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CHAPTER 2: RURAL POVERTY AND NATURAL 

RESOURCE MANAGEMENT 

 
 
 
 
 

 
 





 

2.1. Introduction 
 

The presence of competing stakeholders for more and more limited resources in 

the inland delta of the Niger River of Mali, gives rise to conflicts. The causes to 

the environmental degradation which generates or exacerbates such conflicts 

have been studied from different perspectives by scientists of a range of 

disciplines (bio-physical and social sciences), see for example Waage et al. 
(2005), De Souza, et al. (2003). Various causes have been examined among 

which the users’ economic circumstances of production (such as markets, factor 

endowment, the economic and technological environment) resulting in pressures 

on income levels. 

This chapter examines the link between rural poverty and natural resource 

management and describes the conflict context in the inner delta of Niger of 

Mali as an implication of this management. 

In the following sections, we firstly describe the link between rural poverty and 

natural resource management. Next, we step into the issue of conflicts over 

natural resources: their incidence is presented along with their characteristics 

and typology. Lastly, we analyze the impact of technological and institutional 

innovations in income rising and consequently in conflict mitigating. 

 

 

2.2. Link between rural poverty and natural resource management 
 

Link between poverty and environment 
To better highlight the relationship between poverty and natural resource 

management, the link between poverty and environment is firstly examined. 

Although very often mentioned in the literature on sustainable development, 

such a link is seldom systematically explored (Lele, 1991). Reardon et al. (1995) 

argue that investigations on that link (if they exist) usually focus on the “vicious 

circle” between poverty and degradation which is “Malthusian in inspiration”. In 

this circle, demographic pressure and poverty push users to overuse and then 

deplete natural resources (land for example) and experience as a consequence, 

low yields that in turn impoverish them (Dasgupta and Mäler, 1994; Mink, 

1993). In the same vein, the Global Mechanism of the United Nations 

Convention to Combat Desertification (UNCCD) is also affirmative about the 

link between poverty and natural resource depletion: “there is a high correlation 

and positive feedback loop between poverty and land degradation. As poverty 

increases, people’s opportunities for pursuing livelihood options diminish and as 

a result, they are driven to seek quick returns from unsustainable practices in a 

bid for survival… This dynamic inevitably leads to mass migration from rural to 

urban cities, social disruption and increased conflict”, UNCCD (2003). 
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The progressive natural resource-base degradation is tied up to (i) the absence of 

access to capital and credit markets to invest in improved soil and water 

management and (ii) insecure property rights of land and high transaction costs 

of inputs. Koning et al. (2001) point out the subsequent farmers’ structural 

incapacity or unwillingness to invest in natural resource improvement. 

Poverty is not a uniform concept; therefore, the influence of poverty on 

environment depends on its type. Analysts differentiate “welfare-poverty” from 

“investment-poverty” (measured according to income, consumption or nutrition 

criteria) (Reardon et al. op. cit.). In the former, households are so poor that they 

cannot meet their food needs while in the latter, although being above the 

(lower) “welfare-poverty” line, they cannot make minimum investment to 

maintain or restore the resource-base or improve its quality and quantity.  

Following Reardon et al. (1995), it is argued that (i) the assets17 which the user is 

short of, determine the link between poverty and environment and (ii) the 

sequence of the decision-making and the nature of the decisions made which are  

dependent on the type of households, will also affect the natural resource-base. 

In Figure 3.1, a distinction is made between a decision-making period and the 

long term where the natural resource base is determined by the achievement of 

households’ objectives by using their available assets (natural resources, human 

capital, on-farm and off-farm physical and financial assets as lands, forests, 

labor, equipment, crops/livestock, wages or other income). Households (farmers, 

agro-pastoralists, sedentary pastoralists and transhumant pastoralists) are 

involved in multi-sectoral production and investment activities (agricultural as 

well as non-agricultural) generating income but highly depend on conditioning 

factors (policies, available technologies, institutional arrangements and 

community assets e.g. roads, warehouses). Farmers, having more farming 

activities are likely to deplete the resources differently from the transhumant 

pastoralists who are moving from place to place, seeking pasture and water. The 

former will exploit the soils through continuous cropping (no-fallow) while the 

latter may degrade the resource-base by over-grazing. In turn, the residual 

resources after these activities are used again in the production cycle. These 

activities have environmental consequences (positive or negative, sustainable or 

unsustainable), particularly according to households’ capacity to improve such 

natural resources in the long run. 

At any point in time, a correspondence exists between households’ level of 

assets and the environment profile. This introduces the subtlety of the link 

between poverty and environment. Due to households’ characteristics, their 

assets may vary; farmers do not have the same asset endowment as pastoralists. 

In other words, poor farmers do not necessarily have the same relationship to 

                                                 
17

 The asset portfolio of the rural poor are (i) natural resource (soil, water and biodiversity), 

(ii) human resource endowment (education, health, nutritional status, people, skills,), (iii) on-

farm resources (livestock, farmland, pasture lands, equipment,…); (iv) off-farm resources and 

(v) community-owned resources (roads, dams, social institutions,..). 
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environment as poor pastoralists. Neither do poor people across various 

ecological zones have identical relations to environment. Poor people in the 

Sahel may be rich in land but poor in land quality and in assets. On the contrary, 

the poor in Brazil may be rich in biodiversity due to tropical rainforests but poor 

in soil, financial assets and labor. In the Rwanda highlands, the poor may be rich 

in labor but poor in land and off-farm physical and financial assets.  

It is obvious that given this contrast, the poor are likely to behave in different 

ways to generate income and therefore poverty will have differentiated links to 

environment and natural resource management. 

Given that the assets which the user is short of, critically determines this link 

between poverty and environment, this link crucially shapes the orientation of 

natural resource management as discussed in the next section. 

 

Poverty and Natural Resource Management 
Poor countries, especially Mali, have a subsistence economy since almost 80 % 

of the population is rural and seeks a living from goods derived from plants and 

animals. This segment of the national economy is expected to remain substantial 

rural for some while yet. The dependence of Mali and particularly the rural part 

of the population on natural resources such as soils, water, forests, animals and 

fisheries is evident. Ignore the environmental resource base and we are bound to 

obtain a misleading picture of the potential of production and the possibility of 

development for rural communities.  

Low agricultural productivity and poor access to domestic sources of energy 

characterize even the social organization of those communities. For example, 

children are not only “goods” used in the production process as workers by 

parents; they are also useful as security for parents in their old age. Each 

household needs as many hands as necessary and unfortunately “the overall 

usefulness of each additional hand increases with declining resource 

availability” (Dasgupta et al.1995). Following this logic, children are more 

valuable to poor households than to rich parents. The implied high rate of 

fertility due to urging needs for children workers and the subsequent population 

growth and pressure, damage the natural resource-base. The spiraling process 

will continue until some “countervailing set of factors lowering the productivity 

of the additional child is introduced” (Dasgupta et al. 1995). 

In the Sahelian countries, users in charge of natural resource management do 

hardly have access to credit and capital markets. Farmers are unable to intensify 

by using chemical fertilizers, manure or appropriate farm equipment; therefore, 

they rely more and more on their (scarcer) natural resources for food. Land is 

cultivated over years with neither fallow nor inputs to improve soil fertility. In 

the mean time, other natural resources such as pastures are overgrazed. 

Livestock represents a particularly important asset, although prone to die during 

periods of unusual droughts. 
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In order to cover for the risk of their animal loss in such disastrous conditions, 

farmers and herders generally carry extra cattle as an insurance against the bad 

effects of droughts. “The reason for accumulating stock lies not in a desire to 

increase yield beyond a fixed domestic target, but in the need to provide the 

household with some security against environmental fluctuations…which places 

the burden of the future on the herdsman’s own shoulders”, confirms Ingold 

(1980:134). 

This practice results in herd sizes larger than carrying capacity and imposes an 

additional strain on grazing lands particularly during drought periods. In the 

long run, crop yields and livestock productivity decline and the process is 

reinforced and gains momentum. 

On the other side, trees for fuel wood, flowers, fruits and roots are over-

exploited for energy or food. In some rural food-insecure areas, poor reap 

immature fruits and flowers or extract pivotal plant roots for food. Such 

practices attributable to poverty, in the long-run, deplete natural resources, 

reduce bio-diversity and prevent plant regeneration. Obviously, poverty is 

unfortunately the most powerful engine of environmental degradation in 

sahelian countries. Living on the edge of the survival, rural households deplete 

their own natural resource-base to seek subsistence sometimes against their own 

will; high priority is given to the short-term needs at the expense of the future. 

This is what Diagana (2003) characterizes as “myopic low rate of time 

preferences and high discount rates for natural resources”. Their behavior is 

above all rational since their short-term survival is at stake, although the 

extracted resources can sometimes be more profitably invested elsewhere” 

(McConnell, 1983; Diagana, 1999).  

To prevent natural resource depletion economic incentives are useful since they 

are likely to make inputs easily available. Such incentives may be (i) credit, (ii) 

rural roads or (iii) large scale investments to improve bio-physical assets. The 

availability of credit may induce positive effects in the natural resources 

management at some farmers’ level, mostly for them who can meet the 

traditional credit system requirements. Most countries, although in an urging 

need for rural credit, are still under the traditional credit system that hardly (if 

ever) grants credit to farmers or pastoralists, because of the high risk associated 

with their activities. A more flexible system, suitable to those producers’ 

circumstances is then needed.  

A good rural road system is crucial to facilitate intensification; many villages 

in the Sahelian countries cannot be accessed, particularly during the rainy 

season18; when they are accessible, it is at a very high cost. Input prices therefore 

are high because of high transaction costs. 

                                                 
18

 It is common for development projects and NGOs to shut down their activities in some 

villages for 2-3 months because of inaccessibility during the rainy season. 
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Large scale investments are sometimes sine qua non conditions for natural 

resource management. Natural resource management is usually not only carried 

out on an individual plot, but also and most importantly in the larger framework 

of a landscape, a “terroir”19 or an “inter-terroir” space. It often involves many 

villages, many communities and stakeholders. In some sahelian countries, the 

degradation of natural resources such as forests, soils…is so serious that the 

communities alone cannot remedy due to the high cost of necessary investment. 

 

                                                 
19

 The terroir can be defined as a management unit including landscape and lifescape 

generally associated with a village.   



 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 : Household Resource Allocation and Environmental Consequences  
Source: Adapted from Reardon et. al. (1995) 
(+++): high; (++): medium; (+): weak

Objective: Actual Household Food/Livelihood Security Farmers, Agro-past, Sed.Past & Transhumants 

Natural Resources and Capital Available to meet Household Food/livelihood Security Objective  

Farmers  
• Natural resources 

• Human Capital  

• On-farm physical assets 

• Off-Farm physical assets 

 

Farming(+++) 
 

Agro-pastoralists 
• Natural resources 

• Human Capital 

• On-farm physical assets 

• Off-Farm physical 

assets 

Farming (++) Livestock(+) 
 

Sedentary Pastoralists. 
• Natural resources 

• Human Capital 

• On-farm physical assets 

• Off-Farm physical assets 

Farming (+) 
Livestock (++) 

 

Transhumants.  
• Natural resources 

• Human Capital 

• On-farm physical assets 

• Off-Farm physical assets 

Livestock (+++) 
 

Household Multi-sectoral Production and Investment Activities 

Agriculture (+++) Agriculture (++) 

Livestock (+) 

Agriculture (+) 

Livestock (++) 

Livestock (+++) 

ENVIRONMENTAL CONSEQUENCES OF HOUSEHOLD ACTIVITIES 

Natural Resources and Capital available in the long run 

Conditioning 
Factors: 
Policies, 

Technologies, 

Institutions and 

Community 

Assets 
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A fortiori can no individual reverse the degradation by himself. Governmental 

actions, NGOs or projects’ interventions are absolutely needed. The Soil and 

Water Conservation project in the north of the Central Plateau of Burkina Faso, 

funded by the International Funds for Agricultural Development (IFAD) is 

illustrative of such a usual approach. Rock bunds were constructed across 

villages and terroirs, regardless of the cropping status of the land (cropped or 

fallow) to slow down the water run-off and the subsequent soil erosion and to 

improve water infiltration. Other projects or NGOs (PATECORE, OXFAM-UK 

funded Projet Agro-forestier) adopting the same approach, restored eroded land 

to reduce the rain water run-off. 

Doing this, they finally enabled individual farmers to reasonably invest in their 

own fields. This was a relative success since most farmers adopted contour rock 

bunds which they combined with the zai20 for higher crop yields. Even 

pastoralists who usually move down to the southern part of Burkina Faso 

seeking water and pasture for their animals, do not have to do so any more, since 

the pasture is more abundant (due to more bio-mass) of better quality (due to a 

greater herbaceous species diversity) (Kaboré et al. 2003). 

This evidence shows that access to capital and credit market along with 

institutional support may be effective instruments to make farmers produce 

efficiently and progressively save natural resources.  

Actually, environmental degradation may be caused or worsened by 

demographic pressure only in the absence of innovations leading to more 

intensification. Income rise due to higher productivity brought up by innovation 

could lead to a decrease in the need for more children, as stated above. Children 

will be somehow substituted for innovations and demographic pressure on 

natural resources will decline.   

In summary, poverty and environmental degradation go hand in hand (Norton et 

al. 1993). Poverty causes people to follow agricultural or livestock production 

practices that produce food in the present, at the sacrifice of future production 

such as deforestation, overgrazing, over fishing, continuous (no-fallow) 

cultivation or farming on marginal lands. In order to reverse the environmental 

degradation, economic growth as a necessary condition is needed to combat 

poverty first. Interventions that promote economic growth (but not at the 

expense of future generations) could help reduce environmental degradation and 

consequently the prevalence of conflicts associated with natural resource use. 

                                                 
20

 The zaï is a SWC technique, which consists of digging small pits (10-15cm of diameter and 

of 20 cm of depth) where organic matter is laid (about 500g per pit); a crop (generally 

sorghum or millet, sometimes associated with cowpea) is sown later before or at the first rain. 

The pits become a favorable micro-environment where the crops benefit from longer moisture 

conditions and from the organic matter. This is a traditional technique which has been 

drastically improved over time given the worsening cropping conditions. 
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2.3. Incidence, characteristics and typology of NRM-based Conflicts in the 
Niger River delta of Mali 

 

2.3.1. Incidence of conflicts in the Niger River delta of Mali 
Increasing population growth, expansion of cultivated land (with the subsequent 

disappearance of fallow), and the introduction of cash cropping accompanied by 

a degradation of the vegetative cover have conspired across the Sahel to create 

situations of confrontation between rural stakeholders.  The incidence of these 

conflicts, particularly between farmers and herders, is increasing (Souley, 1996; 

Maïga et al. 1996; Blench, 1997). These conflicts can become extremely violent 

when the disputants contesting the right to use a resource are anchored in 

historical relations of ethnic conflict. This was the case of the conflict between 

the Sosobe (Fulani) and the Salsalbe in the Niger Delta of Mali. Vedeld (1998) 

indicates that “the main resource-access conflict which has specific tenure 

dimensions follows from increased demand for flood-recession land… These 

areas host some of the best remaining pastures for livestock and pastoralism”. 

Contesting claims to a grazing territory dating back to 1936, exploded into a 

violent confrontation in December 1993 leaving 29 dead and 42 wounded 

(Maïga, 1996; Vedeld, 1994).  Often contesting claims in the Niger Delta are 

linked to traditional relations between Fulani and their ancient slaves 

(Rimaïbés). According to tradition, the Fulani allowed the Rimaïbés to farm 

Fulani-dominated territory, while they continued their transhumant practices 

(Maïga et al. op. cit. 1996, Cissé, 1996). Cissé (1996) reported that in the Niger 

Delta of Mali, about 42 percent of conflicts are between farmers and herders and 

40 percent between farmers and farmers. The coming of colonialism legally 

ended slavery; however, the Dina, a socio-religious land tenure organization 

established during Fulani dominance remained in force. 

 
2.3.2. Conflict Characteristics and Typology  
 

The combination of harder environmental conditions with a high population 

pressure results in a higher competition for scarce natural resources. The 

subsequent heightened competition gives rise to conflicts. Conflicts are not only 

found in conditions where complementary systems once co-existed (agriculture 

and pastoralism), but they are also becoming more frequent among members of 

the same community. Inter and intra-community conflicts are observed as the 

natural resource-base shrinks due to higher population pressure and diminishing 

annual rainfall. The disputed resources revolve around access to land but are 

particularly focused on specific rights to cultivate, graze and water (Moore et al. 

1999). 

 Pairs of actors involved in natural resource conflicts are often used to develop a 

conflict typology. This usually involves pairing farmers and/or herders with (i) 
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themselves or (ii) with other actors (fisher folk, non-local private sector, in-

migrants, the State or its agents) (See for instance Box 2.1).  It may be more 

useful, however, to categorize conflicts differently: do they occur between 

agents from the same systems or from different production systems:  

• Conflicts between agents in the same production systems: they usually 

result from attempts of the actors to maintain or increase the productive 

base of their production system. Here, conflicting interests generally 

revolve around issues of inheritance, land boundaries, and proprietorship. 

To the extent that unambiguous rules and procedures exist, these conflicts 

can normally be resolved without recourse beyond the village or 

community. 

• Conflicts between agents from different production systems: Traditional 

systems have used the natural resource base of the Sahel in multiple and 

complementary ways.  With increasing pressure on the resource base, 

however, livestock and farming systems are coming into conflict over the 

calendar of land use by the different systems (Soumaré, 1996). Conflicts 

are more serious because they threaten not only the immediate livelihoods 

of the disputants, but also the way of life of their communities. When 

ethnic differences between disputants are involved, the conflict may be 

further aggravated and larger constituencies to the conflict are drawn into 

the fray.  Maintaining control of local resources in the face of extra-local 

or in-migrant “strangers” can be a powerful force mobilizing the 

community. For herders, herd mobility is crucial to survival and, 

consequently, leads to the most common flash point initiating over 

conflicts. 
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Box 2.1: Conflicts in the inland delta of Niger River of Mali as perceived 
by governmental and NGOs key-informants, 1998. 

The Niger delta is a zone where many activities are developed: farming, herding, 

fishing, hunting,… because of the rich natural resource base. Therefore, nearly 

all kinds of conflicts are developed in that region. Land and water are the most 

important conflict causes and resolution mechanisms include both traditional 

and modern resorts but are still inefficient and improvement is needed. The most 

frequently recorded conflicts are: 

Farmers vs farmers: Land is the resource in dispute. Extensive agricultural 

practices, combined with high demographic growth increase pressure on land. 

Higher demand for bottomland or more fertile lands causes or increases conflicts 

between farmers. 

Farmers vs. pastoralists: Disputed resources are land (cropping and grazing) 

and water (in dry season) because of productive land reduction. The bourgou (a 

grazing plant growing in water) is no more abundant while more and more 

demanded both by traditional pastoralists as well as by agro-pastoralists and 

sedentary pastoralists. Conflicts are also caused by crop damage by animals 

deviating from pasture corridors and/or when farmers crop more usual pasture 

land. 

Pastoralists vs. Pastoralists; Conflicts are generally among Tamachek or 

Fulanis and are due to herd concentration on the same pasture, or “smuggle” 

grazing from other herders. 
Fishermen/fishermen Water is the disputed resource; the power of the 

traditional “masters of water” who traditionally regulate the use of water is more 

and more contested. Fishing convention (set up since the colonial period) about 

fishing periods and areas are no more respected. 

Between local people and governmental services: local people are in conflict 

with government services because they allow other people to cut wood or to 

graze animals in forests that are supposed to be reserves, with authorization 

from central administration. Hunters are also in conflict with those 

governmental services because they hunt in reserves. 

Conflicts between families or between villages are also observed over land or 

trees. 

The focus is now how to get a new vision of natural resource management 

(NRM) that considers livestock and agriculture as complementary rather than 

opposed activities. That’s why all parties should be involved in NRM or conflict 

management institutions. 

 
Source: Key-informants (governmental services and NGOs) survey in Mali, 1998 
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While the most frequently mentioned (and often more violent) conflicts are 

between herders and farmers21, there are nearly as many less notorious affairs 

between farmers and farmers, or herders and herders. The conflicts can become 

extremely violent when the disputants contesting the right to use a resource are 

anchored in historical relations of ethnic conflict. Conflicts may occur both 

within a village and between villages. 

Conflicts over access to natural resources and their benefits are also recorded 

between generations and between men and women in the same lineage. 

Women’s tenure security is often very weak (Maiga, 1997). 

Lo et al. (1996) note the importance of distinguishing between conflicts which 

are horizontal and those which are vertical in orientation. Throughout the region, 

conflicts are arising not only between cultivators and herders and among 

themselves and their communities (horizontal), but also between each of these 

and the central government (or its local agents like the Forestry) or specific 

development projects (vertical). Often the central government, or a development 

project, is a background partner setting the stage for and reawakening latent 

conflicts. The privatization of the economy leading to access of forest reserves 

by the private sector has aggravated this trend. Vertical-type conflicts are not as 

frequent in the region of study although possible, as the other types of conflicts. 

 

2.4. The role of technological and institutional innovations 

Poverty reduction is indeed a struggle that is important in the perspective of 

conflict mitigation. Among viable possibilities is the adoption of innovations 

both technical and institutional that interact to increase food production and 

raise incomes. Technical innovations such as new crop varieties or new cropping 

or animal raising systems could improve yields (through intensification, activity 

integration or diversification) for a better use of the scarce resources.  

An illustrative example of the technological innovation impact on natural 

resource use is available in the Central Plateau of Burkina Faso22. The Yatenga 

(northern part of the Central Plateau) in the 1950s - 1970s presented an 

                                                 
21

 However, it is remarkable to notice how commonplace some conflicting parties make the 

matter; an influent resource-person in Dori in Burkina Faso (Dr. Ly, Secretary General of the 

APESS i.e. Association pour la Promotion de l’Elevage en Savane et au Sahel) ironically 

explained to me that conflicts between farmers and pastoralists are not that hard and should be 

seen as “episodes” that is, occasional events in the lifespan of farmers and pastoralists. This 

may be true in this particular case since in the sahelian zone of Burkina Faso, most farmers 

are pastoralists and vice versa; compromises are often easily set up, following the popular 

wisdom stating that “a bad arrangement is better than a good trial”. This may not be 

necessarily the case in different instances like the inland region of the Niger delta of Mali. 

 
22

 See Kaboré et al. (2003). 
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exception to the Boserup’s hypothesis which says that an increase in population 

density and growing pressure on available natural resources are necessarily 

accompanied by a process of agricultural intensification. Instead, in Yatenga, a 

process of extensification was induced. The spectrum of drought, poverty, 

famine and environmental degradation pushed many farmers in this region with 

their backs against the wall. They either had to migrate to other more favorable 

regions and many did so, or they had to learn how to cope with or overcome 

these problems. Consequently, farmers started to develop traditional 

technologies such as zaї23 and stone bunds and the combination of both 

techniques proved to be very efficient in the rehabilitation of strongly degraded 

land. 

Until 1980, the extension system had not been able to offer effective resource-

enhancing technologies acceptable to resource-poor farmers. 

In this difficult context both farmers and NGO technicians started to experiment 

with Soil and Water Conservation (SWC) techniques. The farmers concentrated 

on improving their traditional planting pits or zaï and NGO technicians 

concentrated on contour stone bunds.  

Rock bunds were constructed across villages and terroirs, regardless of the 

cropping status of the land (cropped or fallow) to slow down the water run-off 

and the subsequent soil erosion and to improve water infiltration. Other projects 

or NGOs (PATECORE, the OXFAM-UK funded Projet Agro-forestier) 

adopting the same approach, restored eroded land to reduce the rain water run-

off. Doing this, projects finally enabled individual farmers to reasonably invest 

in their own fields. This was a relative success since most farmers adopted 

contour rock bunds which they combined with the zai for higher crop yields. 

Even pastoralists who usually move down to the southern part of Burkina Faso 

seeking water and pasture for their animals, do not have to do so any more, since 

the pasture is more abundant (due to more bio-mass) of better quality (due to a 

greater herbaceous species diversity) (Kaboré et al. 2003). 

Actually, environmental degradation may be caused or worsened by 

demographic pressure only in the absence of innovations leading to more 

intensification. Income rise due to higher productivity brought up by innovation 

could lead to a decrease in the need for more children, as stated above. Children 

will be somehow substituted for innovations and demographic pressure on 

natural resources will decline. In the Yatenga region where SWC technologies 

became available, as they could be mastered by all farmers, and efficient in the 

sense that they increased yields and had other desirable impacts such as 

                                                 
23

 The zaï is a SWC technique, which consists of digging small pits (10-15cm of diameter and 

of 20 cm of depth) where organic matter is laid (about 500g per pit); a crop (generally 

sorghum or millet, sometimes associated with cowpea) is sown later before or at the first rain. 

The pits become a favorable micro-environment where the crops benefit from longer moisture 

conditions and from the organic matter. This is a traditional technique which has been 

drastically improved over time given the worsening cropping conditions. 
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reforestation (regeneration of so far disappeared species), food security, reduced 

poverty and most importantly a better integration agriculture-livestock. This 

integration of agriculture and livestock results not only on more productive but 

also in more sustainable systems of production
24

. See Figure 2.4 illustrating the 

switch from the ‘vicious circle’ to the ‘virtuous’ one. The farming system has 

drastically changed and all variables were reversed: more intensification, more 

cropping-livestock integration, crop yield increase, more fodder and pasture 

(due to adjusted herd size), replenished vegetation with more reappearing 

species (trees)
25

, better pasture quality, etc…and less impact of the external 

factors (See Kaboré et al. 2003 for the whole success story). 

Of course, the above success stories in Burkina Faso may not be applicable in all 

the Sudano-Sahelian region of West Africa in general and in Mali in particular. 

This is due to the local-specifity of agriculture. Alternative soil and water 

management techniques exist and could be improved and adopted in Mali such 

as tied ridges as well as high-yielding varieties and inorganic fertilizers. 

 

Institutional innovations are generally harder to set up and to introduce into the 

community but are necessary to accompany technological improvements and 

should appear as incentives for a better management of natural resources. This 

may be illustrated by the warrantage
26

 credit system in the the Sudano-Sahelian 

region of West Africa: although farmers are aware of the benefits of 

technological innovations, they usually cannot afford to adopt recommendations 

that call for large investments at given periods in time. The warrantage credit 

facility practiced in Asia for many years, is considered in the Sudano-Sahelian 

region of West Africa as a means to support small farmers in their efforts to 

adopt technologies, by solving their liquidity problem. The system, although 

useful to alleviate farmers’ liquidity constraint in principle, takes time to be set 

up in rural areas because of institutional issues related to food prices. The 

warrantage system is based on the hypothesis of substantial food price increase 

in time from harvest to pre-seeding period, which is not always the case from 

one year to the other. During good years, food prices remain relatively stable 
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 The success story led the International Fund for Agricultural Development (IFAD) to 

extend the SWC project zone to another region of Burkina Faso (PICOFA in the eastern part) 

and to fund the PDRD in the region where the success was experienced.  
25

 So far, vanished species of trees have reappeared at the surprise and satisfaction of some 

farmers who recognized they are discovering those species that they heard about since their 

childhood without having any chance to see them before. 
26

 Initiated in the Sudano-Sahelian region of West Africa by the Food and Agriculture 

Organization (FAO) in collaboration with ICRISAT and the International Fertilizer 

Development Center (IFDC), the warrantage is a credit system where farmers stock their 

produce at harvest with a local entrepreneur and receive cash on credit. Together, they sell the 

produce about four months later. This creates a higher probability of making about 40 % 

additional profit. The system allows farmers to raise cash to buy farm inputs including 

fertilizers, improved seeds, or other investment inputs. 
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and give no opportunity of making profit. Similarly, in most countries (Ghana 

for example) markets are liberalized with lots of food imports; “therefore the 

previous problem of low grain prices after harvest, and price rocketing during 

the dry season, is not such a problem anymore” (Humphreys, 2007). This tends 

to make food prices even lower than at harvest time. The whole system, as a 

removal of barriers to the adoption of technologies, becomes therefore useless. 

In conclusion, it is clear that the combination of both (technological and 

institutional) innovations and economic incentives (infrastructure improvement, 

credit systems…) could in the long term change the conditions of life. These 

conditions could be part of these “countervailing factors lowering the 

productivity of the additional child” as stated above. Such a combination leading 

to an income rise could subsequently contribute to a decrease in population 

pressure because the latter income rise will decrease the need for numerous 

children (see above). Since innovations lead to less population growth through 

the reduction of number of children, per capita income will rise as well as 

‘human value of time’. This in turn creates strong tendencies to have fewer and 

fewer children (Norton et al., 1993). Consequently, pressure on natural 

resources will decrease while the demand for environmental protection will 

increase in the long run. Natural resources will then be managed in a more 

sustainable way and conflict prevalence will have more chance to be reduced. 
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Source : Adapted from Kaboré et al. (2001) 

Figure2.2: The switch from the ‘vicious circle’ to the ‘virtuous’ one in the Central Plateau of Burkina Faso 
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2.5. Strategic options 
 

In summary, poverty and environmental degradation go hand in hand (Norton et 

al. 1993). Poverty causes people to apply agricultural or livestock production 

practices that produce food in the present, at the sacrifice of future production 

such as deforestation, overgrazing, over fishing, continuous (no-fallow) 

cultivation or farming on marginal lands. In order to reverse the environmental 

degradation, economic growth as a necessary condition is needed to combat 

poverty first. Interventions that promote economic growth (but not at the 

expense of future generations) could help reduce environmental degradation and 

consequently the prevalence of conflicts associated with natural resource use. 

Economic and agrarian policy interventions could be used to mitigate potential 

conflicts between alternative resource use options and to reduce tensions 

amongst different groups of land users. In principle, different policy strategies 

are available, including:  

(a) pure technological options (enhancing factor productivity);  

(b) changing factor availability (land distribution, labour extraction)
27

; 

(c) economic strategies towards market reforms (changing relative output or 

input prices); and, 

(d) policies focusing on institutional changes (e.g. improved credit access, 

public investment in infrastructure, public works, etc.). 

We will discuss some of these options in detail in Chapter 6. 
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 We did not include capital/credit in our simulations (given the already extensive discussion 

in other literature on microfinance initiatives)  




