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CHAPTER 6: POLICY SIMULATIONS FOR THE 
MADIAMA RURAL COMMUNE 

 

 

 

 

 

 
 

“The difference between a garden and the desert is not water but man” (a Tuareg 

proverb) 
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6.1. Introduction 
 

As stated in previous chapters, modeling serves as a basis to knowledge and 

knowledge in turn is the foundation to durable actions for the Madiama 

commune. In order to get useful results, models that are as close as possible to 

the complex real situation should be developed; at least they should deal with 

some important items which are characteristic of the real situation (see chapter 

5). In that sense, the commune CGE model for farm-households may be useful 

since it deals with imperfect markets and household market participation regime 

as described in the previous chapter. 

In this chapter, we examine some policy simulations following the base run 

results of the farm-household CGE model calibrated in the previous chapter.  

The welfare effects of such alternative policies are analyzed as well as their 

distribution (equality) impacts. 
 

 

6.2. Policy simulations 
 

It is crucial to understand the way the model drives the results: using a 

production function anchored in an existing SAM implies that we should tend to 

stay close to the original calibrated base run as much as possible since that is the 

initial feasible solution. Deviating with more than marginal shocks in exogenous 

parameters implies that the non-linearities in the model may start wreaking 

havoc in the results as it is characteristic of CGE models. 

In the context of the Madiama commune, land, labor (family and hired) and 

equipment are the main factors of production; we mainly focus on land and 

labor as key factors that are likely to influence natural resource management. 

Issues addressed in this chapter are the impacts of policies on natural resource 

use and their possible impacts on income and therefore on natural resource 

management and conflict mitigation. Such policies are either opted for by 

decision-makers or received as facts such as exogenous commodity price 

changes. Ultimately, the rural commune should be aware of the impacts of both 

types of interventions and events54.  

From the base run, policy simulations were computed and are three-folded as 

follows: 

                                                 
54

 The word policy in this chapter basically refers both to interventions by the commune and 

events such as a change in the world commodity price. 
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- Policies based on a decision made by the commune55: land and labor are 

key factors in the use of natural resources; the households’ response to 

changes in the availability of such factors directly impinges on natural 

resource use: less or more pressure for production activities and others. In 

turn, this will impact their income. For instance, if there is less land to 

exploit, producers could tend to focus on trade activities and therefore 

save natural resources. Conversely, when they have more labor they may 

use more natural resources or divert to other activities depending on the 

availability of other factors such as land and capital.  Transactions costs 

which obviously hinder trade and impact commodity prices can be 

reduced by the commune, for example by improving roads and delivery 

systems; this will stimulate other variables such as cropping and livestock 

activities and especially trade ones. 

- Changes abroad and influence in the commune: Such policies refer to 

changes in the commodity “world price” which are taken from outside; 

although the commune has no possible actions on such policies, their 

impact could directly or indirectly impact natural resource use and income 

levels. Higher prices generally induce more commodity supply; given the 

current (extensive) production systems and the poor levels of technology, 

producers will tend to use more natural resources. 

- The combination of the above: Both the above types of policies can occur 

simultaneously and it is obviously relevant to consider such a policy event 

in the perspective of the natural resource use and its consequences. 

The analysis of all policy experiments will include income and welfare impacts 

and focus on their perspective on the natural resource management and conflicts. 

 

6.2.1. Policies based on a decision made by the commune 
They are mainly related to changes in labor and land availability and transaction 

costs. 

 
6.2.1.1. Labor change experiment 
This experiment explores the commune-wide impacts of changes in the 

availability of family labor following an exogenous increase in the demand of 

labor through the implementation of public works or a decrease due to the 

adoption of a hypothetical labor-saving technology56. Labor is not only a key 

factor in rural production systems but also a factor whose allocation on a 

seasonal basis reflects the households’ preferences in face of some 

opportunities. In that sense, labor is viewed as a powerful lever factor for 

policies, particularly for poverty reduction strategies since labor is generally a 

                                                 
55

 Such policies are deemed to be consensus-based since participation is the necessary 

condition for a successful decentralization 
56

 For example, the research institute could release a time-saving technology for horticulture 

for the dry season and weed-resistant crop varieties that do not require frequent weeding. 
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source of income. That’s obviously why poverty reduction policies aiming at 

keeping the rural workers on their terroir are common actions in many 

countries; they could be implemented by the commune to get similar results. 

High labor-intensive works are often funded to construct roads or dams for local 

population by using local labor. In Mali, a pilot project of this kind started in 

2005 in the Ségou57 region and could be extended to other regions, given the 

satisfactory results. Besides impacts on income, such policies have firstly 

impacts on local labor market through shadow prices of labor and the level of 

other variables (production activities, consumption…). The experiment 

examines not only direct but also indirect impacts of changes. On the other 

hand, a labor-saving technology is likely to free some labor that can be used for 

other activities.  

 

a. Impact of a 10% decrease in family labor availability on household 
labor shadow price  

The nature of imperfect labor markets in rural areas and the household-specific 

market participation regime justifies the consideration of shadow prices for each 

category of household. Given the specific labor endowments and constraints, 

households enter (if they ever do) the labor market differently. The more severe 

the labor constraint is, the less the household will be likely to participate in the 

market and therefore the higher will be its labor shadow price.  A decrease in 

family labor is thus expected to increase households’ labor shadow prices. In 

turn, when households’ labor shadow prices increase, this will impact some key 

variables like food production, income generating activities and finally 

households’ income level.  

Table 6.1 shows the trend of the effect of a step by step decrease of family labor 

up to 10 % from the base run price levels. Shadow prices increase for all 

household groups, although in a decreasing rate: low levels of decrease in family 

labor availability entail a drastic increase in the shadow prices for the four 

households: they almost double for all households, increasing by over 90%. In 

contrast, at higher levels of labor decrease, labor shadow prices are relatively 

slow to decrease, meaning that households have made some adjustments lead 

them to give less and less value to family labor in their production plan since it 

is less and less available. Family labor shortage leads them to reduce activities 

requiring this labor; at that stage, the value attached to it is still high; if the 

decrease keeps on, some activities using this labor are cancelled and its value 

(willingness to pay) drastically drops. 

 

                                                 
57

 It is called “Projet d’insertion des jeunes dans la vie professionnelle à travers les 

investissements à haute intensité de main-d’oeuvre” 
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Table 6. 1: Effect of 1-10 % decrease in labor availability on households’ 
labor shadow prices (%) 

% decrease AGP Farmers SP TP 
1 1.90 1.90 1.90 1.90 

2 1.87 1.87 1.87 1.87 

3 1.83 1.83 1.83 1.83 

4 1.47 1.47 1.47 1.47 

5 1.36 1.36 1.36 1.36 

6 1.26 1.26 1.26 1.26 

7 1.23 1.23 1.23 1.23 

8 1.23 1.23 1.23 1.23 

9 1.21 1.21 1.21 1.21 

10 1.20 1.20 1.20 1.20 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 

Progressively, larger levels of decrease in labor availability end up with smaller 

increase in households’ labor shadow prices. This pattern clearly highlights the 

households’ behavior when they face a labor shortage: 

� In the first place, this factor which they are short of has a lot of value to 

them even at a low level of decrease; this first decrease appears when they 

do not have any possibility of curtailing some of their activities. 

� In the second place, this relatively high value of labor falls down when 

they happen to make necessary arrangements in their activity plan in order 

to cope with the labor shortage by incorporating this constraint; labor 

value still increases but at a slower rate. A 10 % decrease in labor 

availability increases its shadow price by about 20%. 

A decrease in family labor, beyond its direct effects on labor shadow prices, has 

indirect effects, particularly on production, household income, commodity/factor 

purchases and sales that are examined in turn below. 

 

b. Effect of a 10% decrease in family labor on production 
Impacts on Crop production: A 10% decrease in family labor availability on 

production ends up with a decrease in millet production for farmers and agro-

pastoralists but an increase for sedentary pastoralists’ (due to a labor reallocation 

in favor of this crop). Agro-pastoralists’ rice production follows the millet 

production pattern described above for the sedentary pastoralists i.e. a slight 

increase. Farmers and sedentary pastoralists experience a decrease in vegetable 

production. 

Impacts on livestock production: Sedentary pastoralists and agro-pastoralists 

whose production (millet and rice respectively) increased with the labor 

decrease record a decrease in livestock production: small and large ruminants 

for the former and only large ruminants for the latter. This reveals a substitution 

of livestock activities for cropping ones in the presence of labor shortage. 

Sedentary pastoralists tend to include more millet activity in their production 
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plan, confirming their option for sedentarization and the associated 

diversification strategy through more cropping. Millet being the main food crop 

in the region, they will devote more resources (particularly manure and other 

inputs) to keep this crop production increasing for the family food security, one 

of the reasons why they are now sedentary. They are more prone to intensify this 

crop production by using the relatively abundant manure from their numerous 

livestock. Agro-pastoralists on the other hand exhibit a similar behavior but with 

a preference for rice which is both food and cash crop. Milk production is 

decreasing for sedentary pastoralists while constant in the transhumants group. 

Income generating activities: the outstanding trends are observed in the agro-

pastoralists, the sedentary pastoralists and the transhumants groups. In the 

presence of a decrease in family labor availability, the production of natural 

resource-based items increases for agro-pastoralists and sedentary pastoralists 

while milk transformation is increased for the transhumants group.  

Considering an increase in the family labor availability—which is constraint 

alleviation—following the adoption of a labor-saving technology, such as the 

time-saving horticulture system58 or weed-resistant crop varieties not requiring a 

lot of weeding, the picture is that production increases for most activities. The 

amazing finding is relative to the transhumants; they rather experience a 

decrease in the milk transformation and trade while it was increasing 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 (see below). 

 

c. Impact of labor decrease on household market participation regime 
Impacts on purchases: Facing a family labor decrease of 10%, households 

experience similar effects: purchases of most commodities tend to decline. 

Family labor stands for an important factor to household participation in 

commodity market as purchasers.   

At lower levels of labor decrease farmers’ purchases decline but start rising at 

higher levels; the most purchased items are natural resource-based commodities, 

textiles and industrial items from retail. The same pattern is observed for agro-

pastoralists although with a less drastic decline at lower levels of labor decrease. 

Labor enters as a purchased factor by sedentary pastoralists, in declining 

quantities at lower levels of labor decrease, confirming once more their labor 

constraint. Transhumants also decrease their purchases in general and include 

labor purchase in more rapidly increasing quantities than in the sedentary 

pastoralists, but falls at higher levels of tightening labor constraint. 

                                                 
58

 For example, the drop by drop watering system is not only efficient in the use of water for 

horticulture, but also allows the producer to save time for other activities. 
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Impacts on sales: the number of sold commodities or factors decreases from 

farmers and agro-pastoralists (5) to sedentary and transhumant pastoralists (2-4). 

With a 10 % decrease in labor availability, sedentary pastoralists sell no more 

than four items: small ruminants from trade, vegetables, and millet and natural 

resources commodities but not labor. Transhumants increase their sales of 

transformed milk and labor. While agro-pastoralists participate in the market in 

the first place with decreasing quantities of sold labor; in the second time their 

sales of textiles and legumes increase before declining at more severe levels of 

labor constraint.  

It is definitely clear that labor is a key factor to market participation; although 

the reduction of labor availability, households still participate in the commodity 

and factor markets by purchasing or selling; however, purchases quantities are 

declining while the number of sold commodities shrinks to a very few 

particularly for transhumants who sell transformed milk and labor. As stated in 

previous section, the transhumant group shows once more its high capacity to 

adapt to situations: this group is the only one buying and selling labor while 

sedentary pastoralists only purchase labor. 

 

d. Income impact of a 10% change in labor availability 
Income elasticities of labor availability are presented in Table 6.2. A 1% 

decrease in labor availability entails a decrease in income ranging from -0.58% 

for sedentary pastoralists to -0.71% for farmers.  

 

Table 6. 2: Income elasticities of labor availability 
Change  

Household group Decrease Increase 

Farmers -0.71 0.72 

Agro-pastoralists -0.67 0.67 

Sedentary pastoralists -0.58 0.58 

Transhumant pastoralists -0.61 0.61 

 

Conversely and almost in the same proportion, the increase in labor has a 

positive effect on income. It can be observed that changes (either way) in labor 

entail a smaller (less than proportional) income effect; however, income changes 

are higher for farmers and smaller for sedentary pastoralists. 

6.2.1.2. Decrease in Land availability 
Land is a crucial resource in farming and livestock production activities and a 

critical issue in the perspective of natural resource management. An experiment 

related to it is therefore particularly useful.  

The population of the Madiama rural commune may decide in a participatory 

way to regulate the use of land. 
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A new zoning may then be accepted which consists of putting a significant part 

of all communal land so far used by all categories of households, in fallow59. 

This policy merely aims at a better management of land and the associated 

resources (water, forests, soils, wild animals...) through rehabilitation, protection 

or prevention from degradation. For instance, land along rivers and their 

tributaries may need to be protected from sand deposit caused by river bank 

exploitation. Similarly, a forest and its surrounding area ought to be protected or 

restored. The total land area under the policy measure may be a significant 

portion of communal land such that all groups are concerned. Such a policy will 

reduce total available land not only for cropping but also for grazing animals: 

cropping along rivers or bottomlands as well as animals grazing at particular 

periods of the year will be therefore reduced in non-specific way, regarding 

households. 

The current experiment is two-fold: a first simulation of the reduction of land 

availability for all the four categories is conducted; the second also considers the 

decrease in land availability but only for transhumants. 

 

a. Reduction of land availability for all groups of households  
The policy is not targeting a particular household group; the land decrease is 

considered for all four household groups. 

Impacts on commodity/factor shadow prices 

It should be noticed that transhumants are more sensitive to a decrease in land 

availability; they experience the highest shadow prices both for land and capital, 

respectively multiplied by 10 and 1.5 as compared to the base run price level. In 

that sense, they are more penalized --at least in the short run60-- by this policy 

and this explains a possible change in their production plan.  

Impacts of decrease in land availability on activities 

Given a 10% decrease in land availability for all household groups, this policy 

effects can be described as follows:  

• Cropping and livestock production activities are decreased in all 

household groups except for the sedentary pastoralists whose milk and 

poultry production, after a decrease at lower land reduction increases; 

• On the contrary, trade activities rather increase for all categories of 

households for a few commodities: textiles for farmers, fish smoking, 

large ruminants, other cereals (maize and fonio) and rice trade for agro-

                                                 
59

 Mise en défense in French, which is a technique consisting of letting natural resources 

regenerate on a given piece of land where the exploitation of any resource is formally 

prohibited for a period of time, long enough to get desired effects (ecological, socio-economic 

and cultural); it is essentially based on a common will of the population which accepts and 

respects the rules governing the concerned area. 
60

 However, in the long run the expected positive effects of the policy might also benefit 

them; for example, better crop yields may decrease the food prices in the whole commune.  
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pastoralists and transformed milk for transhumants. Sedentary pastoralists 

exhibit a bit difference, since after a drastic increase in textiles, natural 

resource-based commodities, milk and small ruminant trade and a peak at 

lower levels of land decrease, a decline is recorded before a slight 

increase in the production of those commodities, except for traded milk. 

The increase in trade tends to compensate for the decline in production activities 

when the constraint on land is tightening.  

Impacts of decrease in land availability on market participation regime 

The decrease in land availability gives rise to households’ market participation 

which can be depicted as follows: 

� Sales: The major feature is the increase in labor sales for the agro-

pastoralists and transhumants. Sedentary pastoralists tend to increase their 

small ruminants’ sales and decrease their vegetable ones.  Farmers 

slightly increase their textiles sales while transhumants largely increase 

their transformed milk sales. Agro-pastoralists decrease their sorghum 

sales;   

� Purchases: All households tend to decrease their purchases except the 

transhumants; agro-pastoralists decrease their purchases, mostly for milk 

(by 50% in comparison with the base run level). Farmers tend to decrease 

all purchases except for millet (22%). A drastic decrease in small 

ruminants’ purchases is recorded by the sedentary pastoralists.  

While a decrease is noticed in the other groups, the increase is the main feature 

in transhumants’ purchases for most commodities. 

In presence of a reduction of land availability, transhumants who are generally 

in need of more land for pasture and water, tend to sell out labor,  

—since their usual activities tend to decrease— purchase more commodities 

and intensify their trade and income generating activities obviously to 

compensate for the reduction in production due to the decrease in land 

availability. 

Impacts of decrease in all households’ land availability on households’ income 

Figure 6.1 presents the effect of a 1-10% decrease in land availability on income 

in percent of the base run income. Agro-pastoralists, farmers and sedentary 

pastoralists experience a decrease in their income of 13%, 12 % and 16%, 

respectively.  

On the contrary, transhumants enjoy a drastic income increase by 36%. This 

comes logically from previous results highlighting transhumants’ sensitivity to 

land decrease. More penalized by land decrease, they react by selling out extra 

labor and intensifying income generating activities. 
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Figure 6.1.: Effect of 1-10% decrease in land availability on households’ 

income (%) 
 

b. Reduction of land availability: targeting the transhumant pastoralists 
Emphasizing on income, it can be noted that targeting transhumants results only 

in null income effect for the other three groups since they are not affected by the 

policy. Moreover, transhumants who experience a positive income impact of the 

reduction in land availability for all households, keep that advantage when the 

reduction targets them only. Table 6.3 presents the impact of a 10% decrease in 

the transhumants’ land availability. While transhumants’ income increases by 

over 36%, like in the above case where land reduction is designed for all 

households.  

Again, the result reflects the transhumants’ ability to avail themselves of this 

policy of land reduction which could be expected to depress their income. 
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Table 6. 3: Effect of 1-10% decrease in transhumants’ land availability 
on income (%) 

% decrease AGP Farmers SP TP 

Base run income* 0.8645 0.5659 0.3867 0.2464 
1 0 0 0 15.58 

2 0 0 0 15.58 

3 0 0 0 15.58 

4 0 0 0 15.58 

5 0 0 0 15.58 

6 0 0 0 15.58 

7 0 0 0 20.58 

8 0 0 0 28.13 

9 0 0 0 36.00 

10 0 0 0 36.40 

*All base run income levels are in millions of FCFA 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

6.2.1.3. Transaction costs decrease experiment 
African rural areas are characterized by difficult infrastructures; this is the case 

in Mali and particularly its Niger delta river region where the Madiama rural 

commune is located. Market access is always hard due to bad roads, particularly 

in the rainy season. All these factors entail high transaction costs which tend to 

increase prices and negatively affect market development. In other words, 

transaction costs are high; decreasing them boils down to improving 

infrastructures. In our model, the reduction of transaction costs—that is the 

improvement of infrastructures like roads, product delivery system— was dealt 

with by assuming the loss of marketed production due to high transaction costs. 

The effects of a 10% decrease in transaction costs are presented in Table 6.4; it 

is interesting to mention that, at the level of 10% no improvement is observed, 

neither on key variables (production, sales, purchases…) nor on income. Higher 

levels of decrease in transaction costs are required to start getting positive 

effects; for income, up to a 28% decrease is necessary to yield an income 

improvement of about 4% for agro-pastoralists and sedentary pastoralists, 3% 

for farmers and 23% for transhumants. At the high level of 50% decrease in the 

transaction costs results in a drastic income improvement: 186% for 

transhumants and 47-55% for the other three household groups. 
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Table 6. 4: Effect decrease in transaction costs on households’ income (%) 
% decrease AGP Farmers SP TP 

Base run 
income* 0.8645 0.5659 0.3867 0.2464 

1 0 0 0 0 

2 0 0 0 0 

3 0 0 0 0 

4 0 0 0 0 

5 0 0 0 0 

6 0 0 0 0 

7 0 0 0 0 

8 0 0 0 0 

9 0 0 0 0 

10 0 0 0 0 

28 4.38 2.97 3.76 22.61 

50 54.51 54.76 47.40 185.96 

*All base run income levels are in millions of FCFA 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 

The results confirm the bad quality of the infrastructures upholding transactions 

in the Madiama region; a tiny decrease in the transaction costs of 10% is of no 

impact on income. 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. It should be 

noted that long distances coupled with the bad quality of roads require heavy 

investments for improvement. Furthermore, it should be noted that transhumant 

pastoralists will be the winners of such a policy. This sounds right since they are 

the most concerned as they have to move within the area for water and pasture, 

no matter the infrastructures are convenient. They are sometimes so isolated 

from —and with the worse access to—the nearest market for product stocking 

up. 

 

6.2.2. Changes abroad and influence on the commune  
This simulation is based on the assumption of an increase in the commodity 

price outside the commune61. “World price” increase is likely to stimulate the 

production and therefore may contribute to natural resource degradation. The 

commodities analyzed are millet, rice and natural resource and food processing 

items.62 

Millet 
No income effect with so low a level of 10% increase on the millet price is 

observed. This is rather understandable since this commodity is not sold outside 

                                                 
61

 “World price” stands for the prevailing price outside the commune; it may be just in the rest 

of Mali or outside. 
62

 The model does not allow a change over 3% either way for large ruminants.  
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the commune; obviously, millet is produced and consumed locally. It is seldom 

exported outside the commune. 

Large ruminants 
Table 6.5 shows that a 10% increase in large ruminants’ world price is more 

beneficial to transhumant pastoralists: 16.64% income increase for this group 

against 5% for the three other household groups. 

 
Table 6. 5: Effect of 1-10% increase in large ruminants’ price on 

households’ income (%) 
 % increase AGP Farmers SP TP 
Base run income 0.8645 0.5659 0.3867 0.2464 

1 0.89 0.95 0.52 15.87 

2 1.21 1.24 1.03 15.87 

3 1.56 1.54 1.58 15.91 

4 2.08 2.07 2.09 15.99 

5 2.60 2.58 2.64 16.11 

6 3.12 3.09 3.15 16.19 

7 3.64 3.57 3.67 16.31 

8 4.16 4.05 4.22 16.44 

9 4.70 4.52 4.76 16.52 

10 5.22 5.00 5.28 16.64 
*All base run income levels are in millions of FCFA 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 

Natural resource and food processing63 (NRFP) items 

A 10% increase in the “world price” of these products results in non substantial 

income increases: about 1% for agro-pastoralists and farmers and much less for 

the pastoralists (Table 6.6).  

 

                                                 
63

 Natural resource and food processing items are goods based on natural resources or 

processed food such as shea butter or “soumbala” a traditional spice. 
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Table 6. 6: Effect of 1-10% increase in NRFP “world price” on 
households’ income (%) 

% increase AGP Farmers SP TP 

Base run income*  0.8645 0.5659 0.3867 0.2848 
1 0.06 0.05 0.03 0.00 

2 0.20 0.12 0.08 0.00 

3 0.31 0.19 0.13 0.04 

4 0.42 0.25 0.18 0.04 

5 0.51 0.32 0.23 0.07 

6 0.65 0.39 0.26 0.07 

7 0.76 0.44 0.31 0.11 

8 0.87 0.51 0.36 0.11 

9 0.98 0.58 0.41 0.14 

10 1.10 0.64 0.44 0.14 

*All base run income levels are in millions of FCFA 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 
 

Rice 
Table 6.7 presents the effects of a 10% increase in rice’s “world price” on 

households’ income. Although the model does not allow for an increase smaller 

than 7%64, it can be noticed that a 10% increase in this price benefits more to 

agro-pastoralists (28% income increase) and farmers (25% income increase). 

Sedentary and transhumant pastoralists benefit less from such an increase. 

 

Table 6. 7: Effect of 10% increase in rice “world price” on households’ 
income (%) 

% Increase AGP Farmers SP TP 
Base run income*  0.8645 0.5659 0.3867 0.2848 

7 6.43 5.02 1.89 1.97 

8 12.86 10.67 5.61 3.93 

9 19.29 17.83 9.34 5.86 

10 27.66 24.76 12.93 8.85 

* Base run solution reached at 6% increase 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 

 

6.2.3. The policy combination 
 

6.2.3.1. “World price” and labor increase 
The combination of 10% labor and “world price” increase reveals to be useful in 

terms of policy simulation for the above commodities (millet, rice, large 

ruminants and natural resource and food processing products.  

                                                 
64

 Probably because the differences are not observable. 
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Millet  

Figure 6.2 contains the simulation result: a 10% increase in labor and millet 

“world price” results in a very slight increase in transhumants’ income (0.25%) 

but a rather substantial one in sedentary pastoralists’ income (23%). The income 

increase is of 6% for farmers and 11% for agro-pastoralists. 

This picture reveals the income potential of millet as a traded commodity for 

some household groups: when there is more labor and a better price, this 

commodity can contribute to increase income, particularly for the sedentary 

pastoralists and agro-pastoralists. 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. 
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AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 

Figure 6.2.: Effect of 1-10% increase both in labor and millet price on 
households’ income (%) 

 
Rice 
A 10% increase both in labor and rice “world price” has the highest pay-off for 

sedentary pastoralists (19% income increase); agro-pastoralists are the second 

winners of this policy (13% income increase); farmers enjoy about 11% income 

increase and transhumants only 4% (Figure 6.3). This also illustrates the high 

income potential of rice—mostly for agro-pastoralists and sedentary 

pastoralists)—when some boosting conditions are met (labor availability and 

better prices).  
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AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 

Figure 6.3.: Effect of 1-10% increase both in labor and rice price on 
households’ income (%) 

 
 

Large ruminants 
When applied to large ruminants, the simulation yields results in favor of 

transhumants. They record 17% income increase against only 5% for all other 

groups (Table 6.8). 

 
Table 6. 8: Effect of 1-10% increase both in labor and large ruminants’ 

price on households’ income 
% increase AGP Farmers SP TP 

Base run income * 0.8645 0.5659 0.3867 0.2848 
1 0.89 0.95 0.52 15.87 

2 1.21 1.24 1.03 15.87 

3 1.56 1.54 1.58 15.91 

4 2.08 2.07 2.09 15.99 

5 2.60 2.58 2.64 16.11 

6 3.12 3.09 3.15 16.19 

7 3.64 3.57 3.67 16.31 

8 4.16 4.05 4.22 16.44 

9 4.70 4.52 4.76 16.52 

10 5.22 5.00 5.28 16.64 

*All base run income levels are in millions of FCFA 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 

Natural Resource and Food Processing products 
Very tiny income increases (at most 1%) are brought by the simultaneous 10% 

increase in labor and natural resource and food processing product price for all 

households, except for the sedentary pastoralists whose income decreases by 
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11% (Table 6.9). Such a result suggests the relatively limited supply of natural 

resource products which are essentially gathered rather than produced. This may 

explain why households’ income does not drastically increase in spite of some 

levels of labor and price. 

 
Table 6. 9: Effect of 1-10% increase both in labor and NRFP price on 

households’ income 
% Increase AGP Farmers SP TP 

Base run income* 0.8650 0.5662 0.3913 0.2848 
1 -0.06 -0.05 -1.18 0.00 

2 0.00 0.00 -2.27 0.00 

3 0.14 0.07 -3.37 0.00 

4 0.25 0.14 -4.47 0.04 

5 0.36 0.19 -5.55 0.04 

6 0.45 0.26 -6.62 0.07 

7 0.59 0.34 -7.72 0.07 

8 0.71 0.39 -8.79 0.11 

9 0.81 0.46 -9.89 0.11 

10 0.92 0.53 -10.96 0.14 

NRFP= Natural resource and food processing. 

 *All base run income levels are in millions of FCFA 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

6.2.3.2. “World price” increase and land decrease 
Similarly to the above simulation, land decrease is considered in combination 

with a possible “world price” increase. World commodity price increase is 

expected to increase local production while land restriction is likely to reduce 

some activities; considering both simultaneously can have some interesting 

income effect. Among the commodities examined above, only NRFP items and 

large ruminants provide some results presented below. 

 

Natural Resource and Food Processing products 
Conversely to the labor and ”world price” increase where only small income 

increase was observed, the income effect of a decrease in land availability with 

an increase in NRFP price is rather substantial (Table 6.10): 75% for agro-

pastroalists, 63% for farmers, 33% for sedentary pastoralists and 9% for 

transhumants. This insinuates the important income effect of natural resources 

(fruit, leaves, grains, flowers, wood, bark and roots) particularly when land is 

reduced. They tend to be better protected and exploited mostly by the agro-

pastoralists, farmers and sedentary pastoralists who are generally land owners. 

Transhumants who probably have a less permanent access to the land resources -

because moving around- enjoy a less important income. 
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Table 6. 10: Effect of 1-10% decrease in land availability and increase in 
NRFP “world price” on households’ income (%) 

% Change  AGP Farmers SP TP 
Base run income  0.8645 0.5659 0.3867 0.2848 

1 0.64 0.60 0.75 0.00 

2 1.94 1.75 2.28 0.00 

3 3.94 3.50 4.60 0.07 

4 6.71 5.92 7.84 0.11 

5 10.35 9.12 16.32 0.14 

6 15.10 13.29 21.83 0.18 

7 21.23 18.68 21.88 0.21 

8 29.33 25.39 22.06 0.39 

9 42.31 31.79 23.53 1.51 

10 74.57 62.96 33.28 9.20 

NRFP= Natural resource and food processing 

*All base run income levels are in millions of FCFA 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 
Large ruminants 
A decrease in land availability combined with an increase in large rumnimants’ 

price yields a reverse income effect pattern as compared to the simultaneous 

increase in labor/large ruminants’ price increase. The results show that sedentary 

pastoralists benefit more: 14% income increase against 12% for agro-

pastoralists, 10% for farmers. While transhumants enjoy a higher income 

increase in the labor/price increase experiment (16%), they experience a 

dramatically low income increase of 1% in the present case (Table 6.11). 

This picture complies with the pattern described in previous sections: in the 

presence of a decrease in land availability, transhumants tend to divert to milk 

transformation and trade activities or sell out labor to survive. It is then sound 

that they are not reactive to an increase in large ruminants’ price. On the other 

hand, it is possible that the other household groups tend to intensify livestock 

activities (through feedlots for example) in order to take advantage of higher 

large ruminants’ price. 

 

Table 6. 11: Effect of 1-10% decrease in land availability and increase in 
large ruminants’ “world price” on households’ income (%)* 

% decrease AGP Farmers SP TP 
Base run income** 0.8645 0.5659 0.3867 0.2848 

1 1.50 1.50 1.40 0.25 

2 2.97 2.86 3.21 0.35 

3 4.95 4.56 5.43 0.53 

4 7.15 6.49 8.56 0.70 

5 9.43 8.22 11.25 0.84 

6 12.28 10.21 14.09 1.02 

* The model allows up to 6% change.  **All base run income levels are in millions of  FCFA. 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 
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6.3. Welfare impact of policies  
 

Doing simulations basically means comparing the base-run situation to the 

policy impacts (benchmark vs. counterfactual situations). This boils down to the 

practical question of “who has gained or who has lost from the policy”. 

Alternatively, we wonder whether the income distribution has worsened or 

improved. Policy impacts are definitely crucial in the perspective of the analysis 

of natural resource use or management given the tight and everlasting 

relationships between households’ socioeconomic conditions (circumstances) 

and their behavior vis-à-vis natural resources, as depicted in chapter 3. Such 

relationships remind us the double preoccupation that policy impacts may have 

both in terms of equity and consequences on the natural resource-base 

(degradation or improvement). 

Welfare impacts of policies have been debated for decades by economists. Since 

Dupuit (1844), substantial discussions have taken place in the course of time 

among economists about the welfare impacts of policy changes. Consumer 

surplus measures are often considered to address the issue but they “are only an 

approximation device for appraising the impacts of policies…assuming that 

linear demand functions characterize behavior in the economy” (Shoven et al. 

1992:123). Using applied general equilibrium, there is no more need to rely on 

such approximations since the characteristics of a new equilibrium are computed 

and associated features appear as part of the equilibrium solution; welfare 

measures therefore do not rely on approximation but are based on “exact 

comparisons between equilibria” (Shoven et al. op.cit. p.123).  

Among possible welfare measures are the compensating and equivalent 

variations that are used in this study to address the winner-loser issue when a 

policy is conducted. Graphs 1and 2 illustrate the two concepts. 

While compensating variation (CV) addresses the issue of how much income is 

needed at new prices 1P  to keep individual consumers as well off as they were 

before the policy (Graph 6.1), equivalent variation (EV) rather questions about 

the income that is equivalent to the utility evaluated at the old prices 0P  (Graph 

6.2). As it can be easily understood, the two concepts deal with price scenarios 

but imply demands, indirect utility functions and ultimately the money metric 

indirect utility functions (See Annex for the derivation of these functions). 
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Graph 6.1: Compensating Variation 

 

Graph 6.2: Equivalent Variation  
 

We present for the above simulations both the corresponding compensating 

variation and equivalent variation. 

 

6.3.1. The welfare impact of policies based on a decision made by the 
commune 

The 10% decrease in family labor availability 

Table 6.12 presents the welfare measures for a 10% decrease in family labor 

availability. It clearly shows that some (increasing) compensation is needed for 

all household groups at all levels of labor decrease since we have positive 

(increasing) compensating variation values. The equivalent variation has a 

similar trend i.e. given the labor decrease, the equivalent variation to the 

households’ utility evaluated at the old prices (before the labor decrease) is also 

positive which means that they could  lose from this policy.  It should be noted 

that losses are higher for transhumants if there is no compensation system upon 

the adoption of such a policy. 
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Table 6. 12: Welfare measures for a 1-10% decrease in labor availability 
Compensating Variation 

 

Equivalent Variation 
 

% 
decrease 

AGP Farmers SP TP AGP Farmers SP TP 
1 0.0058 0.004 0.0022 0.0251 0.0058 0.004 0.0022 0.0237 

2 0.0116 0.0081 0.0045 0.0269 0.0116 0.0081 0.0045 0.0253 

3 0.0174 0.0121 0.0067 0.0286 0.0174 0.0121 0.0067 0.0270 

4 0.0233 0.0162 0.0089 0.0304 0.0233 0.0162 0.0089 0.0286 

5 0.0291 0.0202 0.0112 0.0321 0.0291 0.0202 0.0112 0.0303 

6 0.0349 0.0243 0.0134 0.0339 0.0349 0.0243 0.0134 0.0319 

7 0.0407 0.0283 0.0156 0.0356 0.0407 0.0283 0.0156 0.0336 

8 0.0465 0.0324 0.0179 0.0373 0.0465 0.0324 0.0179 0.0352 

9 0.0523 0.0364 0.0201 0.0391 0.0523 0.0364 0.0201 0.0368 

10 0.0582 0.0405 0.0223 0.0408 0.0582 0.0405 0.0223 0.0385 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 

The 10% increase in family labor availability 

Considering the simulation of labor increase, Table 6.13 reveals that all 

households have negative CV and EV values, except for tranhumants; this 

implies they would be better off and need no compensation with the increase in 

labor availability; particularly agro-pastoralists and farmers need less and 

compensation—as labor increases—than sedentary pastoralists. On the contrary, 

transhumants need not only compensation but also would be worse-off with this 

policy; they would be most hit by such a policy, although decreasingly. 

 

Table 6. 13: Welfare measures for a 1-10% increase in labor availability 

Compensating variation 
 

Equivalent Variation 
 

% 
increase 
  AGP Farmers SP TP AGP Farmers SP TP 
1 -0.0058 -0.004 -0.0022 0.0217 -0.0058 -0.004 -0.0022 0.0204 

2 -0.0116 -0.0081 -0.0045 0.0199 -0.0116 -0.0081 -0.0045 0.0188 

3 -0.0174 -0.0121 -0.0067 0.0182 -0.0174 -0.0121 -0.0067 0.0171 

4 -0.0233 -0.0162 -0.0089 0.0164 -0.0233 -0.0162 -0.0089 0.0155 

5 -0.0291 -0.0202 -0.0112 0.0147 -0.0291 -0.0202 -0.0112 0.0139 

6 -0.0349 -0.0243 -0.0134 0.013 -0.0349 -0.0243 -0.0134 0.0122 

7 -0.0407 -0.0283 -0.0156 0.0112 -0.0407 -0.0283 -0.0156 0.0106 

8 -0.0465 -0.0324 -0.0179 0.0095 -0.0465 -0.0324 -0.0179 0.0089 

9 -0.0523 -0.0364 -0.0201 0.0077 -0.0523 -0.0364 -0.0201 0.0073 

10 -0.0582 -0.0405 -0.0223 0.0060 -0.0582 -0.0405 -0.0223 0.0056 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 
 

The 10% decrease in land availability for all households 

If a land decrease policy is adopted for all households, only transhumants have 

positive CV and EV values, which means that they are to lose income and 

welfare. For the three other groups, CV and EV values are negative and 

identical, which implies that they would be better off upon the implementation 
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of this policy and have no need of any compensation and experience no welfare 

loss (Table 6.14). 

 

Table 6. 14: Welfare measures for a 1-10% decrease in land availability 
Compensating Variation  Equivalent Variation  % 

decrease AGP Farmers SP TP AGP Farmers SP TP 
1 -.0025 -0.0015 -0.0014 0.0234 -.0025 -0.0015 -0.0014 0.0221 

2 -.0074 -0.0045 -0.0042 0.0234 -.0074 -0.0045 -0.0042 0.0221 

3 -.0147 -0.0089 -0.0082 0.0234 -.0147 -0.0089 -0.0082 0.0221 

4 -.0241 -0.0146 -0.0135 0.0234 -0.0241 -0.0146 -0.0135 0.0221 

5 -.0353 -0.0215 -0.0197 0.0234 -0.0353 -0.0215 -0.0197 0.0221 

6 -.0482 -0.0292 -0.0269 0.0234 -0.0482 -0.0292 -0.0269 0.0221 

7 -.0622 -0.0378 -0.0348 0.0241 -0.0622 -0.0378 -0.0348 0.0218 

8 -.0772 -0.0469 -0.0432 0.0239 -0.0772 -0.0469 -0.0432 0.0202 

9 -.0927 -0.0563 -0.0518 0.0217 -0.0927 -0.0563 -0.0518 0.0171 

10 -.1084 -0.0658 -0.0606 0.0169 -0.1084 -0.0658 -0.0606 0.013 

 -.1239 -0.0752 -0.0692 0.0109 -0.1239 -0.0752 -0.0692 0.0078 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 
 

A 10% decrease in land availability for transhumant pastoralists 

Results are similar to the previous ones relative to land decrease for all 

households. CV and EV are only positive for transhumant pastoralists. This 

means that they need to be compensated for welfare decrease (Table 6.15). 

 

Table 6. 15: Welfare measures for a 1-10% decrease in transhumants’ 
land availability 
Compensating Variation Equivalent Variation % 

decrease AGP Farmers SP TP AGP Farmers SP TP 
1 0 0 0 0.0234 0 0 0 0.0221 

2 0 0 0 0.0234 0 0 0 0.0221 

3 0 0 0 0.0234 0 0 0 0.0221 

4 0 0 0 0.0234 0 0 0 0.0221 

5 0 0 0 0.0234 0 0 0 0.0221 

6 0 0 0 0.0241 0 0 0 0.0218 

7 0 0 0 0.0239 0 0 0 0.0202 

8 0 0 0 0.0217 0 0 0 0.0171 

9 0 0 0 0.0169 0 0 0 0.013 

10 0 0 0 0.0109 0 0 0 0.0078 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 
6.3.2. The welfare impact of policies from abroad  
We examine the welfare impact of a 10% increase in the “world price” of some 

commodities such as large ruminants and natural resource and processed food 

on households’ income. 
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A 10% increase in the price of large ruminants 

This policy entails a reduction in welfare for all households since both CV and 

EV values are positive, which means that they all need some compensation and 

could be worse-off upon the implementation of this policy. Transhumants are 

more hit than others household groups: values are higher for this group (Table 

6.16). 

 

Table 6.16: Welfare measures for an increase in large ruminants’ price (%) 
Compensating Variation Equivalent variation % 

increase AGP Farmers SP TP AGP Farmers SP TP 
1 0.0036 0.0082 0.0011 0.0254 0.0036 0.0082 0.0011 0.0241 

2 0.0049 0.0154 0.002 0.0278 0.0048 0.0155 0.002 0.0265 

3 0.0072 0.0266 0.003 0.0277 0.0071 0.027 0.0029 0.0264 

4 0.0106 0.0348 0.0043 0.0277 0.0103 0.0356 0.0041 0.0263 

5 0.0172 0.0425 0.0056 0.0277 0.0167 0.0436 0.0054 0.0262 

6 0.0243 0.0507 0.007 0.0277 0.0234 0.0522 0.0067 0.0262 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 
A 10% increase in the price of natural resources and processed food 

Table 6.17 indicates that if an increase in the price of natural resource-based 

commodities prevails, then all households need some compensation and a loss of 

welfare. This trend is stronger for transhumants where losses are higher; they 

then need more compensation than the other households. 

 
Table 6. 17: Welfare measures for a 1-10% increase in NRFP price (%)  

Compensating Variation Equivalent variation % 
change AGP Farmers SP TP AGP Farmers SP TP 

1 0.0004 0.0004 0.0001 0.0233 0.0004 0.0004 0.0001 0.0220 

2 0.0010 0.0006 0.0002 0.0233 0.0010 0.0006 0.0002 0.0220 

3 0.0015 0.0010 0.0003 0.0233 0.0015 0.0010 0.0003 0.0219 

4 0.0020 0.0014 0.0003 0.0232 0.0020 0.0014 0.0003 0.0219 

5 0.0025 0.0019 0.0004 0.0232 0.0025 0.0019 0.0004 0.0218 

6 0.0031 0.0022 0.0004 0.0231 0.0031 0.0022 0.0004 0.0218 

7 0.0036 0.0027 0.0005 0.0231 0.0036 0.0027 0.0005 0.0217 

8 0.0042 0.0031 0.0005 0.0231 0.0042 0.0031 0.0005 0.0217 

9 0.0047 0.0036 0.0005 0.0230 0.0047 0.0036 0.0005 0.0216 

10 0.0053 0.0040 0.0006 0.0230 0.0053 0.0040 0.0006 0.0216 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 
The above results show an equality in CV and EV values for all groups of 

households, except for the transhumants; this CV-EV equality is due to the 

absence of income effects for the three groups (farmers, AGP and SP) (see 

Hanemann, 1982 for possible reasons of such an equality; for him, a lack of 

income effects in demand functions may explain it). In our case, it is not 

surprising that transhumants exhibit a different welfare pattern since they enjoy 
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more income impact than the other groups.  For example, transhumants who 

enjoy a larger income increase due to land decrease will be worse-off by this 

policy than the three other household groups. 

 
6.3.3. The welfare impact of ‘policy mix’ 

A 10% increase in family labor availability and a 10% increase in commodity 

“world price” increase 

Table 6.18 summarizes CV and EV for main policy simulations (millet, natural 

resources, large ruminants and rice). For all those commodities a 10% increase 

in labor and “world price”, CV and EV are all positive, meaning that households 

need some compensation. CV and EV values are higher for millet and rice for 

agro-pastoralists and sedentary pastoralists, for large ruminants for farmers. 

Values for transhumants are higher for natural resources. 

 
Table 6. 18: Welfare measures for an increase both in family labor 

availability and commodity ‘world prices’ 
Compensating Variation Equivalent Variation 

AGP Farmers SP TP AGP Farmers SP TP 
 

change 

Millet 

10%  0.0608 0.0455 0.0671 0.0273 0.0587 0.0466 0.0635 0.0260 

  Natural resource and food processing items 

10%  0.0053 0.0040 0.0006 0.0230 0.0053 0.0040 0.0006 0.0216 

 Large ruminants 

3 %  0.0243 0.0507 0.0212 0.0277 0.0234 0.0522 0.0203 0.0262 

 Rice 

10%  0.0639 0.0448 0.0578 0.0283 0.0606 0.0436 0.0556 0.0261 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 
 

 

A 10% decrease in all households’ land availability and a 10% increase in 

commodity “world price” increase 

 

The combination of these policies entails a compensation for all households for 

large ruminants and natural resource commodities (Table 6.19). 
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Table 6. 19: Welfare measures for a decrease in all households’ land 
availability and an increase in commodity “world prices”  

Compensating Variation Equivalent Variation  
change  AGP Farmers SP TP AGP Farmers SP TP 

 Natural resource and food processing items 

10%  0.5456 0.3209 0.0646 0.0397 0.4895 0.3020 0.0555 0.0361 

 Large ruminants 

6%  0.0797 0.0751 0.0354 0.0276 0.0773 0.0775 0.0337 0.0261 

AGP: Agro-pastoralists; SP: Sedentary pastoralists; TP; Transhumant pastoralists 

 
 
6.4. Equality impact of policies 
 

Each policy is likely to have income distribution impact over household groups. 

In other words, the question is to know whether the policy tends to reinforce 

income concentration—thus aggravating income inequality—in favor of a 

particular group or a better income distribution over all households. Table 6.20 

presents Gini coefficients65 for selected policy simulations. As it can be seen, 

very low Gini coefficients (< 0.1) are associated with the policies, meaning that 

they could be implemented with no expected inequality effects on income. 

 
Table 6. 20: Gini coefficients for a 10% change in selected variables 

AGP Farmers SP TP 
Gini 
coefficient Variables 

Incomes for a 10% increase (millions FCFA)  
Family Labor  0.9227 0.6064 0.4090 0.3022 0.07 

Income 0.9510 0.6225 0.4253 0.3132 0.08 

Millet price  0.8645 0.5659 0.3867 0.2848 0.06 

NR price increase 0.8740 0.5695 0.3884 0.2852 0.06 

Large ruminants Price  0.9096 0.5942 0.4071 0.2874 0.07 

Millet price and  labor  0.9553 0.5983 0.4760 0.2855 0.08 

Rice price and labor  0.9757 0.6263 0.4599 0.296 0.08 

 
Incomes for a 10% decrease (millions FCFA) 

 

Millet price  0.8645 0.5659 0.3867 0.2848 0.06 

Land for  Transhumants 0.8645 0.5659 0.3867 0.3361 0.06 

Land for  all households 0.5001 0.7562 0.3261 0.3361 0.03 

Transaction Costs  0.8645 0.5659 0.3867 0.2464 0.07 

Family Labor 0.8064 0.5255 0.3643 0.2674 0.05 

AGP=Agro-pastoralists ; SP=Sedentary pastoralists ;TP= Transhumant pastoralists 

                                                 
65

 Gini coefficients range from 0 to 1, 0 meaning perfect equality in income distribution, 1 

perfect inequality, 0-0.30 a mild inequality while over 0.40 coefficients reflect a severe 

inequality. 
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In chapter 4 it appeared that (i) livestock activities (small and large ruminants) 

benefit more from an exogenous money injection in the economy than cropping 

ones; (ii) the agro-pastoralists group is the best “gate” for interventions in terms 

of direct effects that is, an exogenous income transfer to agro-pastoralists 

induces not only the largest direct effect on the income of this group but also for 

the other three groups. However, in terms of the over-all (closed and open-loop) 

effects, the transhumants convey better effects of any income policy and are 

more reactive in terms of commodity consumption.  

Although possible conflicts could be developed through policy implementation, 

chapter 6 reveals that this does not raise any equity issue. A thorough 

discussion of the policy relevance of the simulation results in this chapter 

follows in chapter 8. 
 
 

6.5 Discussion & Conclusions 
 

We reviewed in this chapter different policy instruments, their implications for 

changes in the income distribution between rural households and the potential 

conflictive nature of emerging claim on the natural resource base. The following 

main conclusions can be drawn: 

• changes in (family) labour availability – due to migration or absorption in 

public works – have strong price effects and income effects that are 

unevenly distributed amongst social groups, with largest effects for 

farming households and smallest for pastoralists, thus enhancing the 

likelihood of social conflicts; 

• changes in land availability (or land redistribution) lead to large shifts in 

activity patterns amongst social groups, and are particularly effective for 

repositioning the transhumant pastoralist group; 

• changes in transaction costs (due to public investments in infrastructure) 

are benefiting most to pastoralists, due to their larger engagement in 

commodity exchange; 

• price policies (of tradables) are largely effective for those households 

involved in market transactions, either as a seller or a buyer (e.g. changes 

in ruminant prices are biased towards transhumant pastoralists, changes in 

processed food prices influence most agro-pastoralists, etc.). 

 

Given the trade-offs between different policy instruments in terms of welfare 

and equity, also some combined policy simulations are presented. 

Complementarities between price and input policies are confirmed, particularly 

for agro-pastoralist and farming households (in the policies for land + food 

prices) and for transhumant pastoralist (in policies focussing on labour + cattle 

prices).  
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Although the commune level CGE model sheds light on the nature of the 

changes in resource allocation amongst different groups, their activity level 

choice and subsequently on incomes and on potential conflicts over those 

resources, one should be wary about the absolute levels of the model results. 

The basic simplifying assumptions of the CGE framework indicate amongst 

others that we are not taking into account possible regime shift changes in terms 

of technology packages and factor packages, nor major shifts in cropping 

patterns and livestock strategies. Moreover our production functions are only 

well defined over small intervals. Nevertheless, the analysis indicates the 

direction and magnitude of potential relevant changes.  

In summary, we can conclude that factor and output price policies have clear 

effects on commune-level income distribution (see Table 6.20). This implies that 

some policy packages could reduce local conflicts (e.g. land redistribution, 

labour transfers, transaction costs reduction), whereas other policies are likely to 

enhance local conflicts (e.g. food price increase, output price decrease).  
 

 






