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8.1. Introduction 
 

This study should be viewed as a research contribution to the effort to address 

the issue of natural resource management in the perspective of poverty reduction 

in the presence of decentralization in progress in Mali. Climate change and 

human activities have led to the degradation of the natural resources while 

demographic pressure is getting higher; a social restructuring then took place 

(farmers having more and more livestock, traditional pastoralists farming more 

and more and unsuccessful fishermen becoming farmers while some pastoralists 

remain transhumants). Conflicts between stakeholders become therefore more 

frequent.  

On the other hand, decentralization is on-going in Mali and over 700 communes 

were created which are empowered for local development and natural resource 

management in particular. In this context, participation is obviously a necessary 

condition for success and knowledge is required for appropriate decision making 

and sustainable actions. 

This study aimed to identify (i) technologies and/or policies that are likely to 

change incomes for various groups and corresponding trade-offs between groups 

and (ii) the implications of the identified changes on natural resource use or 

abuse in the Madiama commune (Mopti region) representative of areas 

characterized by (i) demographic pressure, (ii) activity diversity (iii) natural 

resources endowment in a progressive degradation and (iv) recurrent conflicts 

over their use.  

Our hypothesis was that increasing incomes of the different groups through 

technical, policy or institutional changes is likely to improve natural resource 

management, which could in turn reduce conflict occurrence.  

A fieldwork was conducted in five of the ten villages of the Madiama commune 

and 120 households were interviewed. 

First, a Social Accounting Matrix is constructed for the Madiama commune in 

order to highlight linkages between stakeholders and secondly, a commune-level 

CGE model (with relevant farm-households) based on the SAM, is developed to 

study policies that could be helpful for decision-making by the newly 

empowered development unit i.e. the Madiama commune. 

This chapter highlights in the first place the strengths and weaknesses of the 

approach and of the tools used. Then it summarizes the main findings and raises 

issues which, although of some interest, could not be addressed in the thesis. It 

draws some policy recommendations and finally discusses research issues in the 

last section. 
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8.2. Strengths and weaknesses of the SAM and justification for the 
commune-level CGE model 

 

This section summarizes the strengths and weaknesses of the SAM as well as 

the justification for the farm-household CGE model developed in this study as a 

remedy. 

 

8.2.1. Strengths of SAM modeling 
Due to its fairly simple theoretical basis, the SAM allows for a synoptic view on 

the whole economy with the inter-relations between activities and decision 

making units. The flexibility of the approach is particularly desirable to address 

natural resource management since it allows for disaggregating specific sector 

elements involving various production activities and specific households in 

order to understand inter-linkages among groups. Moreover, the SAM provides 

a comprehensive package and computed multipliers summarize linkages 

between production structures and income distribution. Such multipliers offer 

important information to commune level decision-makers on the prospects for, 

and differential impacts of, economic growth on the various sectors. This has 

direct implications for who benefits and loses from policy changes and, by 

extension, how conflicting sectors benefit and how they might accordingly react 

to changes. 

 

8.2.2. The SAM weaknesses 
They are of three types and are basically relative to: 

 

The fixed-price assumption: the crucial role of prices is not explicitly accounted 

for; in particular in rural areas like the Madiama commune, where imperfect 

markets exist and transaction costs are high, prices have a strong impact on the 

level of production, consumption…. It is important to explicitly account for 

prices (market or shadow prices) in order to portray a real world economy; that 

is why the farm-household CGE model is developed to overcome this 

shortcoming. 

 

Excess capacity or elastic supply assumption: the SAM approach assumes that 

there exists an excess capacity (elastic supply) and unemployed factors of 

production in all sectors. Such an assumption is not true since there are some 

binding constraints in some factors such as land and inputs… Automatic 

adjustments do not occur in the short run in response to exogenous policies. The 

absence of prices in the SAM indicates that the economy cannot achieve an 

optimal level of resource use, which is a serious pitfall in terms of policy 

measures. 
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Linear, fixed-proportion inputs on the production side: this assumption 

assumes constant marginal productivities of factor inputs, which is not always 

realistic since production function may exhibit decreasing or increasing 

marginal productivities, particularly in the agricultural sectors where erratic 

production conditions exist.  

 

8.2.3. Justification for the farm-household CGE model 
CGE models were developed to overcome the above limitations to the SAM 

since they permit analyses that consider the economy-wide implications of 

prices changes and the use of resources that are fixed in supply. CGE models 

basically consist of equations, variables, parameters and functional forms that 

describe households’ behavior (utility and profit maximization), technological 

and institutional constraints, domestic and world market profiles and closure 

rules to ensure equilibrium. This primarily aims at replicating the benchmark 

situation reflected in the SAM, which means an endeavoring to be as close as 

possible to the real situation. The originality of specific models such as the farm-

household CGE model developed at the Madiama commune level originates 

from their closeness to the reality by accounting for market imperfections that 

lead to price gaps and specific shadow prices for households and subsequently 

their income and resource use. 

 

 

8.3. The main findings 
 

8.3.1. Results from the SAM 
The main findings from the SAM can be summarized as follows: 

 

Given the current activity pattern, any policy that aims to promote the current 

activities in the economy could end up with more conflicts since it primarily 

benefits to the land-consuming livestock sector. Family labor is the most 

rewarded for the agro-pastoralists compared to the other groups. This clearly 

shows that any policy promoting family labor is likely to be in favor of the agro-

pastoralists. An injection to agro-pastoralists’ income in the form of government 

transfers, induces not only one of the largest direct effects on the income of this 

group but also for the other three groups. The agro-pastoralist group is the best 

channel for income redistribution while the sedentary pastoralists’ one is the 

poorest. A greater number of animals (large ruminants in particular) are 

expected following an increase in the households’ income. This could increase 

conflicts between farmers and pastoralists in the area since the livestock system 

is extensive and therefore more space-consuming. 

Transferring income to transhumant pastoralists induces a larger impact on all 

other households than doing so to any other group. However, any such a policy 

will tend to benefit less to transhumants as a separate group and might induce or 



 

 174 

exacerbate conflicts. Seeking the largest impact by transferring income to 

transhumants ends up with detrimental effects on this group who will have to 

move more and more on a larger area; this increases chance of generating 

conflicts. 

There is a dilemma, for livestock activities are the most reactive to policy, and 

transhumants seem to be good channels for local development. On the other 

hand since transhumance requires more and more land for pasture and water and 

therefore gives rise to conflicts between stakeholders, this needs negotiation 

between stakeholders and with the communal authorities to make decisions for a 

better management. Since the model is developed in a region where livestock 

production is dominant, the inter-linkages show the importance of this sector 

and possible policies are related to the same sector. Some complications are then 

expected in the field of consensus building, particularly between pastoralists and 

farmers. 

 

8.3.2. Results from the CGE 
The analysis conducted examined the effect of some policies on key variables 

such as prices, sales, purchases and mostly income. The policy simulations are 

related to land, labor, commodity world prices, exogenous income transfer and 

transaction costs. 

The analysis is conducted on particular variables before focussing on policy 

effects on (i) income, (ii) welfare and (iii) income distribution.  

 

Impact of the reduction in land availability: a decrease in land availability 

entails a decline in production activities and increases trade which tends to 

compensate for this decline. Transhumants are more sensitive to a decrease in 

land availability and experience the highest shadow prices both for land and 

capital. By definition transhumants extensively use land and a decrease in the 

availability of this resource could penalize them in the short run; however they 

develop some flexibility which enables them to adapt, carrying out some income 

generating activities and selling out labor, which increases their income.   

 

Impact of a change in labor availability: the most impressive finding, when 

family labor becomes more available—which is seen as labor constraint 

alleviation—is relative to the transhumants. They rather experience a decrease in 

milk transformation and trade while these activities increase in the instance of 

labor decrease. This particular behavior of this group of households highlights 

their flexibility and capacity to avail of some opportunities. Reducing their milk 

trade when they have more time and increasing it in periods of relative labor 

shortage makes sense since they happen to sell out labor and purchase some 

when necessary. 

A decrease in labor tends to increase some crop production (millet for sedentary 

pastoralists and rice for agro-pastoralists), but decreases livestock production. 
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This depicts a substitution of livestock activities for cropping ones. Milk 

transformation increases in the transhumants’ group which exhibits a rather 

flexible behaviour: they switch to selling out labor when labor availability 

increases. 

 

The impact of the reduction of the transaction costs: the results confirm many 

observations about the impact of the bad quality of the infrastructures (bad 

roads, inadequate input delivery system) which tends to increase prices and 

influence market participation (Ruijs, 2002); a slight decrease in the transaction 

costs (of 10% for example) is of no impact on income in the Madiama region. 

Only the implementation of a strong policy of infrastructure improvement (at 

least a 28 % decrease in the transaction costs) is able to boost households’ 

income and other variables, after roads are improved and transhumant 

pastoralists will benefit more of such a policy probably because of their habit to 

move within the commune.  

 

Policy combination 
Millet revealed to have an income potential in a context of an increase of both 

labor and its world price, mainly for sedendary pastoralists and farmers. 

Transhumants who are not usually large millet producers do not get a substantial 

income increase even in the case of better millet prices and more labor. A 

similar trend is depicted in the case of (i) rice in particular for agro-pastoralists 

and sedentary pastoralists and (ii) large ruminants for transhumants. 

Income effects are more substantial when land availability decreases and the 

world prices for commodities based on natural resources increase for all 

categories of households. The importance of natural resources increases in this 

case. Sedentary pastoralists, agro-pastoralists and farmers benefit more from 

large ruminants. On the contrary, transhumants experience a dramatically low 

income increase, which means that land decrease reduces the income potential 

of keeping large ruminants even in a situation of better prices. 

 

Welfare impact 
The analysis clearly revealed that some (increasing) compensation is needed for 

all household groups at all levels of labor decrease. On the contrary, all 

households, except for transhumants, would be better-off if labor availability 

increases. If a land decrease policy is adopted for all households, only 

transhumants are to lose income and welfare. 

 

Equality impact 
Very low Gini coefficients are associated with the policies, meaning that they 

could be implemented with no expected inequality effects on income 

distribution. 
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The above analysis highlighted some important characteristics of households in 

the Madiama commune as well as their behavior in the presence of some 

policies. A differentiated reaction to policy simulation is observed; transhumants 

showed to be very flexible to cope with factor constraints (labor, land reduction) 

and thus get more income in some cases. In the same track they are very often 

hit by the policies: they frequently need to be compensated for income or 

welfare loss. The overall effect of the policies is not likely to worsen the income 

distribution among households given the low Gini coefficients. 

The limitations to our CGE model are relative to the assumptions made to 

construct the model which may influence the outcomes, namely: (i) the Cobb-

Douglas specifications for both consumption utility and production functions 

imply that consumer expenditure shares per consumer commodity category will 

remain stable, while for production there is perfect substitution. Both 

assumptions will hold if the shocks are not too great. For large shocks, the 

assumption may be unrealistic, (ii) the linkage transaction costs/market shares is 

a plausible assumption if the market shares in transactions for different 

household categories do not change dramatically. The fixed production 

structures in the production part of the model help prevent radical shifts so 

common in mathematical programming models. This assumption holds for not 

too great shocks; and (iii) the perfect information assumption of the CGE model 

is limited to the commune level. 

 

8.3.3. Interesting issues not addressed 
The CGE model as it is applied to the practical case of the Madiama rural 

commune, although relevant and likely to shed some light on policy issues, is 

worth some comments, particularly regarding:  

• The Walras-type equilibrium state: the obtained results refer to a given set 

of resource endowments for the four household groups; although some 

mechanisms (e.g. tax system) can be set up to achieve a new equilibrium 

state, it is questionable how practically this can be done in the rural area 

of Madiama. The obtained equilibrium should not be understood neither 

as a state of wealth nor as a sign of equity: it may be reached despite the 

high incidence of poverty. We may be in equilibrium of poverty and some 

actions are needed for development. 

Moreover, the state of equilibrium may not be stable though, confirming 

the dynamic orientation of some actions and possible multi-equilibrium 

solutions obtained for some of the simulations. 

• The differential bargaining power of stakeholders: within the commune 

the stakeholders do not have the same level of bargaining power. The 

simulations do not account for the negotiation process that take place in 

the context of multi-stakeholders in the rural commune and above all with 

conflicting objectives and strategies: pastoralists need more land for 

pasture while farmers need it to increase their food production. This 
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negotiation process largely depends on the role of the newly empowered 

authorities (nouveaux élus) leading the Madiama commune. Their 

impartiality is strongly required in order to make the simulations work in 

policy format. In default of such impartiality, the “nouveaux élus” could 

mis-manage by conducting some policies that favor the group whose 

bargaining power and the influence network are the strongest, although 

non-beneficial to other groups and to the overall commune. The issue of 

accountability is consequently raised in this context. Stakeholders should 

participate in the commune life by checking not only the relevance but 

also the implementation of policies, to the extent that organized, strong 

and credible political parties or an active civil society exist. 

• The difficulty for consensus building: Involving all stakeholders is a 

necessary but problematic task; the nature of the natural resource 

management resembles a game in which each player aims at maximizing 

the pay-off of his own actions. In this context, it is extremely hard to do 

without consensus. Building such a consensus, although a necessary 

condition to policy implementation is a slow and difficult process. Getting 

together and negotiating between stakeholders seem to be good steps; 

issues should be dealt in a holistic perspective76 of development in general 

and of natural resource management in particular. 

• Although necessary, this process may be hard to realize; pending or ill-

resolved conflicts prevail and could prevent from achieving desired 

consensus for it is of common knowledge that some bribery occurs in the 

process of conflict resolution in the delta region. During  the interviews 

with key informants, it was pointed out that some conflict parties try and 

try again to wake up solved conflicts by bribing the préfet who newly 

arrives, with sheep or even cattle. This clearly shows that the authorities 

of the commune should avoid and even punish such bad behaviors in 

order not to jeopardize the decisions that they could make in order to 

better manage the natural resources. Indeed, consensus building is tough 

and does not follow a standard methodology; inter-village level 

experiments in decentralized NRM have taken place at the local level in 

Mali. In some cases, they have been assisted by locally based NGOs (SOS 

Sahel in Bankass and the Near East Foundation (NEF) in Douentza) or 

supported by researchers in collaboration with extension personnel (Siwaa 

in Sikasso). Relations between the local population and government 

service agencies in support of co-management of natural resources need to 

be developed (Moore et al., 2005); co-management agreements are often 

developed between villages but there is no single approach as stated 

above and some assistance to local population is needed. 

                                                 
76 The SANREM project conducted an experiment on an interesting process of consensus 

building in the Madiama commune. 
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From the above comments, it can be easily seen that the results on policy 

simulation analysis conducted in previous sections should ultimately not be seen 

as a tool package that can be used to address poverty alleviation through a better 

natural resource management but a thinking framework useful to the decision-

making process. Moreover, some necessary conditions are expected in order to 

get things start working, such as participation that makes decentralization turn 

out true and effective. 

 

 

8.4. Policy recommendations  
The recommendations are made in the two areas of the decentralization process 

and of the policy simulations. 

 

8.4.1. On the decentralization process 
The decentralization is the backbone for local development; however, as stated 

in chapter 7, the process in Mali meets some difficulties that are mainly (i) the 

weak involvement of the civil society in the management of the commune (ii) 

the absence of a status for customary authorities which are still present and (iii) 

the weak contribution of governmental services due to lack of resources (human 

and financial). 

In presence of such pitfalls, the following actions are worth consideration: 

• Reinforce the process by involving more the population by creating or 

enhancing their participation capability through information, training, 

meetings and dialogue between stakeholders. This capacity building will 

enable people to be more and more involved in the process from the 

generation (planning) of development programs, their implementation to 

the monitoring and evaluation of results. 

• Build consensus over the use of natural resources: as stated above, no 

sustainable resource management can be set without a consensus among 

the main stakeholders since full implementation of collective actions will 

be compromised if the interests of any stakeholders, whether socially 

powerful or not, are ignored. Although tough to be performed, consensus 

building should be undertaken. The process must be iterative, allowing for 

the adaptive learning that takes a considerable amount of time to bring all 

stakeholders together in an informed and voluntary manner, and to 

negotiate consensus on each component of the decision to be made. As 

Moore (2003 op. cit) noted, “the process needs time to evolve and mature, 

because building trust between groups is a time-consuming process”. 

• Give more resources (human and capital) to the commune in order to 

implement development projects. Resources are essential engines to 

development; lack of these factors is inevitably source of failure that will 

curtail the whole process and jeopardize it. In contrast, the optimal 
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combination of them allows turning the decentralization into an 

opportunity rather than a risk.  

• Encourage transparency and accountability of all local authorities who are 

engaged in the management of local resources: local authorities should be 

as open as possible to local population so that their actions can be 

followed up and monitored any time. Actions which are decided and 

implemented by local authorities without any participation of local 

population and any possibility of control are dangerous for the 

decentralization process. 

• Make certain that the legal instruments used to establish local 

accountability and to transfer powers are secure so that transfers are made 

as rights rather than as privileges to be given and taken back by central 

authorities: decentralization should not be an opportunity to duplicate 

“lords” at the local level but a transfer of responsibility and commitment 

to promote local development. The presence of local authorities that 

perceive it as privileges will be counter-productive and stands for 

jeopardy to the whole process. Similarly, they should not receive any 

pressure from the central government that will have them make unwise 

decisions.  

• Promote a strong civil society through the development of its technical 

and advocacy skills; however, civil society organizations should ensure an 

impartial control of local authorities. In the same time, the civil society 

should make sure that local elite does not capture the power and 

patronize, since as stated Olowu (2001), “in many instances, it is local 

elite rather than the most vulnerable that capture decentralized power—

which is then utilized to repress local minorities—including women and 

other marginal groups”. 

Unresolved or pending questions remain. The role of traditional authorities is 

still a question to be answered. Issues of natural resources and land in particular 

are tough and the local authorities should not probably be the only ones to 

address them since the traditional right is not totally denied. This means 

traditional chieftaincy is useful and should be associated: the main question 

remains how this can be done without risk of loss of power for the communal 

authorities.  

Moreover, the communal authorities should seek ways of cooperating with 

neighboring communes particularly for some issues which are common to them, 

such as forests, rivers, roads… 

Despite the above shortcomings, decentralization is the right path for 

development that deserves attention and deepening: there is no best alternative 

to promote local development. It needs to mature and should be tread carefully 

to avoid fatal failure. 

 



 

 180 

8.4.2. Policies based on the simulation results 
Given the above results it appears that some policies could be conducted: 

 

Development of public works: for example the construction of roads and dams 

at local level and using local labor will decrease family labor; as stated above, 

this tends to increase crop production and decrease livestock production. This 

policy, although entailing a slight decrease in households’ overall income in the 

short run, is worth consideration by the communal authorities. Its long run 

impact may be useful in the sense of natural resource management since it 

reduces livestock production and increases cropping activities. However it is 

absolutely necessary to get a consensus about this policy; the decentralization 

framework is again a good path to achieve it. 

 

Reduction of land availability: The communal authorities could encourage a 

consensus building about the reduction of land availability since it will decrease 

cropping and livestock production activities and rather increase trade activities. 

Of course, such a policy should be coupled with another one that will consist of 

an intensification program to support producers whose activities decrease. 

Transhumants develop some flexibility by carrying out some income generating 

activities at the expense of their traditional livestock production activities, which 

stands for a drastic change in the transhumants’ status. Although getting more 

income as a result of reduction in land availability, transhumants could loose 

their identity and experience a destruction of their traditional life. What is a 

transhumant with no land where to wander with animals, to settle any time, any 

where? What kind of Fulani will he be with no cattle in the long run? It is of 

common knowledge that there exists an invisible and mystic link between Fulani 

pastoralists and their cattle and that transhumance is a way of life rather than a 

mere activity. The implementation of any policy that will lead to the 

transformation of the transhumants’ status may be socially devastating since it 

may yield another category of households in the commune. 

 

Reduction of transaction costs by improving the infrastructures: the communal 

authorities need to invest in the construction of roads, in the improvement of 

input delivery services and infrastructures in order to reduce transaction costs. 

The study showed that such investments should be substantial enough to get a 

significant impact on incomes. However, this kind of investments cannot be 

made by one commune but in collaboration with neighboring communes since 

the Madiama commune is connected to others by roads that go beyond the 

boundaries of the region and reach remote places. Exchanges between Madiama 

and the other part of Mali are crucial and a good road system is likely to boost 

economic activities in the whole region. This highlights again the need for 

cooperation between communes for a higher level of synergy.  
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8.5. Implications for future research 
 

The discussion in this thesis shows that some research topics still remain to be 

investigated. Particularly with respect to the new process of decentralization, 

future research should focus on the following areas:  

 

The role of the communal authorities vs. customary rules: the natural resource 

issue is multi-dimensional (political, institutional, economic, social, ecological 

and judicial) and crucial to the rural commune; we previously stated that despite 

difficulties met in the process of decentralization in Mali, there is a lot of hope 

that it will strongly contribute to local development. For this reason, and given 

the learning problems inherent in the process, some studies embracing the 

holistic perspective of natural resource management should be conducted in 

order to shed light on the conditions of success of the decentralization.  For 

example, the new power given to communes includes land management which is 

so far implemented by customary authorities based on traditional rules. How 

successful can be the shift of power from customary authorities to communal 

ones? At what (social) cost? Another example is the role of taxes locally levied 

by the commune and their impact on the local economy. Since the communes 

receive insufficient support, the tendency could be to overtax local people; this 

could be unproductive for the local economy given the high poverty incidence in 

rural areas. 

Basically, the results of our study should be completed with other specific 

studies for better use. 

 

Poverty alleviation measurement of the policies 
Although some methods exist, the poverty was not measured: our study only 

showed some income effects of simulated policies. However, this does not 

imply neither that these effects are enough to alleviate poverty, nor to what 

extent the households’ poverty level is impacted. As stated in chapter 1, the 

quantification of the policy impacts on the natural resource management in the 

Madiama commune is out of the scope of the thesis. The quantification of such 

impacts could be a good argument to convince local authorities to implement the 

policies. Future research could include doing so in its agenda.  

 

Dynamic follow-up of policy impacts 
The CGE model used in this study is static in nature, which cannot allow it to 

account for accumulation effects in the commune over time. In future 

investigation it is necessary to develop a dynamic CGE model in order to 

capture long run effects and analyse poverty and inequality impacts of policies. 

Long run impacts may be largely different from short run effects. Similarly, 

short run effects are likely to change through time. Since poverty reduction may 

be effective in the course of time, it is crucial to investigate this issue in the long 



 

 182 

run perspective in order to overcome the static model limitations. How the 

process of poverty reduction is a bottom line to a better resource management 

could be better explained; therefore, people’s behaviour vis-à-vis the natural 

resources will be better understood.  




