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CHAPTER 3: REGIONAL SETTINGS, DATA 
COLLECTION AND SAMPLE 
CHARACTERISTICS 

 

 

 

 

 

 





 

3.1. Introduction 
 

The chapter briefly presents the regional settings through an overview of the 

study region and of the biophysical and the socio-demographic profiles of the 

Madiama commune. Methods of data collection are then described: the 

relevance of the commune as an investigation unit is pinpointed first. The 

methods of selecting villages and sample households are discussed; the survey 

procedure, the type of data collected and some sample characteristics are lastly 

presented. 

 

 

Map 3.1: Study area location 
 
 
3.2. Regional settings 
 

3.2.1. Overview of the Niger River delta of Mali 
 
The inland Niger River delta of Mali represents a complex ecological system of 

great but uncertain productivity which crucially depends on rainfall (300-500 

mm/year) and annual flood levels of the Bani and Niger rivers (see Figure 2.1). 
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It is a large area with many tributaries and lakes out of which about 16,000 sq 

km are flooded under normal flood conditions and other several  thousands of sq 

km  of flood-plain pastures left for dry season grazing and flood retreat crop 

cultivation (rice) (Vedeld, 1997). 

 

 

Figure 3. 1 : Climatic characteristics of Mali 
 

Those flood-pastures are the largest in West Africa. However, following the 

drought cycle starting from late 1960s (see chapter 1), only one third is currently 

flooded (CABO, 1991)28. The area provides the habitat for a variety of natural 

and human eco-systems, a large diversity of wild and domesticated animals and 

plant genetic resources. Over 70% of the potential of irrigable lands of the 

country are located in this area; 50% of the national livestock is raised there and 

the main part of fisheries is attributable to the delta region with 80% of fish 

                                                 
28

 It was showed a 20% decrease in rainfall compared to the average resulting in a 55% 

decrease in the Niger River water flow and a drying coefficient higher than the long run 

average coefficient. 
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caught in Mali. Fisheries represent 3% of the GDP (about 100,000 tons per year) 

and 200,000 to 300,000 people live from this activity. The region is thus one of 

the most important centers of production and export of the country (Sy, 1994). 

 

 

3.3.1. General presentation of the Madiama Commune 
 
Bio-physical characteristics of the Madiama commune 
The commune of Madiama is about 25 kilometers south-east from Djenné 

(capital of the circle which is the name for an administrative district) and 120 

kilometers from Mopti, capital of the 5
th
 region of Mali. 

It is located in the extreme northern part of the North-Sudanian bio-climatic 

area, almost in the South-Sahelian area (Figure 3.1). This area is characterized 

by the sequence of a rainy season (4-5 months) and a dry season. The cropping 

season is about 80-90 days with 41 rainfall days. The analysis of recent climatic 

data revealed a long-term tendency to aridity (Leisinger et al. op. cit.). The 

climatic characteristics of the commune are influenced by the inland delta 

ecological features. 

Three agro-ecological zones can be delineated in the commune from East to 

West: the lower Bobo Plateau, the Mid Bani-Niger and the Delta .The Delta is 

made of floodable plains that can be cropped only under water control; 

seasonally flooded soils represent 74% of this agro-ecological zone. The Mid 

Bani-Niger is characterized by high humidity and slightly sandy soils. The last 

agro-ecological i.e. the lower Bobo Plateau exhibits more apparent relief and 

lateritic soils (See Map 3.2).The presence of three types of soils i.e. plain 

hydromorphic soils of the Delta, the sandy soils in the Mid Bani-Niger and the 

rocky soils on the Bandiagara Plateau, suggests three cropping management 

patterns (see Badini et al. 2002). 
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Source: Badini et al. (2002) 

 
Map 3.2: Land and Soil Units of the Commune of Madiama. 
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Socio-demographic profiles of the Madiama commune 

The commune comprises 10 villages29 for a total land area of about 170 km² 

(Badini et al. 2002). The population was 7,614 inhabitants in 1996 (Table 3.1) 

with an average density of about 45 inhabitants per km². This population is 

almost evenly distributed between males and females (50.4 % for males and 

49.6% for females). Madiama which is the biggest village and located in the 

central part of the commune serves as the capital of the commune (See Map 3.1 

for location) and counts for 30 % of the total population and 22% of the 

households living in the commune. 

 

Table 3. 1: Distribution of population and households, Madiama 
Commune, 1996 Census. 

Villages # of Households* Males Females Total 
Population 

Tatia-Nouna 116 (10) 361 341 702(9.2) 

Nerokoro 90 (08) 278 243 521(6.8) 

Promani 159 (14) 449 469 918 (12.1) 

Tombonkan 61 (05) 250 215 465 (6.1) 

Madiama 251 (22) 1134 1145 2279 (29.9) 

Toumadiama 123 (11) 373 399 772  (10.1) 

Bangassi 162 (14) 511 514 1025 (13.5) 

Torokoro 83 (07) 215 229 444  (5.8) 

Teguenie-Doucourani 60 (05) 159 110 269  (3.5) 

Siragourou 46 (04) 107 112 219 (2.9) 

Total 1151 (100) 3837 (50.4) 3777(49.6) 7614 (100.0) 

Source: Sofara (1996)    *In parentheses are percentages to totals. 

 

The ethnic groups include (i) a majority of Markas (50.6%) and Fulanis (42.1%) 

and (ii) others e.g. Bambaras (3.6%), Bozos (2.4%), Dogons (0.8%) and Sonraï 

(0.4%). The population is mostly young: over 50% are 18-40 years old (Kodio et 

al.2000).  

 

 

3.3. Methods of data collection 
 

3.3.1. The relevance of the commune as an investigation unit 
Research activities are particularly useful if results can be used for policy-

making purpose. This is particularly true in Less Developed Countries where 

policy-makers face a severe lack of informative data. Especially for the 

decentralisation process in Mali, which is underway, tools and data are needed at 

the local level for this process to be a success. Decentralisation means more and 

                                                 
29

 Two distinct villages (Nouna and Tatia) are administratively merged; the number of 

villages is 11 in the case where those two villages are counted separately. 
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more power and responsibility to local institutions which take charge of making 

decisions related to development and to natural resource management in 

particular. In this vein, SANREM West Africa’s30 strategy aimed at “supporting 

the movement toward decentralization with improved natural resource and 

conflict management” (Bertelsen, 1999). In other words, the project’s strategy 

aimed at supporting newly empowered decentralized institutions in Mali, i.e. the 

communes. No other unit of investigation was found as relevant as the 

commune31. The Madiama commune located in the inner delta of the Niger 

River of Mali, close to Djenné in the 5
th

 Region (Mopti) definitely appeared to 

be representative in terms of population pressure, activity diversity and of 

natural resources endowment and their progressive degradation. It is hoped the 

research results will provide decision-makers with tools and knowledge about 

their own commune. 

 

3.3.2. Research site and sample household selection 
 The Madiama commune in the Djenné circle (Mopti Region) was selected as 

the survey site in consultation with SANREM partners (NGOs e.g. CARE, 

OXFAM) and  the Institut d’Economie Rurale, the national agricultural research 

institute of Mali); a two-week Participatory Landscape/Lifescape Appraisal 

(PLLA) was then carried out in February 1999 in this site. The PLLA 

information, secondary data (in particular Mali 1996 Census data) as well as 

key-informants’ advices were used to select study villages for a follow-up 

structural survey.  In depth structural surveys were carried out in February-

March and in September 1999. Five out of the ten villages of the commune were 

selected: Madiama, the headquarters of the commune; Nerokoro, a pastoralist 

village; Promani, a village of sedentary and transhumant pastoralists and 

farmers; Tombonkan, a farmers’ village; and Tatia-Nouna, a village of farmers 

and agro-pastoralists. The list of the households in the commune was obtained 

for each village from the 1996 census data available from government offices 

(Sofara, 1996). Individuals to sample were randomly selected from the village 

household list and the stakeholder group that they belonged to was determined 

by the consensus at a meeting with all villagers. Conversely to the village 

sample, the household sample was randomly selected from the four main 

stakeholder groups in the commune; its size was 120 households, representing 

                                                 
30

 Sustainable Agricultural and Natural Research Management; a USAID financed project 

implemented in the Niger River delta of Mali. The fieldwork of this research was conducted 

within this project.  
31

 The relevance of the commune as a useful policy unit has been discussed and agreed upon 

at the kick-off workshop in Bamako, Mali in January, 1999. SANREM partners, both 

American and national were represented. However, as it can be seen in chapter 2, some 

policies have scale and impacts outreaching the limits of the commune (e.g. investments on a 

forest over-lapping two or more communes). In cases the concerned communes should 

cooperate to achieve their goals. 
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about 10% of the total number of the households in the commune in 1996. The 

sample distribution by village and stakeholder group is presented in Table 3.2.  

 

Table 3. 2 : Sample distribution by activity and village, Madiama 
Commune, Mopti Region, Mali, 1999 

Group by main Activity 

Pastoralists 

 

Villages  

Farmers 

 

Agro- 

Pastoralists 
Sedentary Transhumant 

 

Total 

Madiama 12 20 0   0 32 

Promani 08 05 10   0 23 

Tombonkan 09 01   0   0 10 

Tatia-Nouna 14 06 04   0 24 

Nerekoro  0 01 09 21 31 

Total 43(36) 33 (27) 23(19) 21(18) 120(100) 

Group size as a percentage of the sample is expressed in parentheses 

 

3.3.3. Survey procedure and types of data collected 
A pre-test was implemented with a few respondents in order to (a) 

correct/improve the questionnaire and (b) give enumerators survey experience.   

The training, the pre-test and the questionnaire improvement took one week. 

A meeting was held in each of the selected villages with the farmers/herders in 

order to explain the objectives of the study and to encourage them to be patient 

and open to the questionnaire. Of course, transhumant pastoralists were not 

present at the meeting but their current location was determined, and someone 

from the village was designated to inform them of our future visit to survey 

them. 

During the survey, the active participation of a Fulani community leader from 

Nerekoro was particularly helpful in soliciting the participation of the 

transhumant pastoralists while the Chief of Tatia-Nouna was very supportive in 

gaining farmer confidence.  

Two types of data were collected.The first set of data was related to household 

characteristics, production and consumption, factors (labor, equipment, land) 

and money transfer. Origin and source of exchanged factors were also recorded 

(see INERA’s website, www.inera.bf  for questionnaire and codebook).  

The questionnaire was administered by four enumerators and two supervisors: a 

researcher from the Institut d’Economie Rurale (I.E.R) in Mopti and the author, 

then a graduate student from Virginia Polytechnic Institute and State University, 

USA. A two-day training session for both enumerators and the IER researcher 

was conducted in Madiama by the author, in order to explain the objectives of 

the study, the SAM approach and the requirements of this kind of survey.  The 

survey conducted in February-March 1999 took 3-4 hours for each respondent 
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and was scheduled with a break after two hours or so, by the time of the Muslim 

prayer or lunchtime. Each enumerator was assigned to survey a maximum of 

two households per day in order to avoid weariness and therefore preserve data 

quality. The second group of  collected data focussed on micro-enterprise 

activities in the commune that generate income, such as food processing, 

handcrafts, retail trade, livestock trading, cereal trading and so forth (see 

INERA’s website, www.inera.bf  for questionnaire and codebook). This data 

was collected in September 1999 in a sub-sample of 60 households drawn from 

larger sample of 120 households. For questionnairies, see also Annex to Chapter 

3 at the end of this thesis. 

 

 

3.4. Sample Households Characteristics 
 

Sample characteristics along with the economic activities conducted by groups 

of households in the commune are examined in this section. 

Table 2.3 shows (i) the household size by group, (ii) the ethnic composition of 

household members (iii) their sex distribution, (iv) the number of actives per 

group of household, (iv) land use and (iv) livestock composition and size. 

Agro-pastoralist households are larger (9.7 members on average) while the 

transhumants are the smallest (6.7); farmers and sedentary pastoralists are of 

medium size: 8.2 and 8.1 members on average respectively. Similarly agro-

pastoralist group records the oldest household head: 53 years against 51 and 47 

years for farmers and sedentary pastoralists, respectively. Transhumants are the 

youngest (41 years). 

Farmers and agro-pastoralists are mainly Markas (77.2% and 79.1%, 

respectively). Sedentary and transhumant pastoralists are quasi-exclusively 

Fulanis (over 99%). Both groups of farmers and agro-pastoralists comprise other 

ethnic groups such as Bambara (11.6%), Fulanis (7.4%), Bozos and Dogons 

(1.7% each) for the farmers. The agro-pastoralist group includes more Fulani 

pastoralists (19%) than Bambara farmers (1.9%). This reveals the progressive 

sedentarization of Fulanis, farming more and more.  

The level of the use of animal traction decreases with the farming specialization: 

95.2% for farmers against 61.9% for transhumants. 93.9% of agro-pastoralists 

are equipped with animal traction facilities against 82.6% for sedentary 

pastoralists32. 

The land use for crop cultivation reflects the group specialization: from 1.18 ha 

per member for the farmers and the agro-pastoralists, this indicator is smaller for 

the pastoralists: 0.22 ha and 0.36 ha for the transhumants and the sedentary 

pastoralists respectively. This supports the evidence that transhumants need less 

land for cropping activities but much more for pasture. In the same time land 
                                                 
32

 A household is equipped if it has at least one plow and a traction animal either an ox, a 

donkey or a horse. 
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tenure reveals the dominance of the most farming households over the 

transhumant pastoralists: over 80% of their total land is owned against less than 

60% for the transhumants who are compelled to borrow more cropping land. 

The cropping system is based on cereals (millet, rice, sorghum and maize). 

Minor crops such as legumes (cowpea, peanut and Bambara nuts) and 

vegetables are also present. The variety of cultivated crops changes from the 

farmers group to the transhumant one. Table 3.3 gives average crop yields per 

group of household. Crop yields are higher for the sedentary group of 

pastoralists for the most important crops in the system, which are millet and rice: 

631 kg/ha for millet and 1,232 kg/ha for rice. This could be explained by the 

greater availability of manure, combined with their increasing farming ability. 

Conversely to the land use and not surprisingly, the livestock size shows a 

difference between farming and pastoralist households (Table 3.4). The 

livestock size in Tropical Livestock Unit (T.L.U) for farmers (4.60) and agro-

pastoralists (12.08) drastically increases for the pastoralists (26.52 and 23.55, for 

sedentary and transhumants, respectively). 

 

Table 3.3 : Average yield by crop and by Household Group – Commune 
of Madiama, Northern Mali, 1999 (kg/ha) 

HOUSEHOLD GROUP  
Crop 

Farmers Agro- Pastoralists Sedentary 
Pastoralists 

Transhumant 
Pastoralists 

Millet 605 595 632 532 

Sorghum 454 642 250 - 

Rice 643 771 1 232 525 

Okra 1 017 415 221 - 

Maize 200 120 320 - 

Peanuts 171 260 - 325 

Bambara nuts 232 - - 30 

Fonio 100 - - - 

Cowpea 513 190 - - 

Average yields are rounded up 
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Table 3. 4 : Sample Household characteristics, commune of Madiama, 
Northern Mali, 1999. 

Household Groups  

Characteristics Farmers 

N=43 

Agro-pastoralists  

N=33 

Sedentary 

Pastoralists 

N=23 

Transhumant 

Pastoralists 

N=21 

Household size 8.2 9.7 8.1 6.7 

Age of Household head 51 53. 47 41 

Ethnic Group(%) 

• Bambara* 

 

11.6 

 

1.9 

 

- 

 

0.7 

• Marka 77.2 79.1 - - 

• Fulani** 7.4 19.0 100 99.3 

• Sonrai 0.3 - - - 

• Bozo 1.7 - - - 

• Dogon 1.7 - - - 

 

51.3 

 

49.1 

 

54.5 

 

47.9 

Sex Composition (%) 

• Male 

• Female 48.7 50.9 45.5 52.1 

Number of actives (≥10 

years) 

5.2 5.8 4.9 4.0 

    

4.8 6.1 17.4 38.1 

Equipment (%) 

    Manual  

   Animal traction 95.2 93.9 82.6 61.9 

Land use (ha) 

 
 

 

 

 

 

 

 

 

9.63 11.44 2.91 1.45 

1.18 1.18 0.36 0.22 

1.87 1.97 0.60 0.36 

7.92 9.60 2.37 0.85 

1.16 1.22 0.52 0.56 

 Total area per Hhld  

� Ha per member 

� Ha/Active 

� Owned 

� Borrowed 

� ORM*** 0.56 0.61 0.02 0.05 

Livestock Size per 

household in T.L.U 

 

 

    

• Cattle 3.20 7.37 22.01 20.21 

• Horse 0.16 0.34 0 0.08 

• Donkey 0.37 0.34 0.05 0.03 

• Sheep 0.21 1.40 0.42 0.43 

• Goat 0.19 0.89 1.58 0.81 

Total in  T.L.U 
 4.60 12.08 26.52 23.55 
• Poultry (units) 4.65 10.03 5.83 4.43 

* Including Bambara and Dioula **Including Fulani and Diawondo 

***ORM: Office Riz Mopti; T.L.U: Tropical Livestock Unit; hhld= household 
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Transhumance as a means of production and a way of life is primarily a 

common practice of pastoralists. In the case of a greater pressure on the local 

natural resources this practice gives more and more rise to conflicts and calls 

therefore for a better management scheme. Transhumants go south (Tominia 

zone) in the beginning of the rain season  and come up north (cure salée) at 

harvest time to avail of crop residues and the bourgou as the level of water 

decreases. They cross the Bani River to access Yonga and Goubet in the Djenné 

region (see Map 3.3. for transhumance pattern). Figure 3.2 highlights the 

transhumance duration inside and outside the commune. It can be seen that 

transhumance is carried out for longer periods outside the commune: for over 20 

days, transhumance are mostly outside the commune while shorter 

transhumance periods happen within the commune.  Other results of the field 

study are presented in chapter 4. 

 
Map 3.3: Transhumance pattern in the Madiama commune in the 

Mopti region, Mali, 1999 
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Figure 3. 2 : Transhumance duration in the Madiama commune, Mopti, 

Mali, 1999 
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