated the necessity of

coupling successful developing nation watershed organization variables with local

elements that favor public participation. Secondly, the legitimacy of ARASA seemed to

be compromised from its inception and therefore suffered a decrease in the variety of

participants involved. Thirdly, the lack of Mexican local public participation proved to

be catastrophic due to suspicion by the public suggesting ARASA was a watershed

organization that was created by the U.S. to serve its interests. Along with this last idea,

continued historical suspicion of the mining corporation in turn decreased the ability of

the organization to tackle issues in a cooperative manner with the diversity of

stakeholders needed. Lastly, outside intervention and assistance from entities seemed to

decrease success due to lack of phase-out plans and incorporation of local processes.

Also, historically outside intervention has lead to the division of the community. It is

important to emphasize once again the negative historical sentiment of U.S. imperialism

in the region. Some of the most significant labor and political movements have occurred

in this region, thus creating a vigorous sense of public involvement and action. These

events lead to a decrease in the legitimacy and the power of this specific watershed

organization.

From the literature and the results of the diverse analyses conducted, it is apparent

that the corner stone of a successful developing nation watershed organization is

stakeholder participation or public participation. This important variable is facilitated

supported via the variables local and community based and education and capacity

building. Of course, it should be considered that any successful variables will vary
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depending on the historical and cultural context of the region. In the case of ARASA, it

lacked the successful variables from the model and contained other variables that were

not considered successful.

Thesis Limitations

Limitations within the thesis analysis include the number of developing nation case

studies and the Brott and Browning-Aiken survey. Considering the number of

developing nation watershed organization case studies, a considerable amount is

necessary in order to develop a more statistically robust model. This is especially true

when trying to incorporate more variables that will further help explain success. Thus,

the number of case studies included in the model impact the interpretation and further

emphasizes the importance of not disregarding statistically unfavorable variables. Also,

it is important to mention the presence of multicolinearity as another limitation.

The limitations of the Brott and Browning-Aiken (2003) survey used to construct the

ARASA organization profile, contribute to the possible errors within the interpretation of

the results. First, the ARASA survey was conducted during a particular point in time.

Therefore, a specific perspective was represented and not so much a long-term collective

analysis of the watershed organization. Secondly, the survey considered a total of 13

members of the 31 members present within the official registry. This previous number

does not include the various other members that participated and who were not officially

inducted into the organization.
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Future Research

Future research on the subject of developing nation watershed organizations should

examine historical and cultural details that very much influence public participation. In

addition, ARASA did not operate long enough in order to determine organizational

evolutionary patterns. Finally, a more robust statistical analysis should be considered in

order to incorporate more case studies to complement the growing literature. It should

also be considered the creation of an all Mexican watershed organization model.

Conclusion

To conclude, the literature supports the thesis finding that public or stakeholder

participation is needed for the implementation successful developing nation watershed

organizations. Within the case of ARASA, it seems that the main drivers of the process

should be the local stakeholder and not a selected or outside group. This is important

when considering the Mexican portion of the Upper San Pedro River Basin's unique

historical and cultural background. From this foundation, the local stakeholders can

become not only the steward of water resources, but also the steward of the watershed

organization. In the words of Paulo Freire (1998): "The leaders cannot treat the

oppressed as mere activist to be denied the opportunity of reflection and allowed merely

the illusion of acting, whereas in fact they would continue to be manipulated." Thus,

stakeholders should be aware of their roles as the leaders of their own transformation of

reality.
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