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ABSTRACT 

The renewable natural resources (RNR) of Senegal form 

the basis of socioeconomic development for the population of 

this Sahelian country of West Africa. However, because of 

the current maladapted policies and practices, these 

resources are in a crisis that has led to a major 

degradation of the socioeconomic and environmental 

conditions. To solve these socioeconomic and environmental 

problems, many solutions have been developed and 

implemented. However, because of their disregard for both 

socioeconomic and traditional cultural values, these 

attempted solutions have often contributed to the problems. 

To resolve this crisis, Senegal needs to adopt a new 

integrated management approach along with new integrated 

natural resources tenure and decentralization policies. 

Considering the country's limited economic means, the urgent 

need for policy change, and the necessary progressive 

implementation of a new policy, this new natural resources 

policy will need to be developed incrementally. It should 

take into account the existing policies and examine 

different alternatives from the current ecological, 

economic, and sociocultural situation. 
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1. INTRODUCTION 

Renewable natural resources (RNR) policies in Senegal 

are one of the most important areas of reform if Senegal is 

to attain both sustainable development and environmental 

protection because renewable natural resources determine the 

entire socioeconomic development of this Sahelian country of 

West Africa. Senegal's land, water, vegetation, and 

wildlife resources provide the main sources of food-

security, shelter, medicine, recreation, wealth, and 

sociocultural services for the entire population. Moreover, 

77 percent of the Senegalese labor force depends on these 

renewable natural resources as a source of labor (World 

Bank, 1996b:194). Despite the current drought and the 

importance of the informal sector (trade and services not 

going through the national accounting system), the primary 

sector (agriculture, forestry, livestock, and wildlife) has 

continued to provide up to 17 percent of the gross domestic 

product (GDP) (World Bank, 1996a:210). The lack of 

development in African countries has led to the continuing 

direct dependence upon the renewable natural resources by 

the vast majority of the population who remain subsistence 

producers (Wood, A. P.and Ryden, P., 1991:2). 

However, Senegal's current RNR are severely threatened 

by many critical physical and anthropic constraints. 
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The physical constraints, such as endemic drought, are much 

more difficult to control than the anthropic effects, such 

as desertification processes, management practices, 

legislation, and policies. 

Although different, these physical and anthropic 

constraints are nevertheless closely linked because of the 

consequences of development on ecological processes. Their 

combination has resulted in several major desertification 

problems. For instance, the RNR crisis has caused a less 

productive primary sector resulting in the overall 

degradation of the environment and living conditions for the 

people. The problems of low productivity and socioeconomic 

degradation have resulted in an intense competition for 

these RNR. This competition has led to a critical 

ecological imbalance. The tie between Senegal's ecological 

balance and socioeconomic development is so strong that the 

consequences of any ecological disturbance are directly 

perceived by the people in their daily basic needs for 

survival. There can be no socioeconomic development without 

conservation of the RNR, and there can be no conservation of 

these resources without the development of the primary 

sector. Use of the environment involves tradeoffs and 

increasing the life-sustaining or amenity-yielding services 

it provides. 
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To resolve the crisis may require reducing the use of the 

environment or cutting back on development and vice versa 

(Freeman, 1996:187). Despite the inherent contradictions, 

the spatial, ethical, and organizational overlap of 

conservation and development concerns inevitably meant that 

these two philosophies would be linked together (Salafski, 

1994:448). 

To solve these crucial anthropic effects, many policies 

and approaches were developed and implemented during the 

colonial and post colonial era. However, frequently, these 

anthropic solutions paradoxically contributed to amplify the 

problems. 

In particular, these policies and approaches 

contributed to a shift of the population's traditional 

conservation behavior from RNR conservation management 

towards an environment that they no longer consider as their 

own because of the restrictions on the property of these 

RNR. Therefore, traditional conservation practices are no 

longer employed. The main problem with these policies was 

their disregard for the traditional social and cultural 

values of common property. For instance, the attempted 

solutions to the land tenure system are different from the 

traditional management practices because of the legislated 

non-transferability of the land and, consequently, the long 

term insecurity in the use of the land. 
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In addition, many restrictions are applied in the use of the 

RNR that the farmers had managed themselves in a 

conservative way. The harmony between a human being and his 

environment that existed during the traditional common 

property era has been replaced by disharmony through 

accelerated competition for resources. As a result, there 

is an overuse stemming from the fact that, for the peasants, 

the property of the state is everybody's property which 

leads to the so called tragedy of the commons (Stevenson, 

1991:1). 

These unsuccessful solutions have created a severe and 

major ecological and economic crisis in Senegal. Since land 

supports all the other renewable natural resources, the 

crisis in land management has led to crucial ecological and 

socioeconomic crisis. For instance, this crisis in land 

management has led to a long term land use insecurity. As a 

result, farmers are not enthusiastic about making 

improvements and investments in the land. In addition, the 

vegetation cover is drastically decreasing because of 

deforestation to meet agricultural needs. This extension of 

cultivated areas reaches even into the marginal lands. 

Therefore, it contributes to drastically reducing rangelands 

and hence, concentrates the cattle. Consequently, 

overgrazing has become a common practice. 
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Another crisis is that recently abundant fuelwood has 

quickly become so rare that cow dung is used in some 

northern parts of Senegal as a substitute for wood. The 

removal of this valuable organic matter and the 

deforestation as well contributes to decreasing soil 

fertility and productivity. This situation leads to an 

extension of the cultivated area into the forests in order 

to satisfy the daily subsistence of the Senegalese rural 

population. The RNR conservation needs development that 

requires conservation. 

To resolve the crisis of these renewable natural 

resources, Senegal needs to adopt a new and integrated RNR 

management policy. To be most effective, this policy has to 

be tactically integrated, socially adapted, technically 

feasible, and politically acceptable and must provide 

economic incentives for the population and benefit the 

environment. 

This policy discussion, includes land, water, 

vegetation, and wildlife resources and will make use of 

relevant documents and technical notes from agencies and 

international organizations as well as information obtained 

in field discussions with peasants during my own 

professional experience in Senegal as a forester. 

The following discussion will be conducted in four 

sections. The first section will provide an overview of 
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Senegal's physical and socioeconomic situation. The second 

section will focus on the background of the current RNR 

crisis. To better understand this current situation, the 

second section will describe the traditional practices of 

natural resources management, the changes to these practices 

and consequences brought about by colonial policies and 

current national policies as well. Section three will 

describe the new integrated RNR management policy. This 

section will provide a description of this new approach 

along with the implementation process and agencies 

responsibilities in Senegal. Finally, an evaluation of this 

new RNR policy will be performed in the fourth section. 

This evaluation will provide the conditions necessary for 

this new alternative policy for a sustainable socioeconomic 

development for Senegal. 
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2. THE PHYSICAL AMD SOCIOECONOMIC CONTEXT 

Senegal is a Sahelian country in West Africa 

located between 12° to 17°30' North latitude and 11°30' to 

17°30' West longitude. This geographic location places 

Senegal (figure 1) in an arid zone and more particularly, 

in the Sahel region characterized by a short rain 

season and a 9 to 10 months long dry hot season. 

The country can be divided into six geographic and 

socioeconomic regions (figure 2). The gradient of vegetation 

follows the gradient of the rainfall. The northern part, 

such as the region of Saint Louis and Linguere in the 

sylvopastoral zone receives an average of 200mm of rainfall 

with a semi-desert vegetation of steppes. The peanut 

basin in the center west, such as Diourbel, receives less 

than 400mm of rainfall with a typical savanna as vegetation 

cover and the South with a subguinean climate receives more 

than 1000mm of rainfall at the Ziguinchor station. The 

region of Ziguinchor and the region of Tambacounda in the 

east concain most of the remaining forests. Along the 

northern coast, the Niayes are a set of interdune 

depressions boarded by maritime and continental dunes with a 

subguinean climate because of the high degree of humidity 

due to the closeness of the ocean. 



Figure 1: Senegal Location in the Sahel 
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The overall rainfall gradient (Figure 3 ) shows a humid 

south (Ziguinchor) and a dry north (Saint Louis). 

01960-69 

• 1970-79 

• 1980-89 Diourbei Sant-Louis 

Regions 

Source; Unpiiblished Data from the Senegal National Direction of Meteorology, 
June, 1994. 

Figure 3: Average Rainfall distribution per decade 
and trend by region, 1960-1990. 

The trend is in general a decrease in rainfall over the 

last three decades in all regions of the country. Actually, 

half of the country including both the Senegal river basin 

along with the sylvopastoral zone in the north and the 

northern part of the agricultural peanut basin in the 

central-west of Senegal receive less than the minimum 

required for rainfed agriculture (400mm). This situation 

led to a shift of the agricultural zone to the south and to 

the more humid east where most of the remaining Senegalese 

forests are located. 
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The population migration followed the isohyetal shift 

from the north to the south where more suitable agricultural 

conditions can be found. This recent migration is 

concentrating the population (figure 4) in the urban areas 

as well as in the more suitable agricultural watersheds. 
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Source: Unpublished Data from the Senegalese Land Management Service, 1984. 

Figure 4: Senegalese population migration in 1984 

As a result of rural migration, a severe 

desertification process is noticeable around the big cities 

because of the need for fuelwood, the only energy accessible 

for urban poor (Fall et al., 1988:7). 

The consequences of this migration are, in general, a 

negative balance for the population needs in comparison to 

the carrying capacity, more degradation of the environment, 

and more difficulties in the restoration efforts. 
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Moreover, the restoration process in these eastern and 

southern regions is of the most difficult because of the 

thin and fragile soils, dominated by laterization in the 

east and salt contamination in the south. In arid and semi-

arid lands, soil salinization and related processes are a 

serious problem threatening land productivity, especially in 

irrigated land with a poor drainage system (Lewis and Barry, 

1988:105). 

The total population in 1995, was 8,300,000 with an 

average annual growth 2.6% (World Bank, 1996a:333). The 

rural population was 57.7% of the total and females 

comprised 50.1% (Word Bank, 1996a:331), with an average 

fertility rate of 6.0 (World Bank, 1996a:334) . The 

population age structure (figure 5) is dominated by an 

increase of the class 0-14 years of age and a decrease of 

the active labor force class 15-64 from the 1980 level. 
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Source: (World Bank Annual Report, 1996a:331). 

Figure 5: Age structure of the Senegalese 
population 1980-1995. 

This loss of labor force class means a high dependency 

ratio, i.e., the number of people in the labor force versus 

the number in the non productive classes, especially for the 

rural populations in cash-crop oriented households. The 

overall gender structure (figure 6) shows a higher number of 

females but the proportions are approaching equality. 

Source: Data from World Bank Annual Report, 1996a:331. 

Figure 6: Evolution of the gender structure for 
the Senegalese population, 1980-1995. 
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A stabilization of the Senegalese population, along 

with the efforts in birth control and family planning 

education programs, can be expected. The social indicators 

(table 1) per gender including the adult literacy rate 

indicates in general a low adult literacy rate. 

Table 1: Social criteria per gender 

Social Attribute 1980 1994 Social Attribute 

Female Male Female Male 

Adults literacy rate (%) NA NA 23 43 

Labor force participation (%) 42 58 42 58 

Source: World Bank. 1996b: 194-200. 

In addition, the male literacy rate is almost twice the 

female literacy. Although higher in number, the percentage 

figure for the female labor force contribution is less than 

the males. Nevertheless, the female life expectancy is 

longer than the male life expectancy. 

The Senegalese population is divided into different 

ethnic groups but has never been divided into tribes with 

distinct social, political, and military structures. 

Therefore, it has been easier for the Senegalese to develop 

a nation wide policy and resource management program than 

for other countries with multiple tribes. 

The total area of Senegal is 19,672,000 ha with an 

average national density of 0.41 inhabitant per ha with an 
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average rural density of 0.21 per ha. The annual rate of 

the population growth from. 1988-1995 was 2.6% with a urban 

average population growth of 3.8% (World Bank, 1996a:333). 

With a total area of 12,380,000 ha, the national 

forests, inherited from the colonial period, represented 

63% of the country's total area (Senegal Forest Service, 

1993:42). However, the vegetation cover has been decreased 

to 55% (figure 7) of the country's total area. 

other lands Agriculture 
17% 12% 

Pasture 
16% 

Forests and 
w oodlands 

55% 

Source; Data from World Bank Annual Report, 1996:367. 

Figure 7; Land use in the rural areas, 1991-1993. 

The annual deforestation rate for the period 1981-1990 

is 50,000 hectares or 0.7% of the total forested land 

(World Bank, 1996b:206). The national forests have been 

reduced to represent only about half (figure 8) of the total 

vegetation cover. 
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Plantations 
1% 

Other w oodlands 
43% 

Natural forests 
56% 

Source: World Bank Annual Report, 1996a:367 

Figure 8: Proportions of the different wood land 
vegetation cover in 1990. 

This rate of vegetation cover loss is mainly due to the 

need for fuelwood, forage land, cultivable lands, and 

wildland fire consequences. However, wildland fire data 

(figure 9) show a decrease in the number of the wildland 

fire cases during this decade. 

r 

1  9 8 1  1  9 8 4  1 9 8 7  1 9 9 0  

Source; Unpublished data from the Senegalese Forest Service, 1993 

Figure 9: Number of wildland fire cases, 1981-1991. 
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This situation can be the result of either a higher 

awareness of the population or an overall reduction in the 

fuel buildup. 

The total annual wood production of the national 

forests is 8.6 million M^. An additional 1.8 million 

comes from annual dried wood which, if not collected as 

fuelwood, will be part of the fuel load that that can lead 

to hot fire (Senegal Forest Service, 1993:42). Because of 

the limited availability of roads and railroads across the 

country, only 3.130 million of wood products are 

accessible versus an overall fuelwood demand of 3.416 

million of (Senegal Forest Service, 1993:42). Therefore, 

the balance (figure 10) at the national level 

is already negative. 

1500000 

1000000 

500000 

-500000 
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Source; Unpublished data from the Senegalese Forest Service. 

Figure 10: Situation of the fuelwood balance in Senegal. 
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The balance is also negative in the agricultural and 

urban regions. It is important to note that the negative 

balance is only due to the fuelwood needs. It does not take 

into account the other pressures on the forests such as 

agricultural clear cuttings, overgrazing, and the effects of 

wildland fires. The need for fuelwood (1 per person per 

year) absorbs almost the entire annual average productivity 

of the forests which varies from 0.5-0.4 /ha/year in the 

North to 1.5-3 M^/ha/year in the South (Senegal Forest 

Service, 1993:42). 

The decrease in the vegetation cover has led to an 

overall decrease in the agricultural productivity. This 

productivity, as indicated by the loss of peanut production 

(figure 11), is even lower than it was on the eve of 

independence in 1960. 

1000 

I 800 

I I 600 
s. b 400 
1 200 

1960/61 1970/71 1980/81 1990/91 

Years 

Source; Unpublished Data from the Senegalese National Direction of 
Agriculture, May, 1994. 

Figure 11: Peanut cash monocropping productivity, 1960-
1990. 
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Despite so called agrarian reform along with improved 

mechanization, fertilizers, and pest control, the Senegalese 

main cash monocropping productivity is still lower than 

before the agrarian reform. It would be useful to analyze 

the labor productivity per unit of time for the same time 

series but the data do not exit. 

However, these threatened renewable natural resources 

support the entire socioeconomic development in Senegal. 

Despite the importance of the informal sector, the primary 

sector is still providing an important share of the GDP 

calculated by modern accounting systems (figure 12). 

Agriculure 
17% 

Industry 

20% 

Manufacture 
14% 

Source: World Bank Annual Report, 1996a:210. 

Figure 12: Senegalese GDP distribution per economic 
sector, 1994. 

The GDP per capita in US dollars was 600.00 in 1994 

(World Bank, 1996b:188). In addition, the same year, 42% of 
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the rural population was at the absolute poverty level 

(World Bank, 1996a:332) in an overall context of high 

dependency ratio. 

Improvement of this situation will require a change 

from cash cropping, restoration of the ecological process, 

and conservation. The problem is that conservation needs 

development and, vice versa, for development to be achieved, 

conservation is necessary. Therefore, Senegal needs to 

develop a new and culturally adapted renewable natural 

resources management policy in order to solve both the 

ecological and the economic crisis. 



3. THE BENEHABLE lO^TURAL RESOURCES CRISIS BACKGOUND 

The most important problem related to the current 

crisis in RNR management stems from the combination of both 

maladapted policy changes and management practices that have 

led to significant socioeconomic and ecological degradation. 

Most of the policy changes are maladapted to the Senegalese 

sociocultural values of common property. In addition, the 

management practices are inconsistent with the peasant 

rationality of subsistence and sustainable development. For 

instance, the traditional multiple use subsistence economy 

shifted to a monoculture cash crop economy although the 

peasant objective was not to make profits but to' satisfy 

their daily needs in a sustainable way. Because of its 

support of all the other renewable natural resources, one of 

the most significant policy changes, with a high magnitude 

of economic and ecological consequences, remains the change 

in the land resources tenure system. 

The sectarian-specific management, rules, and 

regulations will be an interesting analysis focus as 

background of the Senegalese crisis in RNR management. 
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3.1. The Senegalese Tenure Policy Changes and Their 
Environxsental and Socioeconomic Consequences 

The paradigm shifts that caused the Senegalese 

ecological and socioeconomic changes are due mainly to 

maladapted management practices resulting from inappropriate 

tenure policies through the so-called agrarian reforms. 

In Senegal, these agrarian reforms started first during 

the French colonial system with an attempt at introducing 

both private property rights according to European 

individualistic rational of economic development and the 

monoculture oriented single use cash crop management system. 

3.1.1. The traditional common property system in Senegal 

In the traditional Senegalese context, the land never 

belonged to an individual. It was the property of the 

entire family or the community including following 

generations. The title of chief of the land in a community 

traditionally is based on the first occupant principle that 

is determined by setting a fire to a wildland as a wise use 

commitment signed with the divinities (Bartholome, 1989:6). 

The chief of the land's property limit was determined by the 

extent of the natural fire spread. Therefore, in the 

Senegal customary system no one had the right to light a 

wildfire except the holders of the title of chief of the 

land. This title is passed by inheritance from father to 
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elder son, from generation to generation. The chief of the 

land can allocate a portion of his domain to new settlers. 

Those settlers' domains are delimited by all the area they 

can clear-cut with an ax in a period of an agricultural 

cycle. Because of this particular mode of delimitation of 

their domain, those settlers hold the title of ax right 

owners. Individual use rights to land are established by 

initial clearance and use of the land (King, 1974:29) Those 

ax right owners in turn could transfer their land to their 

heirs only and never by transaction. For both titles, 

another way of cultivated land transfer was land lending. 

Despite the inequality of the access to the land in the 

context of the Senegalese traditional social castes, this 

transferability permitted an overall social stability along 

with environmental protection by providing to everybody not 

only the right to the land but, even more, a piece of land 

on which to make a living. To an extent, all individual 

rights to use land are sanctioned and protected by the 

coimuunity (King, 1974:29). 

Overall, the cultivated land in the traditional 

Senegalese custom is a family common property. All the 

uncultivated land and its resources belong to the entire 

community. Traditional forests, water, and wildlife 

resources are, therefore, typical community common property 
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resources. In this context of land transferability, only 

among family members, the resulting group homogeneity leads 

not only to cooperation in following the rules, but also, 

reduces both the costs of enforcement of the rules and the 

exclusion of outsiders. A Nash equilibrium (NE) superior"' 

(figure 13) or Pareto optimum is reached by the fact that 

the peasants know each other, and therefore, have the 

assurance that no one will defect because of the social 

values of a commitment to the community and because of the 

same cultural beliefs and values. 

Payoffs of NE or Pareto Superior 
members A Equilibrium (PO >PD 

Payoff to defect (PD) 

O n NE inferior 

Nuinber of other agents 
choosing to cooperate 

Source; Runge, 1981:28, 

Figure 13: Nash Equilibrium Superior 

The problem of coordination is to achieve the Pareto 

superior equilibrium at point z. 

If enough villagers are assured that others will 

cooperate, then 2 will emerge as the equilibrium (Runge, 

' The Nash equilibrium superior is an equilibrium reached at point z where the payoSs for Cooperation (O are higher than tbe payofis at 
tbe Nash equilibrium inferior reached ai point n. At point z faieto optimum nuking every bo^ better off is obtained. 
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1981:28). The coalition must move beyond K to the switch of 

point X, otherwise, defection (D) will dominate and lead to 

the Pareto-inferior equilibriiam at point 0 where every body 

will defect. 

The dominant free rider behavior strategy is absent 

because the economic benefits from this strategy are not 

worth the social cost of marginalization. It would be very 

shameful for the entire family in case of a defection. In 

addition, a strong solidarity exists among group members for 

facing both risks and uncertainty within the subsistence 

economy related to daily survival. The system, therefore, 

provides strong incentives for cooperation with high payoffs 

in both collective and individual well-being and 

environmental health as well. 

In this kinship economic subsistence system, 

accxamulation of profits is not perceived as the goal of 

production^. The emphasis is on the satisfaction of the 

daily basic needs in a harmony with society, without which, 

a concept of an individual has no significant meaning in the 

traditional African customs. This system provides high 

payoffs to the group members while contributing to the 

forests' sustainability. Every person is satisfying their 

^ Chayanov; The peasant economic rational is different to both the capitalism system aiming at making profits and to 
the communist system. The peasant calculation is upon the satisfaction of the basic daily needs in a context of labor 
productivity efficiency because it is based primarily on the family dependency ratio. 
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basic needs without compromising others in doing so. 

Although the traditional tenure system carried inequity in 

land allocation, it allowed every group member to have a 

piece of land on which to make a living (Bartholomew 

1989:7). The eldest members of a community with property 

rights have larger fields than the younger members, such as 

their own children (Park, 1993:249). The traditional 

inequity serves largely to favor the elders who have wisdom 

and know-how. Therefore, the elders are given more 

responsibilities in natural resources management because of 

their knowledge and wisdom, and because of the social and 

economic stability they provide to the society from their 

overall privileges, and wealth they share with the entire 

community. When the elders die the new elders, not the 

former elder's children, take over the larger fields by 

right of seniority, and so it goes generation after 

generation (Park, 1993:249). In addition, this system 

provided flexibility and adaptive potentials in dealing with 

uncertainty because of the overall interdependency and 

solidarity. This traditional system changed with the coming 

of colonialism where peasants were led to devote all their 

energy to the earning of fetichized cash income (Bagachi, 

1982:117). This is mainly because of the economic driven 
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search for cash profits needed for taxes and production of 

modern commodities. 

3.1.2. From Traditional Common Property to Colonial 
Private Property 

The most significant change in the traditional tenure 

system during the colonial era was, at first, an attempt at 

privatization of the family cultivated common property lands 

without, however, giving to the families the property of the 

trees they collectively domesticated in those fields. This 

situation created a duality between the trees and the land 

tenure system. In addition, the community common property 

forests were declared unknown and judged to have been 

"underdeveloped" and "wasted". Therefore, the colonial 

system confiscated these common property forests and 

registered them as the property of the colonial State in 

1904 (Bartholome, 1989:7). The community assertion of 

customary collective usufructory rights became "theft" and 

"robbery" and the peasants became the dangerous people from 

whom property had to be protected (Shiva, 1992:90). This 

not only confiscated the community rights to the forests 

but, also, deprived the population of the long term fallow 

(Bartholome, 1989:6). In this way, the land not cultivated 

became part of the national forests ruled by the colonialist 

who saw common property as nobody's property. Consequently, 

the landlords took back the lands they lent to the peasants 
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in order to secure, what became from this era, their private 

property. 

The majority of the people who had been dispossessed 

during colonial times became poor peasants or rural wage 

workers (Bagachi, 1982:157). The landlords started 

retaining all their land and hiring labor while the lower 

social caste peasant classes were renting land for their 

family survival. The traditional solidarity between the 

peasants of the same community started to tear apart with a 

development of individualism. The land tenure systems are 

complex and affect the fundamental fibers of the social 

fabric (Falloux and Lee, 1993:105). This new reallocation 

of the resource property rights also led to environmental 

problems. Achievement of higher incomes by the rich can 

increase environmentally destructive behavior by the poor 

(Ascher and Healy, 1990:2). Therefore, natural resource 

policy making for developing countries, where wealth depends 

on the renewable resources, is foremost a question of ethics 

and fairness. An identification of the winners and the 

losers for a Pareto optimum or Pareto improvement is 

necessary. Since domesticated field trees no longer belong 

to the peasants, these trees were neglected or cut down. 

The traditional interdependency of the community started to 

tear apart because of an increasing gap between poor non 
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land owners and rich land owners gathering both rent and 

profits. 
The system contributed to make some peasants worse off 

without any compensation from the gainers. The Pareto 

optimum within the traditional era cannot even be 

transformed to a Pareto improvement where the compensation 

of the gainers by the losers is expected. Those peasants 

who could not rent fertile lands had only the alternative to 

take the risk to clear cut the colonial forests because they 

needed either to cultivate in order to survive or because 

they needed more fertile land to cultivate for improving 

their land/labor ratio. The decentralization of the 

management authority among individuals, government, and 

community institutions is critical to resource allocation 

(Ascher and Healy, 1990:3). It is in this context of social 

inequity in the access to the land, unequal opportunity for 

development, low agricultural productivity, poverty, and 

intense deforestation, that the national land law was 

adopted, (Senegalese National Direction of Land Management, 

1985:4) . 
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3.1.3. From the National Domain to the Open Access 

The Senegalese national land law was adopted in June 

1964, four years after Senegal's independence. It is mostly 

known as the national domain because all the lands were 

declared property of the State (Senegalese National 

Direction of Land Management, 1985:4). The primary 

objectives of this land law were to give equal opportunity 

of access to the land and to promote socioeconomic 

development. In substance, this law aimed at community 

based land management by the creation of decentralized rural 

communities as in the traditional common property era 

(Direction Nationale de 1'Amenagement du Territoire, 

1985:4). To avoid the traditional land ruling system, the 

landlords, who used to be the chief of the village in charge 

of ruling the land, were replaced by elected rural councils 

led by an elected president. In addition, hence forth, the 

land "belongs" to the person who farms it. If a peasant is 

farming a piece of land, this land can be considered as his 

or her property. However, no transfer of the land is 

permitted, not even among family members as in the 

Senegalese traditional tenure system. 

According to the land law, as soon as a farmer ceases 

to farm his or her land for at least five years, this land 

can be taken back by the rural community and be reallocated 
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to other peasants (Repubiique du Senegal, 1964 and 

Republique du Senegal, 1972). The land law obviously, 

intentionally or not, is against the traditional fallow that 

could last much longer than five years for better natural 

soil fertility restoration. In many cases, the borrowers of 

land claimed ownership rights on the basis of this national 

land law, which states that "the land belongs to the persons 

who farm them" (Niasse, 1993:8). Consequently, the land 

owners started to retain or to limit the time for which they 

used to lend their land to non-land owners to less than five 

years. 

In addition, the surplus of land is poorly farmed by 

the land owners because their primary purpose is to secure 

property rights of these lands by their permanent occupation 

no matter what the productivity or the level of harvest; 

even if it was not worth the labor. The main objective of 

this farming is not the food output, but to secure control 

of the land by a constant presence. This land management 

process resulting from the land law constraints is neither 

for the wealth of the peasants nor it is for the health of 

the environment. 

According to the land law, the rural council has the 

ability to allocate a piece of land for agriculture and to 

take it back as well. The capacity to invest and improve 
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the land is the most important criteria to acquire a piece 

of land. This criteria is based on the labor force, the 

technology, and the equipment to be used. Considering that 

the law was aimed at creating more equal opportunities for 

access to the land, this discriminatory incongruity among 

rich and poor is in direct contradiction with the spirit of 

the law. 

This results in cash crop cultivation at the expense of 

the traditional food cropping that does not require, 

necessarily, those investments. In addition, no 

transferability of the land is allowed, not even among 

family members. Moreover, the decision of the rural council 

is limited only to the land allocated for agriculture. The 

forests, as in the colonial system are still under the 

exclusive control and monopoly of the State through the 

National Forest Service. The strategy of the landlords was 

to use their social influence to get elected as council 

members or as president of the rural council. Therefore, 

the landlords keep ruling the lands, but now, the land does 

not belong to them anymore, nor does it belong to the 

community. It belongs to the remote State that above all, 

does not have the necessary means of enforcement of the 

rules. 
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3.1.4. Forests and Trees Tenure in the National Land Law 

The dependence of trees on the land tenure system at 

the rural community level is one of the most important 

causes of deforestation and it shifted the national domain 

to open access. Since the rural councils do not have 

decision power over the exploitation of the forests 

(Republique du Senegal, 1972), their strategy has been to 

allocate forested land to individuals for cultivation. This 

acquirer, therefore, has thereafter, the right to clear-cut 

the land according to the land law. The forest products 

from the clear cutting are then used as fuelwood or 

charcoal, or sold in the black market by the land permittee 

who has the right to the forest products from the clearing 

of the fields. 

In this way, vast areas are still clear cut by the 

peasants with the complicity of the rural councils, which 

are, as local short-term elected bodies, more willing to 

protect the peasants' profits than the long-term interests 

of the State. Moreover, according to the forest law, a 

stranger to the community could get a permit from the Forest 

Service and, thereafter, clear cut what the peasants still 

consider as their common inheritance. This situation stems 

from the lack of incentives in managing the natural 

resources at the community level. 
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In addition, both the land law and the forest law, by 

ignoring common property, missed the cultural and social 

values in the management of the natural resources. 

Therefore, the concept of ^^use it or lose it" becomes the 

basis for practice. Overall, the peasants' strategic 

behavior is to capture the benefits from the wild by illegal 

exploitation of forest resources rather than seeing a 

stranger doing so legally. This illegal forest resource 

exploitation is either done by themselves or by foreign 

persons but the peasant covers the illegal exploitation by 

providing them shelter, food, and silence in order to share 

with them the products. 

The outsider, against whom resources were 

protected in the common property era, today, shares the 

benefits of an illegal forest exploitation. The main reason 

for this situation is a reaction of the peasants to both the 

forest and land law that do not protect either their local 

interests or their local customs. In addition, the 

strangers have traditional experience in making charcoal 

from the forests. Most Senegalese peasants consider this 

activity to be socially beneath them. From what was an 

illegal hidden exploitation, now has become a benefit to a 

neighbor who will get the profits or to an alien coming from 

another region with a permit from the Forest Service. In 
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the face of the inability of the National Forest Service to 

protect the forests and to enforce the rules, the public 

forests became open access, the property of nobody, and a 

place where exclusion of outsiders is no longer possible. 

Consequently, the dominant free rider behavior on the 

traditional community forest resources resulted in 

competition for the use of vital forests products, leading 

to many forests being reduced to bare soils. 

The so called tragedy of the common or, more 

precisely, the tragedy of the open access (Stevenson,1991:3) 

became the daily practice on these fragile Sahelian forests. 

The open access to the forest land is reached in fact 

because of the lack of both control of the land and 

enforcement of the land law and forest rules and 

regulations. The Nash inferior Equilibrium (figure 14) is 

reached with minimal economic payoffs and at a high 

environmental cost. 
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Y t 
PD (PayoSs for defecticm) 
PC (Payoffs for cooperatioa) 

Nash Equilibrium 0 
Inferior (PD>PO 

Niunber of other agents 
choosing to cooperate 

Source: Adapted from Runge, 1981:28. 

Figure 14: Nash equilibrium Inferior. 

The payoffs in defection are higher than the payoffs 

for cooperation. This situation takes place because 

everybody has the assurance that others are defecting. As a 

result, everybody has an incentive to get more benefits 

without any immediate cost. In the face of the high 

magnitude of deforestation, and its long term economic and 

ecological consequences, some informal village groups began 

to organize in order to stop the externalities they 

experienced. They started excluding, by force, the 

outsiders even though those outsiders are official 

permittees of the Forest Service, to whom they already paid 

permit fees. Although these peasant actions were illegal, 

the Forest Service, in many cases, shut down Forest Service 

exploitation in these areas in order to preserve social 

stability, for political reasons. This particular situation 
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is a clear demonstration of the maladaptation of the current 

land and forest tenure policies and their rejection by the 

peasants. The peasants who were unable to lobby the 

institutions as an interest group had only direct physical 

opposition to the implementation of the tenure system to 

rely upon. This direct confrontation is an indicator of how 

much the peasants value the natural resources by putting 

their lives in danger in order to protect "their" vital 

economic and environmental space against both the 

institutions and outsiders of the community. 

Ultimately, common property rules were reestablished to 

some degree, but this time they were considered illegal by 

the administration because they disregarded the spirit of 

the national land law. In addition, not only did the land 

law lead to deforestation, but also, it does not enhance 

community based afforestation through the social forestry 

programs because of the land transfer problem. In order to 

succeed in this afforestation program, an amendment to the 

land law and forest policies is necessary to encourage and 

secure, in the long term, not only the property of permanent 

crops such as trees, but also, the long term cash and labor 

investment in land required for sustainable agricultural 

development. 

Overall, a natural resources policy needs public 

involvement to be effective. Only in this way are the 
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economic interests of the public achieved, environmental 

protection guaranteed and, sustainable development possible. 

Public policy adoption is the final goal in natural 

resources management and is one of the best ways for the 

institutions to save both time and money along with 

environmental protection benefits. It is, therefore, a key 

to efficiency. 

3.1.5. Tenure Systems And Wildlife Management 

In terms of wildlife management, the land tenure policy 

does not provide incentives for community based natural 

resources management. For instance, the Forest Service, 

even in the rural communities, has a monopoly on wildlife 

management as well as forest management. In this way, the 

Forest Service allocates a portion of land for the exclusive 

right for hunting and recreation to a permittee after 

payment of leasing fees to the Forest Service. 

As in forest resources management, these leasing fees 

are low and, in the case of wildlife, do not include the 

price of the animal to be harvested by the hunter. In 

addition, the rural community's agreement is not required 

and the community does not get any return from hunting 

leases in their direct and economic vital space. Moreover, 

most of the permittees are strangers to the rural 
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communities and, therefore, are less likely to be concerned 

in sustainable management of the wildlife resources. 

Another point to consider is that the rural communities do 

not have the right to exclude these outsiders. More 

importantly, those peasants who live in the locality, do not 

have rights to enforce the hunting regulations. Because the 

Forest Service lacks policy enforcement resources, 

permittees commonly exceed the number of animals they are 

allowed to lease to hunters or tourists. 

This situation encourages the peasants to practice the 

same illegal exploitation as the hunters themselves. 

Therefore, illegal competition in the use of wildlife 

resources is widely practiced along with the concept of "use 

it or lose it" as in the case of forest resources. 

Overall, the policy in wildlife resources management 

does not provide incentives to the peasants, the rural 

communities or to the hunters to protect the environment. 

The only group that may have incentives for better wildlife 

management is the Forest Service permittee. However, 

because of frequently being a stranger in the community, the 

permittee does not have incentives for investing in 

enforcement. In addition, these permittees expect to be 

pulled off their lease at anytime by the populations. 
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Consequently, enforcement of the rules is not the best way 

to improve their relations with the villagers. 

3.1.6. Tentire Systems And Range Management 

Rangelands in Senegal are widely known to be 

overstocked because of the prestige associated with having 

the biggest animal herd. According to the national 

livestock service, the total herd in 1993 was 2,692,000 

cows, and 7,548,300 sheep and goats. This herd was on 16% 

of the national territory in 1993. Consequently, there is 

overgrazing due to the high stocking density of 1.26 cows 

per ha (National Direction of Livestock, 1993) . This 

situation must be considered in the context of poor forage 

production along with a lack of forage and water management 

that tends to concentrate cattle on specific sites within 

the grazed area. 

This forage and cattle mismanagement stems from the 

lack of respect for common property range management that 

shifted to an open access and, therefore, to the so called 

tragedy of the open access. Consequently, the rangelands 

are in constant degradation with an increase of invaders and 

poisonous plants such as Calotropis procera and Guiera 

senegalensis that indicate severe soil degradation. 
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Moreover, the national land law determines the necessary 

condition for land affectation on the basis of the capacity 

of investing in the land (Republique du Senegal,1964 and 

Republique du Senegal,1972). However, the criteria depend 

on the subjective judgment of the administration because 

range management is not clearly specified by the law. 

Therefore, whenever rangeland management is not a priority 

of the administration, the demands are not honored. For 

instance, in the Senegalese sylvopastoral zone in the region 

of Louga, an association of herders requested an allocation 

of land necessary for their livestock activities. They had 

the consent and support of the rural council. Still, this 

range association could not get the requested land because 

the local administration declared that range management is 

not a land valorization activity (Ba and Hesseling, 

1993:36). Consequently, every herder is overstocking and 

trying to capture the highest benefits from nature by 

spreading the use costs to the other users (Hardin, 

1968:1244). In addition, the land law does not guarantee 

the right to use a piece of land that is being grazed 

whereas it guarantees this right for every piece of land 

that is being farmed. Therefore, the land law is a serious 

constraint to the development of rangeland and to livestock 

activities. Land rights, access to traditional lands, and 
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maintenance of transhumant routes are vital to the economic, 

social, and psychological well-being of indigenous members 

as well as the maintenance of a group's cultural stability 

(McNeely and Pitt, 1985:17). 

3.1.7. Land Tenxire And Water Resources Management 

As in the traditional customary system, the water 

resources at the community level are supposed to be managed 

for the benefit of the entire community. This includes 

water resources in a well, or lake or any other water 

resources used either at a village or community level. 

However, despite the importance of the water resource in 

this Sahelian country, there is still no practice of 

building reservoirs to trap and store water. The principal 

reason for this is that these water resource management 

infrastructures require a common property system with 

enforcement of the rules, along with a possibility to 

exclude outsiders. If those conditions are not met, it will 

be very difficult or even impossible to achieve a collective 

agreement for water resource management. The land tenure 

system is, therefore, a corner stone in rural development 

and for environmental protection as well. 
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3.2. The Decentralization Process: An Attempt at Comnrunity 
Based Local Development 

In Senegal, the decentralization process was initiated 

in the spirit of the implementation of the land law. The 

objective is to provide community based development as in 

the common property era. One of the most important acts of 

this decentralization is the creation of rural communities. 

These rural communities were established in 1972 on the 

basis of the villagers' solidarity, affinity, and their 

willingness to use and to manage collectively the common 

renewable natural resources such as water, soil, vegetation, 

wildlife, and range resources. A socioeconomic study 

permitted the delimitation of 318 rural communities (RC). 

Each of these RC includes on average 20 to 80 villages 

"having common interests and being able to find the 

resources necessary for their own development" (Niasse, 

1993:4). Villages in the same rural community share the same 

ecological and economic interests. Henceforth, in the 

spirit of the decentralization act, local decisions 

concerning local developments are in the hands of the local 

populations as in the common property era. The elected 

rural council has the delegated power to manage the common 

resources for local development (Republique du Senegal, 

1972). 
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The main problem with this decentralization is that in 

practice, it limited the rural council's power to oversee 

only the cultivated lands. This situation led to increased 

deforestation because of the monopoly of the forests by the 

Forest Service which, however, did not have the necessary 

means of enforcement. This situation led to the tragedy of 

the open access along with the tragic consequences on both 

the economic development and the environmental protection as 

described in the first section. 

Another decentralization problem in the renewable 

natural resources crisis is the fact that rural 

communities do not have any beneficial return from leases in 

the exploitation of renewable natural resources. For 

instance, from the fees collected from loggers, hunters, and 

ecotourism, no return is made to the rural 

community's budget. This situation does not give 

the people an incentive to help the Forest 

Service protect the natural resources against illegal 

exploitation. 

Another decentralization problem with some 

consequences in natural resource management is close 

and permanent administration in rural community budget 

management. This situation primarily stems from the 

literacy problem of the rural councils and the absence of 
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operating funds that could be used to correct the literacy 

problem of the rural councils. For instance, the local 

plans most frequently have been developed by the "Centre 

d'Expansion Rural Polyvalent" (CERP) agents and reflect very 

little of the local populations' values and needs. 

Consequently, because of the low level of local population 

participation, these local plans are useless or, when 

implemented, are not fully adopted by the populations. 

Another problem in the actual decentralization plan 

is that the rural communities are led by elected councils. 

The political struggle between villages has led in many 

cases to division and group heterogeneity. Consequently, 

some villages are not willing to pay taxes without a 

guarantee of some investment in their village. The group 

homogeneity of the common property era is shifting to 

political rivalry. Therefore, the rural community might 

not be the most adequate level for administering 

decentralization. The village level is appropriate to 

consider from the perspective of solidarity and 

homogeneity. However, is the village level a viable 

decentralization level for the renewable natural resources 

management? For the agricultural sector it may be the 

best alternative. However, for forest, livestock 
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management, wildlife, and water resources management the 

village level might be too small. 

3.3. The Renewable Natural Resources Practices BackgroTind 

The renewable natural resource practices are, beside 

the policy analysis, one of the most important aspects in 

the ecological crisis in Senegal. These practices stem 

mainly from the introduction of the economic change 

introduced by the French colonial system. The next 

important consideration is the poor fuel energy management 

and policy in the actual context of drought and ecological 

crisis. 

3.3.1. From Siobsistence Economy to Food Dependence 

The Senegalese peasants' traditional customs are based 

on a subsistence economy. The objective is not the 

accumulation of profits but rather the satisfaction of the 

basic fundamental needs in harmony with both society and the 

environment. In this context, multiple use is one of the 

best strategies for controlling risk and uncertainty in 

management. As in the tenure system, the colonial system 

failed to understand this peasant rationality. 

Consequently, the first agrarian reform introduced the 

monocultural (peanuts) cash cropping system. This was 

considered to be the Senegalese green revolution. 
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Consequently, peanut cultivated fields increased at the 

expense of other vital cultures including cereal grains and 

vegetables. As a result, the social considerations shifted 

from traditional values to economic wealth. More and more 

areas were to be cultivated at the expense of the forests 

especially in the peanut basin as well as in the evolution 

of the cultivated areas where the forest cover is only 24% 

(figure 15). 

Source; Data from ESMAP/World Bank/PNUD study, 1987. 

Figure 15: Land occupation in 
the Senegalese peanut basin. 

Moreover, this green revolution was accompanied by 

semi-mechanization that led to the removal of the remaining 

trees in the cultivated area and extended the cultivated 

lands into the forests. The early Senegalese agriculture 

extension service was encouraging the peasants not only to 

cut down the trees they domesticated in their fields, which 

served as a source of nutrients, but also, to remove the 

Total cultivaiad 
19% 

Total rang* 
57* Total forasts 

24% 
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roots of those trees to make sure they will not encounter 

the straight ploughs in the peanut fields. 

Consequently, the decrease of soil productivity is 

corrected by mineral chemical fertilizers sold on credit to 

the peasants. To pay their loan and meet the satisfaction of 

their needs, the peasants had to cultivate more lands which 

meant more need of fertilizer loans. In the context of the 

non-control of the peanut price to the producer, most of the 

Senegalese peasants went bankrupt. In the bad peanut-

producing years, the peasants had no other alternatives 

because of the single cash crop and the market-oriented 

production. 

Overall, this agrarian reform led to a degradation of 

the socioeconomic situation in the villages. In addition, 

this caused the peasants to be food dependent along with the 

degradation of their environment. This reform was to be 

followed by cotton cash monocropping in order to complement 

the poor peanut production. 

3.3.2. Fuelwood Bianagement in the ecological crisis 

Overall, the maladapted policies and natural resource 

management practices have led, in their synergy, to the 

hardest, natural resources crisis. Most of the causes of 

natural resource depletion can be related to the land tenure 
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policies and to sectarian resource management practices 

along with their specific rules and regulations. 

For instance, deforestation can be attributed to both land 

tenure policies and to fuelwood management practices. In 

Senegal, the amount of fuelwood harvest is based on the 

population's need instead of being based on the productivity 

or carrying capacity of the forests. Most of the regions 

already have a negative fuelwood balance (figure 10). 

In addition, fuelwood exploitation is only based on the 

payment of the tax to the Forest Service without including 

any kind of price for the wood itself and ignores the 

externalities to the peasants related to the high 

deforestation of the land and loss of resources and soil 

productivity. 

The conjunction of these practices in the context of 

drought and population increase has resulted in 

environmental degradation, less productive ecosystems, and 

declining economic conditions that themselves increase human 

pressure on the natural resources. In this context, 

sustainability of the forest's resources receives little 

attention. 

Moreover, the forest resources are used inefficiently. 

Permittees are allowed to harvest as much wood as is 
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necessary to produce charcoal to meet the permit limit, 

without regard to improving the production methods. 

Because the price has been fixed by the state for many 

decades, charcoal is undervalued. Therefore, there is no 

incentive for the stakeholders to use more efficient 

charcoal stoves because of the low price. 

Overall, these policies not only lead to high 

competition in the use of natural resources, to forest 

degradation, to market failure, and to the lack of 

motivation but, also, they contribute to discourage the 

private sector or even the peasants from investing in 

forestry activities (e.g. tree plantations and forests 

management) in spite of the many forest projects 

implemented. Currently, the private forest products fetch 

such low prices that they end up losing money. Most of the 

time the rationale for an investment is made because it 

satisfies ones own needs for scarce natural resources and 

because of the existence of a real free market and the 

expectation of selling the surplus for a profit as a reward 

for one's efforts in bringing the products to market. 



59 

3.3.3. Livestock Practices and the Renewable Natural 
Resources Management 

It is widely known that rangeland in the Sahel, and in 

Senegal in particular, is stocked beyond the carrying 

capacity. This situation is mainly due to livestock 

management that is basically one of the best alternative 

production systems in Sahel because of the flexibility due 

to its mobility. Pastoralism is based on a continuum of 

specific and flexible economic strategies with an almost 

indefinite range of variations (Khazanov, 1983:xxxii). In 

addition, the overstocked rangelands result from open and 

unenforced access to the wild lands where the peasants use 

the resources without any consideration for the ecological 

consequences of the herding activities. Despite the 

importance of livestock as wealth for the peasants, the 

national economy, and the herders well-being, there is 

little attention given to range management practices in 

Senegal. The only focus is how to get more forage from the 

rangelands. The main reason is that common property has 

been replaced by the national land law or public domain that 

is perceived as the property of everybody. Because of the 

lack of means of enforcement, this public domain has evolved 

to become open access. Therefore, it becomes useless for 

herders to undertake any pasture management activity because 

they will not be able to exclude other users and their 

capital and labor investment may be lost. Moreover, as 
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already seen, the allocation of a piece of land for 

livestock can be subjectively denied according to the 

administration's local agent's judgment in their subjective 

definition of the land improvement criteria not explicated 

in the spirit of the land law. 
Another aspect to consider is the herder's strategic 

rational of increasing the number of cattle rather than 

increasing weight of cattle. This results in part from the 

traditional herding subsistence economy focusing more on 

milk production than on meat production. Economic reasoning 

is in direct conflict with this strategy. The main reason 

for this option is the herder's high priority for the many 

uses of cattle including milk, meat, leather, fertilizer, 

social prestige, economic, social stability, risk 

management, and option value. Herders in the past could 

achieve these goals because the Hurums, or properly managed 

common property rangelands, provided adequate resources. 

Loss of grazing capacity can be attributed to open access, 

drought, lack of forage management, either by harvest or by 

rotational grazing, and the extension of cultivated lands. 

In many rangelands, an increase of invaders and poisonous 

plants, such as Calotropxs procera and Adenium obesum, is 

common. To save the livestock sector, an amendment to the 

national land law considering the value of herding is 
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needed. In this context real incentives for a sustainable 

range management such as common property systems are 

necessary. 
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4. FRAMEWORK FOR A NEW NATURAL RESOURCES MANAGEMENT POLICY 

The Senegalese natural resources crisis results from 

both tenure and decentralization policies, and management 

practices as well. Therefore, a solution to both the 

environmental and socioeconomic degradation has to focus for 

the most part at the renewable natural resource policy 

level. To be most effective, the new natural resources 

policy framework (figure 16) has to consider the physical, 

sociocultural, institutional and socioeconomic conditions 

for the household's sustainable development. The Senegalese 

traditional renewable natural resources management was a 

simple cycle trilogy considering the physical, the 

sociocultural, and the household's relationships. The 

institution, as a fourth element in the modern state, plays 

an important role in strengthening or weakening either the 

ecological or developmental processes through policy 

development and policy implementation. Overall, a balance 

between state concern of economic growth and environmental 

protection is critical. 
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Figure 16: New Natural Resources Policy Framework 
for Senegal. 

This new renewable natural resources policy for Senegal 

will be adopted incrementally and progressively focusing on 

what already exists. 

This approach will save time and money. The framework 

of the new renewable natural resources will be based on 

determining and comparing alternatives to the current 

policies. These alternatives will, thereafter, be evaluated 
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by the benefits and costs to environment, economic 

development, and cultural conservation. Therefore, the best 

alternatives, or combination of alternatives, are those 

aimed at achieving a better resource allocation or 

reallocation for efficient and sustainable development. 

These alternative solutions will focus on the policies 

that have broad consequences in both socioeconomic 

development and environmental protection. 

Next, a focus on the natural resource management 

practices will provide the specific alternative solutions at 

the sectarian level for resolving the Senegalese renewable 

natural resources management crisis. This analysis will 

thereafter determine the best alternative solutions and 

combine them in a set as a policy framework and 

implementation project for Senegal. 

4.1. Land tenure Policy Framework 

Because of the central position of the land resources 

in natural resources management as a support of all the 

other resources, the tenure issue is one of the most 

important issues to focus on. An effective tenure system 

adopted by the public can be a solution for various 

sectorial natural resource management problems. Basically, 
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the tenure policy framework will be examined in the 

following three alternative solutions. 

4.1.1. The Status Quo Alternative 

The status quo means doing nothing. The situation is 

kept the same as in the current situation of public domain 

within the national land law. The benefits of this 

alternative are, for instance, not requiring any additional 

investment. The present generation is the main winner 

because of their needs are satisfied without any 

restriction. However, the total costs are far above the 

short term benefits because open access will lead to an 

ecological and socioeconomic tragedy. Another cost is the 

loss of opportunity choice for the next generations who will 

find the natural resources depleted. Moreover, this status 

quo ethically and politically is unacceptable because of the 

very low payoffs and the high environmental costs. 

4.1.2. The Privatization Alternative 

Under the current difficult socioeconomic conditions, 

privatization could lead to some serious problems. It is 

not obvious that the benefits would be higher than the 

overall costs, particularly for the peasants or the 

environment. 
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A benefit of privatization would be the long term 

security of both capital and labor investments in the land. 

This would be a significant benefit because it is an 

incentive that can lead to an increase in investment in the 

land. Consequently, this alternative is to provide economic 

development and, hopefully, an environmental restoration for 

sustainable development. Because of the security this 

option can provide, investments in tree plantations, 

fertilizers, and soil and water conservation would be 

beneficial. Consequently, because of these incentives, 

privatization, hopefully, will lead to better agricultural 

production and improvement of human conditions in the rural 

areas. 

Another benefit of the privatization alternative is 

transferability of the land and resources. This 

transferability would provide significant incentives for the 

peasants and for the financial banking institutions. For 

the peasants privatization guarantees something the land 

tenure legislation does not because of the possibility of 

confiscation in case of insufficient farming. To the 

financial banking institutions, privatization provides the 

necessary guaranties of loan reimbursement, since in the 

case of bankruptcy of the borrower, the bank will acquire 

the land. Therefore, privatization is an incentive for 
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investing in the natural capital for the financial 

institutions. Overall, the privatization alternative 

provides significant incentives for economic development. 

However, the incentives for environmental protection are not 

as obvious. For instance, a peasant or any private land 

owner will have the right to clearcut the land they 

afforested without any consideration of the negative 

ecological consequences. The regulation of the use of 

private property is one of the most difficult issues to 

solve. Managing across ownership boundaries could lead to 

the "takings" issue that will discourage most of the 

stakeholders from investing in the land. In addition, 

"takings" would require compensation of the owner which will 

be a high cost to the state. Moreover, the privatization of 

the land will encounter cultural problems that were 

previously unknown. The best alternative will be the one 

that includes both economic, environmental and cultural 

incentives for the peasants. 

Furthermore, the cost of privatization is one of the 

highest because of the necessary land reclamation and 

property delimitation. This option would need an important 

financial investment from the state. The price of the land 

that goes to the state might not equal the cost of the 

delimitation. Because of rural poverty, the price of the 
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land iinder privatization might be a symbolic one. 

Therefore, the state would have to subsidize the 

privatization project in order for it to be feasible. In 

addition, the transaction costs have to be subsidized, 

otherwise peasants will not be able to afford land 

ownership. If not carefully monitored, privatization will 

benefit agribusiness more than the peasant who has a low 

purchasing power. Overall, privatization could be a viable 

alternative only if it would guarantee wise use. 

Rural poverty would cause land owners to sell the land 

to agribusiness. Thus, the most valuable natural resources 

of the country might end up in the hands of powerful 

multinational corporations and keep the peasants off the 

land including future generations. Privatization, 

therefore, disregards the cultural and social Senegalese 

customs that protect the next generations from land and 

resources mismanagement by the present generation through 

transferability only among family members. Unfortunately, 

private land transferability cannot be limited or restricted 

to family members according to the Senegalese common 

individual freedom on property right protected by the 

constitution. Another difficulty in land privatization is 

the determination of the minimum and maximum area per 

individual. If there is no limitation, there will be an 
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obvious allocation of the land resources only to the 

wealthier stakeholders at the expense of the poor peasants. 

For this reason, the rural communities along the Senegal 

River basin did all they could to avoid being overwhelmed by 

agribusiness. As a matter of fact, they did struggle to 

obtain back to the rural commiinities, the land resources the 

state allocated to itself as pioneer zones for the 

implementation of state projects that would include 

agribusiness activities. A very small area allocation per 

individual could lead to some future necessary reclamation 

because of the expected land sharing during inheritance. 

Beside the overall cost of privatization, one objection 

is the impossibility of coming back to the former situation 

or to a better alternative in case of eventual 

socioeconomic, cultural, and ecological problems. Because 

of the protection of private property, it would be legally 

impossible to change the system. Therefore, privatization 

cannot be a viable alternative solution in context of the 

Senegalese socioeconomic and ecological conditions. 

Moreover, since privatization has never been known in 

Senegalese traditional natural resource management, it is to 

be expected to disregard the sociocultural values and, 

therefore, lead to necessary further corrections that will 

be impossible. Overall, privatization is to be implemented 
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in a context where its chances of success are optimal. For 

instance, privatization is to be considered only in a 

context where the socioeconomic and cultural values of 

privatization are already known in the tradition. 

Otherwise, it must be considered by the natural resources 

policy makers as an alternative solution to development, 

applied only with the greatest care. 

4.1.3. The Land Lease Alternative 

This approach could be the most viable alternative land 

tenure in the current Senegalese physical and socioeconomic 

context. The procedure is to link private exploitation of 

land resources with a wise use approach. The land as in the 

present situation, would be farmed by the peasants on the 

basis of a contract of wise use to be determined by the 

rural council. The contract is to be renewed after a 

certain time duration. This time should be short enough to 

guarantee the wise use incentives that provide the right to 

farm the land. In addition, in case of poor ecological 

farming or range management or even game and nongame 

resources management, the ecological cost will be very high 

before the expected end of the contract. Therefore, the 

rural council must be able to terminate the land lease 

contract anytime for mismanagement of the renewable natural 
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resources on the leased land. In this case, the lessee will 

lose the leasing fees already paid. Consequently, this 

policy would give more incentives for better renewable 

natural resource management. However, it is necessary to 

avoid abusing the rural population which would further 

postpone economic development. Therefore, the criteria of 

good farming or good renewable natural resources management, 

and the conditions for which the land lease can be 

terminated must be determined explicitly and known by every 

person interested in the land lease contract. 

Another concern in this land lease alternative is the 

time duration for which the lease is to be evaluated and 

renewed. Once again, the ranking criteria for this 

evaluation must be clearly expressed and made available to 

the public. The time duration of the contract must be long 

enough to be able to assess and evaluate the ecological 

performances obtained in order to decide to renew or not 

renew the farming contract. The time duration for the 

renewable natural resources contracts should be about ten 

years, the time for two Senegalese Social and Economic 

Development plans. This time duration represents also the 

expected maturation of some permanent crops such as fast 

growing trees. The farmer who does not wish to renew the 

farming contract can harvest the reward of the investment 
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according to the contract conditions and, thereafter, the 

land will be allocated to somebody else. In this way the 

farmer has an incentive even in case of a single term 

contract. The incentive is much greater for peasants or 

farmers who farm the land for their basic subsistence. In 

this case, they will do everything possible to ecologically 

farm the land in order to obtain a renewal of their farming 

rights. 

Transferability of the contract among family members 

and even by transaction is another incentive that should be 

created. This transferability of the farming contract by 

transaction does not have the same negative consequences as 

in the privatization system because regardless of transfers, 

the contract will always be subject to renewal. Therefore, 

any mistake can be corrected by the next contract. This 

option, therefore, provides the necessary flexibility for 

further alternative choices for development. This 

flexibility is a cornerstone in the learning process of 

natural resources management. The land lease contract is a 

lease for life valid as long as the contract requirements of 

good ecological land management are met. Good ecological 

land management is clearly defined in the contract. The 

contract is transferable only among family members and never 
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by business transaction as it was in the traditional pre 

colonial era. 

Furthermore, it may be expected that this lease for 

life would give to peasants the necessary incentives to 

invest on the land while protecting them from being taken 

off the land by agribusiness as it would be in the 

privatization alternative. In addition, the land lease for 

life is protecting the next generations' right to inherit 

the land in good conditions because of the ecological land 

management requirement for properly maintaining the land. 

This option also provides the present generation the 

opportunity to get the benefits from their good land 

management. These benefits would not have been obtained 

without the land lease alternative policy and arrive in the 

form of benefits to the overall production system used by 

the peasants. These benefits would not be obvious to the 

rural population that most of the time does not have a 

cultural history of planting forest trees, although trees 

were domesticated in the fields for agroforestry and 

agrosylvopastoral needs. In addition, we must consider the 

long term investment necessary before there are any 

significant financial returns and the expensive character of 

the investments for a farmer used to daily stibsistence 

instead of long term investment. Therefore, the land lease 
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alternative must provide farmers the opportunity to better 

realize the importance of ecological management above and 

beyond the respect of a lease contract. Thus, at the start, 

the farmers might need some incentives, such as subsidies, 

in order not only to start, but also to demonstrate that 

these activities are beneficial financially, economically, 

and ecologically. Consequently, the soil productivity, the 

tree shade that attracts the cattle that fertilize the soil, 

and the beauty of the environment must be considered as 

additional incentives. These additional benefits would 

increase the familial incentives for wise use and good 

management of the renewable natural resources. 

Because of the possibility of linking the lease to wise 

use management of natural resources, this option can provide 

a low price lease in order to increase the incentives of the 

lease. In addition, this alternative is an incentive for an 

integrated natural resource management approach through 

ecological considerations in the contract. Therefore, the 

land lease alternative is to promote agroforestry, 

agropastoralism and agrosylvopastoralism in the cultivated 

fields. 

The question in this land lease alternative is to 

examine whether or not the contract should be free. Past 

experiences in rural development have explicitly shown that 
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little care is provided to services or materials that are 

given free and increased care is paid to materials and 

services that are purchased as an investment. Another point 

is that investing cash in materials, tools, or development 

activities is a way to gain interest in the purchased item. 

Nobody will invest in something that does not reflect one's 

interest. Therefore, the lease of the land should include a 

minimiam symbolic price that is paid on a per unit area basis 

by the lessee but this lease should not be very expensive in 

order not to discourage the permittee from taking risks. 

Setting this price by a state law will be another motivation 

for not losing the right to farming the land according to 

the contract. 

4.1.3.1. Land Lease Analysis GUICL Agricultxire 

In the agricultural sector dominated by intense wind 

and water erosion due to a lack of vegetative cover, the 

land lease alternative is to enhance soil fertility-

Overall, water and soil conservation will be improved. 

Consequently, soil productivity will improve along with 

better socioeconomic and environmental conditions because of 

the increase in vegetative cover and natural fertilization 

from either spatial or temporal integration with livestock. 

Moreover, the fallow period that was to be limited to a 
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maximum of five years within the national land law should be 

increased up to the time duration of the land lease 

contract. This situation should enhance soil fertility 

along with environmental protection, including wildlife 

habitat improvement. 

4.1.3.2. Leuid Lease Analysis and Range Management 

The land lease alternative should be open to ranching 

activities in a way that will not depend upon the subjective 

approval of the administration. For instance, the contract 

should provide information regarding the minimum and maximum 

size of the range for a single private farmer or peasant. 

In addition, the contract should be open to a collective 

lease by a community as well as any size group willing to 

work together to achieve a common goal of development while 

respecting environmental protection. 

4.1.3.3. Land Lease Analysis and Forest Management 

One innovation is for the Forest Service to 

decentralize the management decision power of the forests 

resources located near by the villages, to the rural 

communities. This option will enable the Forest Service to 

better control the national forests remaining under their 

management decision power. In addition, the community 
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forests will be better protected from illegal forest 

exploitation because villagers know each other and, 

therefore, they can efficiently protect those community 

forests. Those community forests can either be managed 

directly by the rural community or by individuals, private 

village association, and private intervillage association 

from the community or communities where the forest is 

located, under a lease from the rural community. In both 

cases, the management plan requires the approbation or 

agreement of the Forest Service is necessary in order to 

make sure that the Forest Service Management guide lines are 

respected. In addition, this approval by the Forest Service 

is to assist the short term elected body of the rural 

council for the long term benefits of the communities 

including next generations. This option requires an 

amendment to both the Senegalese Forest law and the 

Senegalese Decentralization law. 

In forestry management, including afforestation and 

reforestation activities, it is to consider a longer time 

duration for the contract renewal because of the length of 

the crop maturity and because of the ecological value of 

this activity that represents few environmental risks. 

The land lease tenure alternative provides a pathway 

for multiple use of the forest resources as in the 
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traditional subsistence economy. Indeed, the management of 

the forests at the community level will take into account 

the overall population's needs that include fuelwood, 

timber, forage, recreation, medicine, and spiritual and 

cultural. This alternative is a better way to achieve 

integration in the natural resource management system than 

the Forest Service which is mostly interested in the market 

goods with a dominant use approach. The land lease 

alternative is consistent with the traditional subsistence 

multiple use economy and with better planning for risk and 

uncertainty. It provides viable incentives for economic 

development and environmental protection. 

In addition, the transferability of the lease among 

family members is consistent with practices during the 

common property era. Moreover, the transferability by 

transaction provides another incentive that does not affect 

the next generation's option values to the same degree. 

4.1.3.4. Land Lease Analyze and Wildlife Management 

Regarding wildlife resource management, the land lease 

alternative would provide many ecological and economic 

incentives that will reduce poaching activity. According to 

the particular wildlife situation, the land lease 

alternative would be limited to the rural council. The 
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rural council can lease this right to private or village 

group associations interested in investing in wildlife 

management at the community level. However, the traditional 

usufructory right of the harvest for consumptive needs would 

be tolerated as long as products are not put up for sale. 

This option of wildlife community management can be 

integrated with rural ecotourism management to the profit of 

the entire Rural Community. For instance, the benefits from 

ecotourism and hunting fees would be reinvested in renewable 

natural resources management and in some important 

collective social activities such as health, education, and 

recreation. In this way the redistribution reaches more 

people and everybody gets the benefits from wildlife 

management. Therefore, we would expect that this incentive 

will lead to an exclusion of outsiders from illegally 

capturing the benefits from the wildlife. In addition, 

since everybody gains a benefit or incentive from wildlife 

management, free rider behavior will not occur in the local 

community because of community homogeneity. Consequently, 

both the exclusion and the enforcement costs are at a 

minimum. 

Depending on the tenure system, public behavior toward 

renewable natural resources will be different. The tenure 

system that is actually the best alternative for Senegal is 



80 

the land lease alternative. This option is a mix of the 

traditional customary tenure and national land law. By 

integrating traditional customs, the land lease system with 

its transferability among family members is very consistent 

with the population's values. This option would provide 

ownership of the natural resources with an enforcement of 

the rules agreed upon by the group along with exclusion of 

outsiders. The cost of enforcement of the rules is kept 

very low because of group homogeneity, solidarity, and 

interdependence of the group members. In addition, 

transferability only among family members will lead to a 

group homogeneity which facilitates the overall control of 

the common property resources. Because of group 

homogeneity, the group members know each other which will 

limit free rider strategic behavior. Furthermore, the group 

homogeneity will reduce the cost of exclusion of outsiders 

and, therefore, will limit both the costs of enforcement and 

exclusion. 

This land lease option can provide a demonstration that 

many benefits can be obtained from investment in the 

wildlife. After the first or second contract renewal, the 

lessee is already enjoying benefits of environmental 

protection on their field or range. The added environmental 

values are sufficient incentives for good ecological 
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management in addition to the long security guaranteed by 

the contract as long as ecological management is practiced. 

This alternative provides community incentives in 

protecting, managing, and using wisely the renewable natural 

resources in a sustainable manner. Because of the benefits 

guaranty and the exclusion of outsiders, the group will have 

sufficient incentives for protecting the forests against 

both the numerous fires and the widespread illegal 

exploitation of already vulnerable forests. 

In range management the land lease option will improve 

overall grazing management because of the incentives to 

obtain contract renewal. In addition, the herders can 

define their own rules toward meeting the ecological 

contract renewal conditions. 

The land lease option will provide benefits to the 

leasee because of soil productivity and environmental 

protection that contributes to keep the peasant production 

systems at a high level. Moreover, this alternative is 

consistent with cultural beliefs because traditionally the 

land never belonged to an individual. At any time, it is 

the property of a community with a transferability among 

family members, and never by transaction. It is only in 

this way that sustainable development can be achieved in 

Senegal. 
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4.2. Tlie Decentralization Process And The 
Framework of Policy Development 

As in the land tenure system, the decentralization 

alternatives will be considered and alternative solutions on 

a basis of overall environmental protection and economic 

incentives for the stakeholder for a better participatory 

approach will be evaluated. 

4.2.1. Tlie Status Quo Alternative 

The status quo at the decentralization level means 

continued growing influence of the administration on the 

decision making power of rural communities. 

The cost will be sufficient to cause problems for the 

population involved that will lead to the non-adoption of 

the program by the rural communities. It is important to 

note the many useless local development plans created for 

each rural coimnunity by the agents of the acjministration. 

Most of them have been declared irrelevant by some 

presidents of rural communities. 

Another cost related to the status quo is the 

environmental cost due to the impossibility of implementing 

the developed plans and programs. Overall, the costs are 

higher than the free services that themselves can be 

useless. 
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At the representation level, the status quo means that 

the most dynamic groups at the local development level will 

still be poorly represented in the elected bodies of the 

rural communities. As a result, the values, hopes, and 

needs of the youth and the women who comprise a total of 

3,600 "groupements" and 400,000 members (Niasse, 1993:6) 

will still be largely ignored by the rural council. The 

appointed cooperative members, representing one quarter of 

the elected rural council, have charge of all economic 

activities from agriculture, livestock, and fishing (Niasse, 

1993:4). Therefore, the non-implication of these dynamic 

groups result in their lack of motivation and participation 

in land development because of their poor representation on 

the rural council. 

4.2.2. The Decentralization Alternative 

Decentralization is one of the most important 

implementation tools of the land lease alternative solution 

for renewable natural resources management in Senegal. 

Decentralization, despite the literacy problem of the Rural 

Council, can be a viable option within Rural Communities. 

However, some modifications are needed. These include 

changes in the representation bodies as well as in 
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responsibilities in the decision making process regarding 

the overall local socioeconomic development. 

The Rural Coiincils need better representation of the 

different actors in local development. Youth and women's 

associations and organizations need to be represented in the 

Rural Council. The appointed third of the rural council from 

the cooperatives is no longer relevant because of their 

relative inactivity. 

A good representation of the different actors at the 

local community level would assure success of those local 

institutions. In addition, this approach will enhance the 

number of tax payers at the local level thereby improving 

budget and the investment opportunities. This option is 

very important especially in a context in which tax payment 

is not enforced because of the lack of enforcement. Also, 

this option will reduce the strategic free rider behavior. 

For decentralization to be effective, the decisions and 

budget management have to represent the population needs 

without any dependency on central administrative agencies. 

To achieve this goal, the rural council should have the 

ability to include operating costs in the local budget. 

The village level should also be considered in the 

decentralization process. The rural community has to 

transfer some decision-making power to the chief of the 
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village who previously managed the tenure system. The 

reason why the chief of the village should be maintained and 

be given back responsibilities is that he is expected to be 

outside the political struggles as a non-elected but trusted 

person by the villagers. He is appointed by consensus 

according to traditional African negotiation practices. 

4.3. The Natural Resource Practices in the new Policy 
Framework. 

Among the practices that have negative consequences for 

environmental protection, fuelwood management is the only 

one that is not solved by the land lease tenure system. 

Therefore, fuelwood management will be the focus of the 

discussion in this section. 

The fuelwood crisis in Senegal is one of the most 

important concerns because of both the current scarcity of 

fuelwood and the ever-increasing population. The use of 

charcoal is far greater than the use of raw wood because 

charcoal is considered essential for use in urban areas 

because it takes less space to store and does not smoke as 

much as raw wood. Furthermore, charcoal provides more 

security in the cities for preventing fire in houses because 

of the absence of flames during combustion. However, 

charcoal fabrication requires more energy because of the 
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need to first incompletely burn the wood. Another problem 

with charcoal is that its fabrication, in many cases, is the 

origin of forest fires which have negative consequences on 

the environment. Besides, fuelwood pricing regulations 

maintain fuelwood at such a low price that it does not 

encourage either the use of alternative energy resources or 

population involvement in the afforestation programs. A 

natural resources policy has to solve these problems 

otherwise, in the near future, no forests will remain in 

Senegal. 

4.3.1. Fuelwood M^agement Policy Framework 

The fuel wood management fratmework will consider 

alternative solutions for reducing the demand by improving 

the efficiency of both the production of charcoal and its 

consumption. 

4.3.1.1. Status Quo Alternative 

The status quo cannot be a viable alternative because 

of the high environmental costs and the risk of the resource 

depletion prior to the next generation and without any 

guarantee of satisfying the needs of the present generation. 
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4.3.1.2. Fuelwood Alternative Solution 

The most important fuelwood policy alternative is to 

determine the Forest Service permittee's allocations on the 

basis of raw wood consumed instead of on the basis of a 

finished product produced, such as charcoal. In this way 

the permittees will have incentives to use more efficient 

stoves in making charcoal. Although these stoves are 

available and can save up to 25 to 30 % of wood they are not 

used because of the initial cost and because the tax is 

applied on the finished product. 

The total annual amount of wood harvested from the 

forests will be reduced by at least 36% each year. We must 

consider the high environmental cost of the use of charcoal 

because, in the traditional method, to produce one kilogram 

of charcoal requires an average of 5.5 kilograms of wood 

(Institut de I'Energie, 1991:42). Thus, the traditional 

method is only 18% efficient whereas the improved method 

provides an efficiency of 28% (Senegal Forest Service, 

1993,:46). This is a considerable environmental benefit 

while satisfying, at the same time, the population's need 

for fuelwood energy. 

In addition, this alternative will reduce the forest 

fires that are very common with the open charcoal-making 

stoves. Furthermore, this alternative as a policy will not 
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only facilitate control but also reduce illegal charcoal 

making because of the difficulty of moving the required 

equipment while sneaking into the forest (Ferguson, et al., 

1991:28) . Those who will take the risk to illegally make 

charcoal without a permit from the Forest Service, 

therefore, take a double risk for not having a permit and 

for using an illegal carbonization method. At the local 

level of control the people will be able to distinguish who 

is a legal permittee of the Forest Service and who is not. 

Therefore, enforcement will be easier even for the Forest 

Service. 

An alternative to the enforcement cost is for the 

Forest Service to subsidize the improved charcoal making 

stoves. This alternative will reduce the use of the wood 

energy at the consumer level. Within the proposed land 

lease alternative, the Forest Service will have fewer 

forests to control and manage and monitor. Therefore, the 

Forest Service can concentrate its enforcement in the 

national forests. 

This alternative has, however, some costs at the Forest 

Service level and at the permittee level as well. To the 

permittee the cost is the purchase of the necessary 

equipment. To avoid a transfer of this cost to the 

consumers and because of the important environmental 
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benefits, the Forest Service has to siibsidize the initial 

equipment for each permittee. This subsidy will be an 

incentive to the permittees to use the new method and to 

convince the user of the beneficial value of the use of such 

equipment. The cost to the Forest Service will be to enforce 

the use of the improved stoves. In this evaluation 

alternative, everybody has an incentive in the correct 

application of the policy. This situation is a Pareto 

optimum because everybody is better off. 

Additional costs to the Forest Service must be taken 

into account. These include the determination of the amount 

of wood to allocate to the permittees which will require 

more work for the Forest Service. For instance, the Forest 

Service will have to either sell the permit on a basis of 

weight or on the basis of volume of fuelwood. Either 

alternative means additional work to the Forest Service than 

simply counting the nvimber of charcoal bags for which a 

specific weight is commonly assigned today. However, the 

environmental (an efficiency gain of 36%) (Senegal Forest 

Service, 1993,:46) and economic benefits of the alternative 

are worth these additional costs. 
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4.3.1.3.Fuelwood mamagement the consumer level 

Fuelwood should not only be saved at the producer level 

but also at the consumer level. The common use of open 

stoves is wasteful. With the use of improved stoves, the 

stakeholders will save up to 15% of the fuelwood habitually-

used in the traditional stoves (Institut de I'Energie, 

1991:38). This approach will reduce considerably the 

pressure on the forest if we consider that in Senegal the 

annual consumption of wood per capita is 1M3. 

The only incentive that would encourage the 

stakeholders to improve efficiency is an increase in the 

price of charcoal. Because of the sensitivity of this 

sector to the eventual increase of the price at the consumer 

level, this option has to be accompanied by a subsidy of one 

or more of the stakeholders main staple products such as 

rice, milk, meat, oil, and sugar. At the same time this 

option will encourage the private sector to invest in 

afforestation of their piece of land because of the increase 

in the price of wood. 
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4.4. The Inplemdzitation of The New Renewable Natural 
Resources Policy 

The policy sciences approach gives equal attention to 

policy formulation and to policy implementation (Ascher and 

Healy, 1990:3). The implementation of the new renewable 

natural resources management policy will aim at achieving 

local sustainable development. To succeed, this approach 

needs to integrate both the national and local level through 

the following steps. 

4.4.1. National Level 

Initial discussions with the rural population are 

necessary, to evaluate the position of the villagers on the 

reforms before this national project can be implemented. If 

the villagers find the approach protects their interests and 

values, then, the next step will be the selection of a 

sample of rural communities in which the program framework 

will be created. The determination of which rural 

communities to start with is to be done following 

a socioeconomic study to maximize the chance of success. 

This success will lead to more rural communities asking to 

become part of the new natural resources management program. 

Next, the national level will focus on solving the legal and 

institutional constraints to the application of the new 
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renewable natural resources management. These will include 

the amendments to legal standards of land use, 

decentralization and fuelwood. For the land law, it will be 

necessary to examine the policy with a specific focus on the 

transferability of the lease, the terms of the lease, and 

the necessary integrated ecological farming conditions for 

the lease to be continued and renewed. These must be 

discussed and the decision to be taken has to be on the 

basis of a consensus. Depending on the use for the land 

(agriculture, forestry, pastoralism) the terms might be 

different. 

For the decentralization approach it will be important 

to examine the conditions for greater responsibilities to 

the rural councils including budget management. At this 

point, recognition of the operating costs is critical. 

Because of the low literacy rate among the rural councils 

the need of expertise that is different from the 

administration might be high if independence of the rural 

council expenditures is to be maintained. 

As for fuelwood and charcoal commercialization, it will 

be necessary to focus on solving the constraints for the 

selected alternatives at both the production and consumption 

levels. The pricing, along with fuelwood substitution 

should be examined at the national level and some thought 
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given to an adjustment fund for the regions severely 

affected by desertification. Finally, the implementation 

will aim at the creation of a national committee responsible 

for correcting any unexpected institutional and legal 

problems. 

4.4.2. The local level 

It will be necessary to conduct an investigation in the 

local communities to evaluate the position of the population 

toward this new approach. If the people find their 

interests and values protected within this renewable natural 

resource management system, then, the next step will be the 

implementation of the program starting at the national 

level, for solving the legal and institutional constraints, 

followed by the field work. 

4.2.2.1. Field work 

The field work will consist of a test to be done in a 

few rural communities. Depending on the results of the test 

in the selected localities, more and more rural communities 

will become involved. The test phase will include mainly 

the land tenure delimitation on the basis of the land lease 

to the peasants. 
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The implementation, at first, will integrate the best 

alternative solutions from all the described issues along 

with a cost sharing approach. These chosen alternatives 

include the land lease alternative for the tenure system as 

described in the third section. Finally, the implementation 

will focus on the best alternative solution dealing with the 

fuelwood energy policy. Therefore, the implementation will 

have three components. As in the main issues, those 

components include land lease, decentralization, and 

fuelwood energy policies that are to be integrated because 

of the nature of their interrelations with environmental 

protection and sustainable development. 

This implementation should be tested progressively in 

the rural communities. However, on-going monitoring is 

necessary for this implementation test to succeed. In 

addition, the lessons learned will be used for the extension 

of the experiment into other rural communities. The overall 

implementation schedule is shown in figure 17. 
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Number of Rural Communities Total RC/Year 
rr7 1 m nd 1 

Year 1 a 0 

Year 2 3 

Year 3 ;3p m 7 

Year 4 m m 12 

Year 5 m m m M 18 

Year 6 m 4 5 m 
Year 7 m m m m lii 

Year 8 m m m M ill 

Year 9 m • m m 0 

Year 10 s s s s 0 

Figure 17: Framework implementation schedule 

Gl, G2, G3, G4 = Group 1, 2, 3, 4 of rural communities in test. 
S = Socioeconomic studies to determine suitability of the rural 
communities for testing. At year 10, the studies are for the 
extension of the project all across the country. 
M = Monitoring of the rural communities activities following 
completion of the implementation phase. 
3-4-5-6 Number of rural communities under implementation testing 
by group. 

The overall objective of this schedule is to maximize 

the chances of success of the new natural resources 

management policy. The implementation is progressive in 

order to evaluate each year the lessons and the results to 
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help determine the most efficient ways for the next set of 

new rural communities to be included in the test. The test 

will begin with 3 communities in the second year followed by 

the addition of 4, 5, and 6 communities in each of the next 

three years. A fully active implementation program will be 

on-going in the fifth year. Beginning in the sixth year, as 

the four-year long implementation is complete, monitoring 

will begin to determine how well the rural councils manage 

the program on their own. Within this method, a total of 18 

rural communities will be tested. The duration of the 

implementation test will be 10 years before the program is 

applied across the coxintry depending on the success of the 

test. The time duration of 10 years was chosen in reference 

to the 10 years duration of the longest lease period for the 

trees. A total of two years will be used for an overall 

evaluation of the program in the field to see whether or not 

and in what additional conditions the program should be 

established across the country. 

Since the project is to end in some rural communities 

while it is starting or on-going in other areas the initial 

results can be applied to the latter areas or other areas 

following the test phase. 

The implementation of the new natural resources 

management policy has to be a cost sharing between the 
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State, Rural Community, villages, individuals, and 

agribusiness. The cartography and the policies review costs 

are to be paid by the state. The field delimitation is to 

be paid by the Rural Communities in cost sharing with the 

individual peasant or family land-lease beneficiary. The 

agribusiness settlement in a rural community should be paid 

by the agribusiness for land delimitation cost. The lease 

should be paid to the Rural Community. The proportion in 

each case is to be determined after discussion with the 

peasants. 

4.5. Evaluation Of The New Policy Framework 

The new natural Resources Policy Framework for Senegal 

integrates and addresses the crucial problems to be solved 

for a sustainable economic development. It is the sum of 

the best alternative solutions dealing with the land tenure 

system for better incentives for environmental protection 

and sustainable development. The framework also deals with 

decentralization for a better participatory approach and 

addresses the fuelwood crisis seeking to decrease the 

demand. These alternatives are to be considered in total 

for the new policy to be successful. Moreover, this new 

policy for Senegal has the greatest benefits and the lowest 

costs along with equity among the stakeholders. 
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Finally the new policy respects the Senegalese sociocultural 

beliefs and values. Overall, this new policy provides the 

means for the present generation to satisfy its needs while 

offering alternative choices for the next generations. 

Furthermore, the implementation provides a flexibility 

that allows a learning process and, therefore, maximizes the 

success of the new natural resources management approach for 

Senegal. Because of the multidisciplinary approach and to 

minimize agency conflicts, the implementation is to be the 

responsibility of the Prime Minister; the coordinator of all 

government actions. 



5. SUMMABY 

The renewable natural resources management policy 

development is one of the most important steps for achieving 

sustainable development in Senegal. However, it is most 

complex for many reasons. Competition in the use of the 

renewable natural resources is exacerbated by the 

biologically difficult conditions such as the drought, the 

strong dependence of economic development on renewable 

natural resources, and the institutional effects such as 

maladapted policies and maladapted legislation and 

regulations. The discussion has shown that in this 

particular context, the best renewable natural resources 

policy for Senegal is to aim at a Pareto optimum where 

everybody is made better off. In many cases, policies have 

failed because of the sabotage of some parties that feel 

affected or not gaining as much as other parties. Therefore, 

equal opportunities of resource allocation and income 

distribution are fundamental prerequisites for the success 

of any policy. At this level, the discussion has shown the 

importance of property rights and tenure issues in the 

natural resources management policy. These issues are not 

only important for the success of a policy but also the 
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proposed alternatives have to be consistent with the 

cultural and social values and beliefs. 

An important aspect to consider is, in Senegal, 

economic development is based on renewable natural 

resources. Because of scarcity of these resources due to 

ecological conditions such as the persistent drought and the 

rapid population growth, the natural resources management 

policy is one of the most sensitive because it affects 

almost every household in Senegal. 

Due to the long term time frame required for natural 

resources production the peasants are often unwilling to 

invest in planting trees, managing forests, and building 

soil and in water resource conservation projects. Their 

effort is placed on meeting daily subsistences. Therefore, 

the renewable natural resources policy requires, at the 

first investment at least, a subvention of the peasants' 

efforts. The result of these subventions will be benefits 

that demonstrate the importance of renewable natural 

resources management. 

The discussion has also shown the importance for 

natural resource management to generate both economic 

incentives for the peasants and ecological benefits to the 

environment for sustainable development most of the time. 
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The renewable natural resources management framework is 

a combination of biological, sociocultural, and economic 

parameters in spatial and temporal considerations. There is 

no best natural resources policy valid everywhere in the 

world. The best policy for any country is one that best 

fits the given sociocultural and economic conditions of the 

country or region. 

In Senegal, the most important issues in natural 

resource policy are the land tenure system along with 

decentralization and regulation of the practices used in 

renewable natural resources programs, such as fuelwood 

management and rangeland management. These practices 

include the necessary amendment of incentives, particularly 

in the rural development projects across the country. 

Many tenure systems exist around the world and no one 

of these is better than the other. Economic development 

should not only refer to economic growth but should be 

concerned with sustainability of the ecological process 

without which there can be no development, especially in the 

developing countries where the basic daily subsistence is 

entirely provided by the natural resources. 

Transferability of the land and resources is the key 

point in both subsistence and market-oriented economies. 

The discussion has shown, that in the absence of 
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transferability, there are no individual or group incentives 

for good resource management. 

Another important point to note is that a tenure 

policy, before being adopted and implemented, should be 

enforceable, because without enforcement, no policy or 

regulation has any economic or legal formulation. The 

traditional Senegalese land tenure system permitted 

economic, social, and ecological stability because of the 

specific social values that led to an effective enforcement 

of the rules. The new policy must provide for stability in 

these same areas. 
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