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A. HOUSEHOLD SURVEY MADAGASCAR 

HOUSEHOLD IDENTIFICATION: 

 

Name of the Family _________________________________________ 

 

Commune:  _________________________________________ 

Fokontany:  _________________________________________ 

Village:   _________________________________________ 

Name of respondent: _________________________________________ 

 

 

 

    Date:                            Name: 

 

Interviewer                        __ __/ __ __/ __ __                    _________________________________________ 

Supervisor                         __ __/ __ __/ __ __                    _________________________________________ 

Data enterer                     __ __/ __ __/ __ __                     _________________________________________ 

 

 

Introduction: 

Good morning/afternoon. My name is ___________sent by ________. We are carrying out a study in this area 

on _________ 

We talked to the village chief and he authorized us to see the Families in the village to help us with the 

questions we have. All the information given will be treated with confidentiality and be used for the purposes 

of the study only.  

Thank you very much for welcoming us!  
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1.  PROJECT PERCEPTIONS 

 

Say: we have some questions about the project of JSL biofuels in this region.  

1.1 Are you familiar with the project activities of JSL biofuels? 

 1[    ]    Yes           2[   ]    No 

 

If NO go to question 2 

If Yes got to question 1.1 

 

1.2 Are you familiar with Jatropha biofuel? 

 1[    ]    Yes          2[   ]     A little         3[   ]    No 

 

1.3 Open question: According to you, the oil from the Jatropha tree can be used as a fuel for? 

(multiple answers possible)  

1 

2 

3 

4 

5 

6 

[   ]  Soap-making   

[   ]  Cook stoves   

[   ]  Lamps   

[   ]  Vehicles (taxi-brousse) 

[   ]  Other 

[   ] Don’t know 

 

1.4 Open question: What possible benefits does the project have according to you? 

(multiple answers possible) 

1 

2 

3 

4 

5 

[   ]    More income                                  

[   ]    Reduction in poverty 

[   ]    Increased food security               

[   ]    Other (specify) _________________________ 

[   ]    Don’t know 

 

1.5 Open question: What possible disadvantages does the project have according to you? (multiple 

answers possible) 

1 

2 

3 

4 

5 

6 

[   ]    Uncertain markets                          

[   ]    Poor prices 

[   ]    Food insecurity                                

[   ]    Sustainability 

[   ]    Other (specify) ________________________ 

[   ]    Don’t know    

 

1.6 Would you be willing to cooperate in the project? 

 1[   ] Yes because ……            

 

 

 

2[   ] No because…... 
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2.  BASIC HOUSEHOLD CHARACTERISTICS 

Say: I would like to ask you some questions about the people living in your household. By household I mean the 

people that are living in with you in one house. 

Box 2.2 

Head of HH him/herself 

Spouse (husband/wife) 

Son/daughter 

Brother/sister 

Mother/father 

Other (specify) 

 

Box 2.5 

None, not able to read / write 

None, able to read / write 

Completed primary school 

College  

Lycee 

University 

 

Box 2.6 

Farming 

Livestock 

Fishing 

Forestry 

Artisans / handicraft 

Salaried work 

Plantation worker JSL 

Work in household 

Student 

None 

Other ___________________  

 

 

  

2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

 Who lives in 

your 

household? 

 

 

See box 2.2 

Sex 

 

 

 

1 = M 

2 = F 

Age What is 

his/her 

highest level 

of education? 

 

See box 2.5 

What is 

his/hers main 

occupation? 

 

 

See box 2.6 

Does he/she 

has another 

occupation on 

the side? 

 

See box 2.6 

A third 

occupation? 

 

 

 

See box 2.6 

1 = 

respon

dent 

       

2         

3        

4         

5         

6        

7        

8        

9        

10        
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3.  AGRICULTURE AND LIVESTOCK 

 

Say: Now I am going to ask some questions about agriculture and livestock… 

I. Agriculture 

3.1 Who of your household works on a plot? 

 1[    ]    Men                            3 [    ]    Boys 

2[    ]    Women                      4[    ]    Girls                         5[    ]     None  

 

If no one works on a plot go to question 3.18 

Otherwise, continue with question 3.2  

3.2 Is anyone of your household member of a farmer association? 

 1[    ]   Yes                              2 [    ]   No 

 

 3.3What crops 

are 

cultivated? 

3.4 Is the crop used for 

self-consumption or 

selling? 
1 = only self-consumption 

2 = only for selling 

3 = Both, self-

consumption  more 

important 

4= Both, selling more 

important  

3.5 Are you 

satisfied 

with the 

yields? 

 

1 = Yes 

2 = A little 

3 = No 

3.6 Do the 

yields differ 

a lot per 

harvest? 

 

1 = Yes 

2 = A little 

3 = No 

3.7 Do you  

practice crop 

transfor-

mation? 

 

1 = Yes 

2 = No 

3.8 What are 

the 2 most 

important 

crops? 

 

1 = most 

important 

2 = 2
nd

 most 

important 

1 [    ] Rice      

2 [    ] Cassava      

3 [    ] Maize      

4 [    ] Onions      

5 [    ] Beans       

6 [    ] Lentils       

7 [    ] Cloves      

8 [    ] Cotton      

9 [    ] Tomatoes        

10  [    ] Sweet 

potatoes 

     

11 [   ] Other ____      

11 [   ] Other ____      

 

!!The next questions are for the most important crop that is cultivated!! 

 

3.9 How many times do you harvest the most important crop per year? 

 1[   ] 1 time            2[   ]  2 times             3[    ]  3 times          4[   ] 4 times or more 

3.10 Open question: What are limiting factors to improve yields? 

(multiple answers possible) 

1 

2 

3 

4 

5 

6 

[    ]   No limiting factors                                          

[    ]   Amount of land                                                                                                                                                      

[    ]   Labor restrictions 

[    ]   No/ too little livestock                                                                                                                                         

[    ]   Not enough money for seeds                              

[    ]   Other (specify)_________________________________________________  

3.11  Is the plot bigger than 1 hectare?  (1 ha = 100 meter x 100 meter) 

 1[    ]    Yes            2[   ] No            3[   ]    Don’t know 

3.12 What are the dimensions of the plot (in hectare)? 

 _______________________ Ha.                   

3.13 What is the situation of this plot? Does your household……. 

 1[    ]   Own it           2[   ] Rent it                3[   ]   Use for free         4[    ] Other 
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3.14 If you pay rent, how do you pay and how much? 

 1[    ]  Money  ______________ MGA per harvest         3[    ]  Less than half of the harvest 

2[    ]  Half of the harvest                                                       4[    ]  More than half of the harvest 

3.15 How do you cultivate the land? 

 1[   ] By hand           2[   ]   Zebu                3[    ] Kubota/motoculteur  

3.16 How do you irrigate the land? 

 1[    ]  By hand                                             3[    ]  Mechanical / by machine     

2[    ]  Irrigation channels (gravity)          4[    ]  No irrigation 

3.17 Who of your household is occupied with preparation of the land? 

 1[    ]    Men            3 [    ]    Boys 

2[    ]    Women       4[    ]    Girls              5 [    ]     None  

3.18 Who of your household is occupied with the harvesting? 

 1[    ]    Men            3 [    ]    Boys 

2[    ]    Women       4[    ]    Girls              5 [    ]     None 

 

II. Livestock 

3.19 Does your household own livestock? 

 1[    ]   Yes             2[    ] No 

 If  NO  go to question 3.22 

 If  YES  go to question 3.16 

 3.20 Which animals does 

your household have? 

 

3.21 How many … does 

your household have? 

3.22 Do you sell products from this 

animal? 

 

1 = Yes 

2 = No 

1 [   ] Zebu / ox    

2 [   ] Pig/swine   

3 [   ] Chicken/poultry   

4 [   ] Goat   

5 [   ] Sheep    

6 [   ]Other _______________   

 

3.23 How does your household use the dung/manure from the animals? 

 1[    ]Use as fertilizer          3[    ] Use for cooking          

2[    ]Sell it                             4[    ] Nothing                           5[   ] Other 

3.24  Is it easy to sell your agricultural / livestock products? 

 1[    ] Yes                                2[    ] Sometimes                     3[    ] No              4[     ] Don’t sell  

  

III Outgrower 

3.25 What is the total size of your land? 

 ____________________________________ Hectare 

3.26 Do you have any land that you don’t use for agriculture? 

 1[    ]   Yes                              2 [    ]   No 

3.27 What is the size of this land (Hectares)? 

 ________________________________ Hectare 

3.28 Would you be interested to grow Jatropha on (part of) this land? 

 1[    ]   Yes, because______________________    

                          

2 [    ]   No, because_______________________                   

3.29 When you will grow jatropha, do you think it will influence the time you have for food crop 

cultivation? 

 1[    ] Less time for food crops 

2[    ] No change 

3[    ] More time for food crops 

4[    ] Don’t cultivate crops 
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3.30 Would you consider substituting food crops by Jatropha? 

 1[    ]   Yes                              2 [    ]  No 

 

4.  HOUSING 

 

Say: The following questions will be about your house… 

  

4.1 Do you perceive your house as adequate? 

 1[    ] More than adequate          2[    ] Just adequate                 3[    ] Less than adequate  

4.2 Open question: What are the main problems with your house? 

(multiple answers possible) 

1 

2 

3 

4 

5 

6 

[    ] No problems   

[    ] Too small                       

[    ] Roof leaking                    

[    ] Too old                          

[    ] Not stable             

[    ] Other _____________________________________           

4.3 What is the situation of your house and territory? 

 1[    ] Own                                 2[    ] Rented                             3[    ] Free stay             4[   ] Other   

4.4 Is the house affordable? 

 1[    ] Yes                                   2[    ]  Not always                     3[    ] No            

4.5 If you pay rent, how do you pay for it? 

 1[    ]  Money  ______________ MGA per harvest             3[    ]  Less than half of the harvest 

2[    ]  Half of the harvest                                                           4[    ]  More of half than harvest 

4.6 What type of latrine does your household use? 

 1[    ]  Flush toilet                   2[   ] Pit Latrine                 3[    ] Public latrine     4[    ]  No latrine 

 

5.  FOOD 

 

Say: The following questions will be about food 

 

5.1 Do you have enough money to cook every day enough food for everyone in your household? 

 1[    ] Yes                                   2[    ] Not always           3[    ] No    

5.2 Do you have enough variety in your food pattern? 

 1[    ] Yes                                   2[    ] Not always           3[    ] No    

5.3  Do you harvest enough for you own food consumption the whole year? 

 1[    ] Yes                                   2[    ] Not always           3[    ] No    

5.4  How many months per year do you rely on your own food production? 

 __________________________________ months     

5.5  How many months per year do you have to buy food? 

 __________________________________ months    

 What is the main source of water your 

household uses for …? 

4.7 For drinking 4.8 For other purposes 

1 Private well      [   ]     [   ]    

2 Public well     [   ]    [   ]     

3 Public water pump     [   ] [   ] 

4 Public tap water     [   ]     [   ]     

5 River      [   ]     [   ]      

6 Spring     [   ]      [   ]      

7 Other ( specify) ______________________     [   ] [   ] 
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5.6  Do you have periods of hunger during the year? 

 1[    ] Yes, few months per year    3[    ] Yes, few weeks per year      

2[    ] Yes, few days per year          4[    ] No 

 

5.7  How many hot meals do you eat per day?  

 1[    ]  1 hot meal     2[   ] 2 hot meals     3[    ] 3 hot meals     4[    ]  > 3 hot meals 

5.8  How many times do you eat rice per day? 

 1[    ] 1 time              2[   ] 2 times             3[    ] 3 times 

 

 How many times do you eat…? 1 = Once a week                      4 = Several times a month 

2 = Several times a week       5 = On special occasions 

3 = Once a month                    6 = Never 

5.10 Vegetables  

5.11 Meat   

5.12  Sea fish  

 

6.  INCOME 

 

Say: The next questions will be about income  

 

6.1 Is the current income sufficient to provide for the basic needs of the Household? 

 1[     ] More than sufficient                       2[    ] Just sufficient                        3[     ]   Not sufficient             

 

6.2 Which of the present sources of income are 

the three most important ones for the 

household? 

 

 

 

 

1 = most important 

2 = second important 

3 = third most important 

 

6.3 How much does he / she 

earns on average per week? 
1. up to 5.000 Ar. 

2. 5.000-10.000 Ar. 

3. 10.000- 20.000 Ar. 

4. 20.000- 30.000 Ar. 

5. 30.000-50.000 Ar. 

6. 50.000 and more Ar. 

1 Agriculture   

2 Livestock rearing   

3 Fishing    

4 Forestry    

5 Artisan / handicraft    

6 Salaried work   

7 Plantation worker JSL   

9 Remittances (from family, friends etc.)   

10 Old age pension   

11 Other (specify)________________________   

12 Other (specify)________________________   

 

If   NO go to question 6.6 

If   YES  go to question 6.5 

 

6.4 Does one of the members of your household have a home based enterprise? 

(Activities that bring you money besides agriculture and livestock, for example, weaving, carpeting 

etc.)  

 1[     ] Yes           2[     ] No 

6.5 What does he or she do? 

 1[    ]  Tailoring                               4[    ]  Weaving                      6[    ]  Carpenter                 

2[    ]  Hairdresser                            5[    ]  Baking bread             7[    ]  Making wine / rum 

3[    ]  Other (specify) _________________________________ 
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6.6 If one of your household members would get a job, earning a minimum salary every month, what 

would you do with the money? 

  

 

 

 

 

 

7.  HEALTHCARE AND EDUCATION 

 

Say: The next questions will be about health and education……. 

I. Healthcare 

7.1 Where do you go when someone of your household is ill? 

 1[   ] Traditional healer                       2[    ] Do something yourself 

2[   ]  Medical institutions                 3[    ] Do nothing 

7.2 Do you consider this adequate? 

 1[   ]  Yes               2[    ] Sometimes             3[     ] No 

7.3 Is the required treatment always affordable? 

 1[   ]  Yes               2[     ] Sometimes            3[     ] No  

II. Education 

7.4 How many children in your household are currently attending school? 

 ________Persons 

7.5  Are there children that currently should go to school but cannot go? 

 1[    ] No                      2[   ] Yes 

6.7 Is one of the members of your household able to save money? 

 1[    ] Yes, with micro savings                2[    ]  Yes, on a bank account               3[    ] No 

6.8 Does one of the members of your household have a loan? 

 1[     ] Yes, through microcredit            2[    ] Yes, through a bank                       3[    ] No 

6.9 In times there is no money are you able to sell livestock or crops in storage as a fallback option? 

 1[    ] Yes, crops and livestock             3[    ]  Yes, only crops 

2[    ] Yes, only livestock                       4[    ]  No   

6.10 Can your household ask family/friends for help when in hard times? 

 1[    ]  Yes                                                 2[    ]  No 

6.11 What does your household receive from family and friends? 

(Multiple answers possible) 

1 

2 

3 

4 

5 

[    ]   Money                              

[    ]   Food                                               

[    ]   Clothing                           

[    ]   Electronic devices   

[    ] Other __________________             

6.12 Does your household support family and/or friends in any form (cash or products) on regular basis? 

 1[    ] Yes                            2[     ] Sometimes             3[     ] No 

6.13 Did any of your HH members participated in a training or aid program with one 

of the following objectives? 

Yes          No 

 Housing program    [   ] 1       [   ] 2 

 Lending program    [   ] 1       [   ] 2 

 Live-stock raising program (cattle) [   ] 1       [   ] 2 

 Money / aid  for education children [   ] 1       [   ] 2 

 Food program [   ] 1       [   ] 2 

 Other (specify) ____________________ [   ] 1       [   ] 2 
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7.6  What is the main reason why these members are currently not attending school? 

1 [    ]   Equipment too expensive (uniforms, books etc.) 

2 [    ]   School too far away 

3 [    ]   Sickness 

4 [    ]   Helps with the household/ farming 

5 [    ]  Other _______________________________ 

   

8.  ENERGY CHARACTERISTICS 

 

Say: I would like to ask some questions about energy. Energy comes from different sources like dung, wood, 

electricity, petrol, etc. Energy is needed in order to cook, have light, charge mobile phone etc.  

8.1  Are you connected to the grid? 

 1[    ]  Yes                 2[    ]  No 

8.2  Would you like to get  connected to the grid 

 1[    ]  Yes, because _______                 

 

 

2[    ]  No, because _______ 

 

 

8.3 Do you have a car battery? 

 1[    ]  Yes                 2[    ]  No 

8.4  Where do you use the electricity for? 

 1[    ]  Radio 

2[    ]  TV 

3[    ] Other (specify)_______________ 

I. Cooking 

8.5  Where do you cook? 

 1[    ]  Inside the house                 3[    ]  Separate cottage  

2[    ]  Outside the house              4[    ]  Under roof of leaves                  5[     ]  Other _________________ 

8.6  What stove do you use? 

 1[    ] Traditional three stone stove (wood)                3[    ]  Gas stove                    

2[    ]  Improved cook stove                                           4[    ]   Other  _________________    

8.7 Would you be interested in another stove? 

 1[    ] Yes                                           2[    ] No 

8.8  How much are you willing to pay per month? 

 _________________ MGA 

 

 

 

 



 

 

10 | P a g e  

 

 8.9 What do 

you use for 

cooking? 

 

1 = Yes 

2 = No 

8.10 Where do 

you get it? 

 

 

 

1. In the village    

2. Nearby villages             

3. In the city   

4. In the forest                                                 

5. Along the way            

6. Other 

8.11 How much 

money is on the 

sources of energy 

per week? 

 

1. Nothing / free  

2. up to 500 Ar. 

3.  500-1500 Ar. 

4. 1500- 3000 

5. 3000 and more Ar. 

8.12 Problems 

during use? 

 

 

 

1. No problems                                    

2. Dangerous 

3. Too much 

smell/smoke 

4. Other 

8.13 Are there 

problems with 

availability? 

 

 

1.  No problems 

2. Yes, too far away 

3. Yes, too expensive  

4. Yes , not always 

enough 

1. Wood 

(logging) 

     

2. Wood 

(purchase) 

     

3. Dung / 

Manure  

     

4. Charcoal      

5. Petroleum      

6. Other ____      

 For households collecting wood 

8.14 Who of the household take care of collecting wood? 

 1[    ] Men                        3[    ] Boys                     5[    ]  No wood collection 

2[    ] Women                 4[    ] Girls           

8.15 How much time is spend with the collection of wood per  week? 

 1[   ] up to 1 hour         2[    ] up to 5 hours     3[   ] up to 10 hours       4[    ]more than 10 hours 

II. Lighting  

8.16  What activities does your Household do after sunset? 

 [    ] Work  [    ] Do things in/around the house 

 [    ] Study [    ] Go out 

 [    ] Read [    ] Socializing with household member 

 [    ] Listen to radio [    ] Other (specify) ______________ 

 [    ] Watch TV [    ]Other (specify) _______________ 

8.17 How many hours do you use lighting after sunset in the house (candles, lamp, fire etc.)? 

 1[   ] No light after sunset       2[    ] 1-2 hours        3[    ] 3-4 hours         4[    ] 5 hours and up 

8.18 How many hours do you use lighting after sunset outside the house? 

 1[   ] No light after sunset       2[    ] 1-2 hours        3[    ] 3-4 hours         4[    ] 5 hours and up 
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 8.19 What 

do you use 

for lighting? 

 

 

1 = Yes 

2 = No 

8.20 Where do 

you get it? 

 

 

 

1. In the village    

2. Nearby villages             

3. In the city   

4. In the forest                                                 

5. Other 

8.21 How much 

money is on the 

sources of energy 

per week? 
 

1. Nothing / free  

2. up to 500 Ar. 

3.  500-1500 Ar. 

4. 1500- 3000 

5. 3000 or more Ar. 

8.22 Problems 

during use? 

 

 
 

1. No problems                                    

2. Dangerous 

3. Too much 

smell/smoke 

4. Other 

8.23 Are there 

problems with 

availability? 

 

 

1.  No problems 

2. Yes, too far away 

3. Yes, too expensive  

4. Yes , not always 

enough 

1. Candles      

2. Petroleum      

3. Batteries 

(For torsch) 

     

4. Other _____      

 III. Energy for production 

8.26 Do you use any (electrical) devices or machines for the production of goods/services that you sell or 

trade? 

 1[    ] Yes                                 2[    ] No 

If NO go to question 8.23 

8.27 Which? 

(Agricultural machinery, 

devices for fabrication of 

objects…) 

8.28 Source of energy 

1. Manpower 

2. Fuel (petrol, gas) 

3. Electricity 

4. Battery 

5. Other (specify) 

8.29 Since when do you 

use it? 

 

8.30 How many hours 

per day? 

1.     

2.     

3.     

 

8.31 Does your household own or 

use a functioning…….. 

1 = Yes 

2 = No, but use it  somewhere else 

3 = No 

8.32 How many hours is this used 

per day? 

 

Radio   

Lamp    

Generator   

Television   

Fan   

Rice cooker   

Motorcycle   

Car/Truck   

Fridge   

8.24 If your household uses batteries, do you use rechargeable? 

 [   ] Yes                         [    ] No              [   ] Don’t use batteries 

8.25.a If NO what does your household do with the batteries? 

 [   ] Throw away        [    ] Hand in somewhere        [    ] Save them     [   ] Other 

8.25.b If YES where do you recharge them? 

 [    ] In the commune of Marosakoa      [    ] Outside the commune of Marosakoa 
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8.33 Do you / one of the members of your household have a mobile phone? 

 [    ] Yes                                 [    ] No 

8.34 Where can you recharge it? 

 [    ] In a shop                      [    ] In a shop                 

[    ] In a bar                          [    ] Other ______________________ 

 

8.35 According to you better access to energy will be important for 

1 [    ]    Education/ schools /studying 

2 [    ]    Hospitals 

3 [    ]    Households      

4 [    ]    Work  at home 

5 [    ]    Work outside, agriculture, higher production 

6 [    ]    Street lighting 

7 [    ]    Transportation 

That were all the questions.  

Thank you very much for your time!! 

!!!!!!! When you leave the house, please check the following questions yourself!!!!!!!!!!! 

9.1 How many rooms does the house have? 

 [    ] 1 room                           [    ] multiple rooms 

9.2 What materials are used for the roof? 

 [    ] Wood                            [    ] Cement/tiles               [    ]  Iron sheets         

[    ] Leaves  (satrana)         [    ] Grass                            [    ]  Other__________________ 

9.3 What materials are used for the floor? 

 [    ] Earth/mud                   [    ] Wood/planks            [    ] Leaves (satrana)   

[    ] Concrete                      [    ] Other__________________ 

9.4 What materials are used for the walls?  

 [    ] Wood / branches         [     ] Mud                           [    ] Mud 

[   ] Concrete                         [    ]  Unbaked bricks       [    ]  Baked bricks 

[   ]  Other __________________ 
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B. HOUSEHOLD SURVEY TANZANIA 

Household Identification: 

 

Name of the Family_______________________________ 

Number of households in Boma_________________ 

 

Ward:___________________________________ 

Village:_________________________________________ 

Subvillage:_____________________________________ 

Name of respondent:______________________________ 

 

 

 

    Date:                            Name: 

 

Interviewer                        __ __/ __ __/ __ __                    _____________________________________ 

Data enterer                     __ __/ __ __/ __ __                     _____________________________________ 

 

 

Introduction: 

Good morning/afternoon. My name is ___________sent by IOPA / Ilaramatak. We are carrying out a study in 

this area on the Energy and Water Company.  

We talked to the village chief and he authorized us to see the Families in the village to help us with the 

questions we have. All the information given will be treated with confidentiality and be used for the purposes 

of the study only.  

Thank you very much for welcoming us!  
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1. PROJECT PERCEPTIONS 

 

Say: we have some questions about the project of the Energy and Water Company in this region. Farmers can 

buy seeds from the company and grow Jatropha on (a part of) their own land. The seeds that will grow can be 

sold back to the Energy and Water Company in order to generate income for the household.    

 

1.0 Are you familiar with Jatropha biofuel? 

 1[    ]    Yes          2[   ]     A little         3[   ]    No 

If NO go to question 2 

If Yes got to question 1.1 

1.1 Are you familiar with the project activities of the Energy and Water Company? 

 1[    ]    Yes           2[   ]    No 

 

1.2 Does your household participate in the project by planting Jatropha? 

 1[    ]    Yes         2 [   ]    No 

 

1.3 Open question: According to you, the oil from the Jatropha tree can be used as a fuel for? 

(multiple answers possible)  

1 

2 

3 

4 

5 

6 

7 

[   ]  Soap-making   

[   ]  Cook stoves   

[   ]  Lamps   

[   ]  Vehicles  

[   ]  Power generator / grid 

[   ]  Other_______________________________ 

[   ] Don’t know 

 

1.4 Open question: What possible benefits does the project have according to you? 

(multiple answers possible) 

1 

2 

3 

4 

5 

6 

[   ]    More income                                  

[   ]    Reduction in poverty 

[   ]    Increased food security   

[   ]    Good for environment / sustainability              

[   ]    Other (specify) _________________________ 

[   ]    Don’t know 

 

1.5 Open question: What possible disadvantages does the project have according to you? (multiple 

answers possible) 

1 

2 

3 

4 

5 

6 

[   ]    Uncertain markets                          

[   ]    Poor prices 

[   ]    Food insecurity                                

[   ]    Decrease of pasture land 

[   ]    Other (specify) ________________________ 

[   ]    Don’t know    

 

1.6 Would you be willing to cooperate in the project as an outgrower? 

 1[   ] Yes because ……            

 

2[   ] No because…... 
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2. BASIC HOUSEHOLD CHARACTERISTICS 

Say: I would like to ask you some questions about the people living in your household. By household I mean the 

people that are living with you in one house.  

Box 2.2 

 

1. Head of HH him/herself 

2. Spouse (husband/wife) 

3. Son/daughter 

4. Brother/sister 

5. Mother/father 

6. Other (specify) 

 

Box 2.5 

 

1. None, not able to read / write 

2. None, able to read / write 

3. Completed primary school 

4. Secondary school 

5. College 

6. University 

 

Box 2.6 

 

1. Farming 

2. Livestock 

3. Beekeeping 

4. Entrepreneur 

5. Artisans / handicraft 

6. Employee (government) 

7. Employee (private / NGO) 

8. Work in household 

9. Student 

10. None 

11. Other (specify)_____________  

 

  

2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 

 Who lives in 

your 

household? 

 

See box 2.2 

Sex 

 

1 = M 

2 = F 

Age What is his/her 

highest level of 

education? 

 

See box 2.5 

What is 

his/hers main 

occupation? 

 

See box 2.6 

Does he/she 

has another 

occupation on 

the side? 

 

See box 2.6 

A third 

occupation? 

 

 

See box 2.6 

1 = 

respon

dent 

       

2         

3        

4         

5         

6        

7        

8        

9        

10        
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3. AGRICULTURE AND LIVESTOCK 

 

Say: Now I am going to ask some questions about agriculture and livestock…… 

I. Agriculture 

3.1 Do you or a member of your household work on a plot? 

 1[    ]   Yes                              2 [    ]   No 

 

If NO go to question 3.18 

If YES, continue with question 3.2 

 

 3.2 What 

crops are 

cultivated? 

3.3 Is the crop used for 

self-consumption or 

selling? 

 

1 = only self-consumption 

2 = only for selling 

3 = Both, self-

consumption  more 

important 

4= Both, selling more 

important  

3.4 Are you 

satisfied 

with the 

yields? 
 

 

1 = Yes 

2 = A little 

3 = No 

3.5 Do the 

yields differ a 

lot per 

harvest? 

 

 

1 = Yes 

2 = A little 

3 = No 

3.6 Do you  

practice 

crop 

transfor-

mation? 

 

1 = Yes 

2 = No 

3.7 What are 

the 2 most 

important 

crops? 

 

1 = most 

important 

2 = 2
nd

 most 

important 

1 [    ] Maize      

2 [    ] Beans      

3 [    ] Sweet 

potatoes  

     

4 [   ] Other ___        

5 [   ] Other  ___      

6 [   ] Other  ___      

 

!!The next questions are for the most important crop that is cultivated!! 

3.8 How many times do you harvest the most important crop per year? 

 1[   ] 1 time            2[   ]  2 times             3[    ]  3 times          4[   ] 4 times or more 

3.9 Open question: What are limiting factors to improve yields? 

(multiple answers possible) 

1 

2 

3 

4 

5 

6 

[    ]   No limiting factors                                                                                                                                               

[    ]   Climatic conditions                                                                                                                                               

[    ]   Labor restrictions 

[    ]   No / not enough tools  

[    ]   Not enough money  

[    ]   Other (specify)_________________________________________________  

3.10  Is the plot bigger than 1 acre?  (1 acre = 70 meter x 70 meter) 

 1[    ]    Yes            2[   ] No            3[   ]    Don’t know 

3.11 What are the dimensions of the plot (in hectare)? 

 _______________________ Acre.                   

3.12 What is the situation of this plot? Does your household……. 

 1[    ] Own                  2[   ] Rent it                3[   ]   Use for free        4[    ] Other 

3.13 If you pay rent, how do you pay and how much? 

 ______________ Tsh per year 

3.14 How do you cultivate the land? 

 1[   ] By hand             2[   ] Cattle             3[    ] By tilla / tractor 

3.15 How do you irrigate the land? 

 1[    ]  By hand                                             3[    ]  Mechanical / by machine     

2[    ]  Rainfall                                              4[    ]  Other (specify) _____________________ 
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3.16 Who of your household is occupied with preparation of the land? 

 1[    ]    Men             3 [    ]    Boys 

2[    ]    Women       4 [    ]    Girls                        5 [    ]     None  

3.17 Who of your household is occupied with the harvesting? 

 1[    ]    Men             3 [    ]    Boys 

2[    ]    Women       4 [    ]    Girls                        5 [    ]     None 

 

II. Livestock 

3.18 Does your household own livestock? 

 1[    ]   Yes             2[    ] No 

 If NO go to question 3.24 

 If YES continue with question 3.20 

 

  3.19 How 

many … ? 

3.20 Increase / 

decrease 

compared to last 

year? 

1 = Increase 

2 = No change 

3 = Decrease 

3.21 Main reason 

decrease? 

1 = Trade 

2 = Drought 

3 = Diseases 

4 = Family functions 

5 = Other 

3.22 Do you sell 

products from this 

animal? 

 

1 = Yes 

2 = No 

1 Cow     

2 Goat      

3 Sheep     

4 Donkey     

5 Poultry     

6 _______     

 

3.24 Is there enough water and pasture available for the cattle? 

 1[    ] Yes                                   2[    ]  Not always                  3[    ] No            

3.25 On average, how many months per year do you have to move the cattle to temporary boma’s? 

 _____________________________  Months 

3.26  Who moves the cattle in these months? 

 [    ]    Men              [    ]    Boys 

[    ]    Women       [    ]    Girls                         [    ]     None______________  

3.27 What type of health care do you apply in case of cattle diseases? 

 1[    ] Traditional healing         2[    ] Veterinary               3 [    ] Nothing 

3.28 Do you vaccinate the cattle? 

 1[    ] Yes                                       2[    ]  Not always              3[    ] No             

3.29 How does your household use the dung/manure from the animals? 

 1[    ] Use as fertilizer                     3[    ] Use for cooking          

2[    ] Use to plaster the house     4[    ] Nothing                           5[   ] Other 

3.30  Is it easy to sell your livestock products? 

 1[    ] Yes                                2[    ] Sometimes                     3[    ] No              4[     ] Don’t sell  

 

3.31  To whom do you sell milk? 

 1[    ] Engiteng / MPU                3[    ] Don’t sell milk    

2[    ] Local market                     4[    ]  Other(specify)______________________ 

3.32 If you don’t sell to Engiteng / MPU what is the main reason you don’t? 

 1[    ] Unaware                             3[    ] Too far away               5 [    ] Other (specify)______________ 

2[    ] Lower price for milk       4[    ] Not enough milk 

3.33 To whom do you sell meat? 

 1[    ] Local market                      3[    ] Don’t sell meat 

2[    ] Local market other villages 

3.34 Are you satisfied with the price of cattle?  

 1[    ] Yes                                       2[    ] Sometimes                     3[    ] No               



 

 

18 | P a g e  

 

3.35 Are you satisfied with the price of cattle products?  

 1[    ] Yes                                       2[    ] Sometimes                     3[    ] No               

  

III Outgrower 

3.36 What is the total size of your land? 

 ____________________________________ Hectare 

3.37 Do you have any land that you don’t use for agriculture? 

 1[    ]   Yes                                  2 [    ]   No 

3.38 What is the size of this land (Hectares)? 

 ________________________________ Hectare 

3.39 Would you be interested to grow Jatropha on (part of) this land? 

 1[    ]   Yes, because______________________                             

2 [    ]   No, because_______________________                   

3.40 When you will grow jatropha, do you think it will influence the time you have for food crop 

cultivation? 

 1[    ] Less time for food crops 

2[    ] No change 

3[    ] More time for food crops 

4[    ] Don’t cultivate crops 

3.41 Would you consider substituting food crops by Jatropha? 

 1[    ]   Yes                              2 [    ]  No 

 

4. HOUSING 
 

Say: The following questions will be about your house…..  

4.1 Do you perceive your house as adequate? 

 1[    ] More than adequate          2[    ] Just adequate                 3[    ] Less than adequate  

4.2 Open question: What are the main problems with your house? 

(multiple answers possible) 

1 

2 

3 

4 

5 

6 

7 

[    ] No problems   

[    ] Too small                       

[    ] Roof leaking                    

[    ] Too old                          

[    ] Not stable    

[    ] Unsatisfied with materials          

[    ] Other _____________________________________           

 

4.3 What type of house? 

 1[    ] Traditional Masai house                             2[    ] Modern house 

 

���� Questions for traditional Masai house 

4.4 Do you spend money for the construction of a permanent boma? 

 1[    ] No                                                            3[    ] Yes, for workers 

2[    ] Yes, for materials                                4[    ] Yes, other costs (specify) _______________ 

4.5 Do you spend money for the construction of a temporary boma? 

 1[    ] No                                                            3[    ] Yes, for workers 

2[    ] Yes, for materials                                4[    ] Yes, other costs (specify) _______________ 

4.6 Would you like to live in a modern house instead of a boma? 

 1[    ] Yes, because                                   

 

2[    ] No, because 
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���� Questions for modern houses  

4.7 What is the situation of your house? 

 1[    ] Own                                 2[    ] Rented                      3[    ] Free stay             4[   ] Other   

4.8 Is the house affordable? 

 1[    ] Yes                                   2[    ]  Not always              3[    ] No            

4.9 If you pay rent, how do you pay for it ? 

 ________________________________ Tsh per year  ______________________Tsh per month 

 

4.10 What type of latrine does your household use? 

 1[    ]  Flush toilet                   2[   ] Pit Latrine                 3[    ] Public latrine     4[    ]  No latrine 

4.11 Do you pay for…? Yes          No 

 Drinking water [   ] 1       [   ] 2 

 Water for other purposes (bathing, wash clothes) [   ] 1       [   ] 2 

 Water for livestock [   ] 1       [   ] 2 

 

 

 

5. FOOD 

 

Say: The following questions will be about food…… 

5.1 Do you have enough money to cook every day enough food for everyone in your household? 

 1[    ] Yes                                   2[    ] Not always           3[    ] No    

5.2 Do you have enough variety in your food pattern? 

 1[    ] Yes                                   2[    ] Not always           3[    ] No    

5.3  Do you harvest enough for you own food consumption the whole year? 

 1[    ] Yes                                   2[    ] Not always           3[    ] No    

5.4  How many months per year do you rely on your own food production? 

 __________________________________ months     

5.5  How many months per year do you have to buy food? 

 __________________________________ months    

5.6  Do you have periods of hunger during the year? 

 1[    ] Yes, few months per year    3[    ] Yes, few weeks per year      

2[    ] Yes, few days per year          4[    ] No 

 

5.7  How many hot meals do you eat per day? 

 1[    ]  1 hot meal     2[   ] 2 hot meals     3[    ] 3 hot meals     4[    ]  > 3 hot meals 

5.8  How many times do you eat ugali per day? 

 1[    ] 1 time              2[   ] 2 times              3[    ] 3 times 

 

 

 

 What is the main source of water your 

household uses for …? 

4.12 For drinking 4.13 For other 

purposes 

4.14 For livestock 

1 Private well      [   ]     [   ]    [   ]    

2 Public well     [   ]    [   ]     [   ]     

3 Private tap water (boreholes)     [   ] [   ] [   ] 

4 Public tap water (boreholes)     [   ]     [   ]     [   ]     

5 River      [   ]     [   ]      [   ]      

6 Dam (rainwater)      [   ]      [   ]      [   ]      

7 Other ( specify) 

______________________ 

    [   ] [   ] [   ] 
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 How many times do you eat…? 1 = Once a week                     4 = Several times a month 

2 = Several times a week      5 = On special occasions 

3 = Once a month                   6 = Never 

5.9 Meat  

5.10 Vegetables  

5.11  Rice  

 

6. INCOME 

 

Say: The next questions will be about income  

6.1 Is the current income sufficient to provide for the basic needs of the Household? 

 1[     ] More than sufficient                       2[    ] Just sufficient                        3[     ]   Not sufficient             

 

6.2 Which of the present sources of income 

are the three most important ones for the 

household? 

 

 

 

 

1 = most important 

2 = second important 

3 = third most important 

6.3 How much does he / she 

earns on average per week? 

1. up to 5.000 Tsh 

2. 5.000-10.000  Tsh 

3. 10.000- 20.000 Tsh. 

4. 20.000- 35.000 Tsh 

5. More than 35.000 TSh 

1 Agriculture   

2 Livestock rearing   

3 Beekeeping   

4 Entrepreneur   

5 Artisan / handicraft    

6 Salaried work (government)   

7 Salaried work (private, NGO)   

9 Remittances (from family, friends 

neighbors etc.) 

  

10 Old age pension   

11 Other______________________________

___ 

  

12 Other 

________________________________ 

  

 

 

If   NO go to question 6.6 

If   YES  go to question 6.5 
 

 

 

 

 

 

 

6.4 Does one of the members of your household have a home based enterprise? 

(Activities that bring you money besides agriculture and livestock, for example, weaving, carpeting 

etc.)  

 1[     ] Yes           2[     ] No 

6.5 What does he or she do? 

 1[    ]  Tailoring                                4[    ]  Making beads            7[    ]  Carpenter                 

2[    ]  Hairdressers                          5[    ]  Make Mandazi           8[    ]  Make local brew ‘busa’ 

3[    ]  Make ‘rungus’                      6[    ] Honey harvest            9[    ]   Hair plaining                      

10[    ]  Other (specify) _________________________________ 
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6.6 If one of your household members would get a job, earning a minimum salary every month, what 

would you do with the money? 

  

 

6.7 Is one of the members of your household able to save money? 

 1[    ] Yes, with micro savings                2[    ]  Yes, on a bank account                 3[    ] No 

6.8  Does one of the members of your household have a loan? 

 1[     ] Yes, through microcredit           2[    ] Yes, through a bank                       3[    ] No 

 

���� For households having a loan  

6.9 What is the name of the organization that provides the loan? 

 Name:_________________________ 

6.10 What is the interest level? 

 ______________________ % 
 

���� For households NOT having a loan  

6.11 Do you borrow money or other things? 

 1[    ] Yes                        2[    ] No               

6.12 Do you pay them back? 

 1[    ] Yes, with interest            2[    ] Yes, without interest                        3[    ] No               

6.13 Would you like to have a loan? 

 1[    ] Yes, because 

 

2[   ] No, because 

 

6.14 In times there is no money are you able to sell livestock or crops in storage as a fallback option? 

 1[    ] Yes, crops and livestock            3[    ]  Yes, only crops 

2[    ] Yes, only livestock                       4[    ]  No   

6.15 Can your household ask family/friends for help when in hard times? 

 1[    ]  Yes                                                  2[    ]  No 

6.16 What does your household receive from family and friends? 

(Multiple answers possible) 

 

 

 

1[    ]   Money                                          4[    ]   Electronic devices      

2[    ]   Food                                             5[    ]   Livestock                               

3[    ]   Clothing                                      6 [    ]   Other __________________             

  

6.17 Does your household support family and/or friends in any form (cash or products) on regular basis? 

 1[    ] Yes                            2[     ] Sometimes             3[     ] No 

 

  

6.18 Did any of your HH members participated in a training or aid program with one 

of the following objectives? 

 

 Yes          No 

 Live-stock raising program (cattle) 1[   ]       2 [   ]  

 Money / aid  for education children 1[   ]        2[   ]  

 Food program 1[   ]        2[   ]  

 Agricultural program  1[   ]        2[   ]  

 Other (specify) ____________________ 1[   ]        2[   ]  
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7. HEALTHCARE AND EDUCATION 

 

Say: The next questions will be about health and education… 

I. Healthcare 

7.1 Where do you go when someone of your household is ill? 

 1[   ] Traditional healer                       3[   ] Do something yourselves 

2[   ]  Medical institutions                 4[   ] Do nothing 

7.2 Do you consider this adequate? 

 1[   ]  Yes               2[    ] Sometimes             3[     ] No 

7.3 Is the required treatment always affordable? 

 1[   ]  Yes               2[     ] Sometimes            3[     ] No  

 

II. Education 

7.4 How many children in your household are currently attending school? 

 ________Persons 

7.5 Do they attend public or private school? 

 1[    ] Public                2[    ] Private              3[    ]  Both 

7.6  Are there children that currently should go to school but cannot go? 

 1[    ] No                      2[   ] Yes 

7.7  What is the main reason why these members are currently not attending school? 

1 [    ]   Equipment too expensive (uniforms, books etc.) 

2 [    ]   School too far away 

3 [    ]   Sickness 

4 [    ]   Helps with livestock 

5 [    ]   Ignorant  

6 [    ]  Other _______________________________ 

   

 

8. ENERGY CHARACTERISTICS 

 

Say: I would like to ask some questions about energy. Energy comes from different sources like dung, wood, 

electricity, petrol, etc. Energy is needed in order to cook, have light, charge mobile phone etc.  
 

8.1  Are you connected to the grid? 

 1[    ]  Yes                 2[    ]  No 

8.2  Would you like to get  connected to the grid 

 1[    ]  Yes, because _______                 

 

2[    ]  No, because _______ 

 

8.3 Do you have a generator? 

 1[    ]  Yes                 2[    ]  No 

8.4 Do you have a car battery? 

 1[    ]  Yes                 2[    ]  No 

8.5 Do you have a solar panel? 

 1[    ]  Yes                 2[    ]  No 

8.6  Where do you use the electricity? 

 1[    ]  Household                    2[    ] Business                   3[    ] Both                4[    ] No electricity 
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8.7 Does your household own 

or use a functioning…….. 

1 = Yes 

2 = No, but use it  somewhere else 

3 = No 

8.8 How many hours is this used 

per day? 

 

Radio   

Lamp (electrical)   

Television   

Fan   

Rice cooker   

Motorcycle   

Car/Truck   

Fridge   

Mobile phone   

Other   

 

 

I. Cooking 

8.9 Where do you cook? 

 1[    ]  Inside the house                 3[    ]  Separate cottage  

2[    ]  Outside the house              4[    ]  Under roof of leaves                  5[     ]  Other ___________ 

8.10 What stove do you use? 

 1[    ] No stove (open fire)                                           4[    ] Kerosene stove 

2[    ] Traditional three stone stove (wood)             5[    ]  Charcoal stove                    

3[    ]  Improved cook stove (wood)                           6[    ]   Other (specify)_________________    

8.11 Would you be interested in another stove? 

 1[    ] Yes                                           2[    ] No 

 

 8.12 What 

do you 

use for 

cooking? 

1 = Yes 

2 = No 

8.13 Where do 

you get it? 

 

 

1. In the village    

2. Nearby villages             

3. Along the way            

4. Other 

8.14 How much 

money is on the 

sources of energy 

per week? 

1. Nothing / free  

2. up to 5.000 Tsh 

3.  5.000-10.000 Tsh 

4. 10.000- 20.000 Tsh 

5. 20.000 Tsh and up 

8.15 Problems 

during use? 

 

 

1. No problems                                    

2. Dangerous 

3. Too much 

smell/smoke 

4. Other 

8.16 Are there 

problems with 

availability? 

 

1.  No problems 

2. Yes, too far away 

3. Yes, too expensive  

4. Yes , not always 

enough 

1. Wood 

(logging) 

     

2. Wood 

(purchase) 

     

3. Dung / 

Manure  

     

4. Charcoal      

5. Kerosene      

6. ________      

  

For households collecting wood 

8.17 Who of the household take care of collecting wood? 

 1[    ] Men                        3[    ] Boys                     5[    ]  No wood collection 

2[    ] Women                 4[    ] Girls           

8.18 How much time is spend on the collection of wood per day? 

 1[   ] up to 1 hour         2[    ] up to 2 hours     3[   ] up to 3 hours       4[    ] 3 hours or more 
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II. Lighting  

8.19  What activities does your Household do after sunset? 

 [    ] Work  [    ] Do things in/around the house 

 [    ] Study [    ] Go out 

 [    ] Read [    ] Socializing with household member 

 [    ] Listen to radio [    ] Social dance  

 [    ] Watch TV [    ] Other (specify) ______________ 

 [    ] Storytelling [    ]Other (specify) _______________ 

8.20 How many hours do you use lighting after sunset in the house (candles, lamp, fire etc.)? 

 1[   ] No light after sunset       2[    ] 1-2 hours        3[    ] 3-4 hours         4[    ] 5 hours and up 

8.21 How many hours do you use lighting after sunset outside the house? 

 1[   ] No light after sunset       2[    ] 1-2 hours        3[    ] 3-4 hours         4[    ] 5 hours and up 

 

 8.22 What 

do you use 

for 

lighting? 

 

1 = Yes 

2 = No 

8.23 Where do 

you get it? 

 

 

 

1. In the village    

2. Nearby villages             

3. In the city  

4. Other 

8.24 How much 

money is on the 

sources of energy 

per week? 

 

1. Nothing / free  

2. up to 5.000 Tsh 

3.  5.000-10.000 Tsh 

4. 10.000- 20.000 Tsh 

5. 20.000 Tsh and up 

8.25 Problems 

during use? 

 

 

 

1. No problems                                    

2. Dangerous 

3. Too much 

smell/smoke 

4. Other 

8.26 Are there 

problems with 

availability? 

 

 

1.  No problems 

2. Yes, too far away 

3. Yes, too expensive  

4. Yes , not always 

enough 

1. Wood      

2. Candles      

3. Kerosene      

4. Batteries 

(For torch) 

     

5. Electricity      

6. Other _____      

 

 

 

Those were all the questions.  

Thank you very much for your time!! 

 

 

 

8.27 If your household uses batteries, do you use rechargeables? 

 [   ] Yes                         [    ] No              [   ] Don’t use batteries 

8.28.a If NO what does your household do with the batteries? 

 [   ] Throw away        [    ] Hand in somewhere        [    ] Save them     [   ] Other 

8.28.b If YES where do you recharge them? 

 [    ] Shops in Terrat      [    ] Friends / Family           [     ]  Other (specify)_______________ 

8.29 According to you better access to energy will be important for? 

1 [    ]  Education/ schools /studying 

2 [    ]    Hospitals 

3 [    ]    Household 

4 [    ]    Work  at home 

5 [    ]    Work outside, agriculture, higher production 

6 [    ]    Street lighting 

7 [    ]    Transportation 
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!!!!!!! When you leave the house, please check the following questions yourself!!!!!!!!!!! 
 

 

If they house is a traditional Masai house, you don’t have to fill in the questions below.  

 

9.1 How many rooms does the house have? 

 [    ] 1 room                            [    ] multiple rooms 

9.2 What materials are used for the roof? 

 [    ] Wood                            [    ] Cement/tiles                [    ]  Iron sheets         

[    ] Leaves                           [    ] Grass                              [    ]  Other__________________ 

9.3 What materials are used for the floor? 

 [    ] Earth/mud                     [    ] Wood/planks              [    ] Leaves  

[    ] Concrete                        [    ] Other__________________ 

9.4 What materials are used for the walls?  

 [    ] Wood / branches         [    ] Mud                              [   ] Concrete                                                                       

[    ]  Unbaked bricks           [    ]  Baked bricks 

[    ]  Other __________________ 

 
  

9.0 What kind of house is it? 

 [    ] Traditional Masai house                [    ] Other (fill in Q. 9.1 – 9.4) 
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C. LIST OF INTERVIEWEES  

C.1. LIST INTERVIEWEES MADAGASCAR 

Mr. Gilbert, mayor Marosakoa 

Ms. Chantal, entrepreneur Marosakoa 

Doctor Jarrison, docter CSB II Marosakoa 

Ms. Rahily, entrepreneur Marosakoa 

Ms. Sandy, entrepreneur Marosakoa 

Ms. Oly, Mr. Niaka, employees Casielec 

Mr. Fanantenana Andriambololonirina, mayor Ankazomborona 

Mr. Rabelelahy, chef of the fokontany Mahatazana 

Ms.  Josephine, entrepreneur Mahatazana 

Mr. Florian Winckler, JSL Biofuels Madagascar, Mahajan ga 

Mr le directeur Rene Razafindrazery, director of the National Park d’ Ankarafantsika 

Responsible Casielec, Marosakoa 

Mr. Chamsdin, vice-mayor, Boanamary 

Ms. Denis Rakotodrasoa, entrepreneur Amabtomalama 

Ms. Elianne, entrepreneur Ambatomalama 

Ms. Vololonirina Rasoanomejanahary, entrepreneur Ankazomborona 

Mr. P. Hofs, Ministry Energy and Mining, Antananarivo  

Group of JSL workers, Marosakoa 

C.2 LIST INTERVIEWEES TANZANIA 

 

Mr. William Steven Wanga, ward executive officer, Terrat 

Mr. Jacob Ole Nduya, village chairperson, Terrat 

Mr. Ally Ongala, village Secretary, Terrat 

Mr. Jonas Alex Maturo, Headteacher primary school, Terrat 

Ms. Margaret Michael Dule, entrepreneur, Terrat 

Ms. Clara Mollel, entrepreneur Terrat 

Mr. Frank, manager Rotiana, Rotiana  

Mr. Kenneth Loitone, entrepreneur, Terrat 

Ms. Edina Masai, entrepreneur, Terrat 

Mr. Julius Maglani, Second Headmaster of Terrat Secundary School, teacher Biology & Chemistry, Terrat 

Mr. Adburahalnan Mwingihamisi, Retired division secretary and jatropha outgrower 

Mr. Zephania Simon, village chairperson, Orkesumet 

Mr. Hamadi Hante Himay (aka Mr. Zeba Zeba), Jatopha outgrower entrepreneur, farmer, Orkesumet 

Mr. Lucas Ngukuu Karomo, outgrower, Orkirung’urun 

Ms. Judith Shayo, nurse and matron at the dispensary, Orkesumet 

Mr. Lesira Ole Samburi, masai elder and traditional leader, Terrat 

Mr. Jacob Koros Ole Koros, village chairperson, Naberera 

Mr. and Ms. Mangera, entrepreneurs, Naberera 

Ms. Kuruthuru Shabani, entrepreneur, Naberara 

Mr. Petro Ngoiyoj Ole Mindiya, masai elder, Terrat 

Ms. Mary Eustace Chisji, village secretary, Endonyoengijape 

Ms. Elizabeth Tarimo, IOPA center manager, Orkesumet 

Mr. Godfrey Lelya, IOPA, Arusha 

Ms. Cindy Lobo, DOSI, Arusha 

Mr. Allan Lucas Taeku, EWC employee, Arusha 

Mr. Jafari Addam, nursery worker, Terrat 

Mr. Sauda John, entrepreneur Terrta 

Mr. Charles, EWC divison manager, Terrat 

Ms. Elizabeth Olonyokie, masai women selling milk to MPU, Terrat 

Ms. Lydia Abraham, masai women selling milk to MPU, Terrat 

Group of Masai elders, Orkirung’urun  

  



 

 

 

D. SURVEY RESULTS MADAGASCAR

In this section the results of the household survey in Madagascar are presented. A descriptive overview of the results is 

provided, and main differences between the three intervention areas are discussed. 

D.1. BASIC HOUSEHOLD CHARACTERISTICS

In total 472 surveys are filled out in the target areas. Subdivided into the three target areas, 203 surveys are conducted in 

the fokontany of Marosakoa (commune of Marosakoa), 135 in the fokontany of Mahatazana (commune of 

Ankazomborona), and 134 in the fokontany of Amba

Fokontany 

Marosakoa 

Mahatazana 

Ambatomalama 

Table D.1: Household surveys  

Both males and females are included in the sample. The majority of the respondents, 59%, in the sample is male the 

remaining 41% is woman. People interviewed are m

remaining 5.5 % of the respondents consist of other househ

in the household are provided in the table below.

Figure D.1: Sex

While conducting the surveys, it 

answered by multiple household members

interviewer and other household members were sometimes consulted by the respondent 

during the interview.  

The youngest respondent in the sample is 14 years 

respondents in the sample is 39. Fourteen people were not able to fill out their age. 

On average, a household consists of 4.8

The level of education of the respondents is very low. 

and write. About 32 % of the respondents

never had any education at all. Slightly more than a quarter completed primary school and o

school; about 4 % completed College and 3 % completed Lyc

degree, one in Marosakoa and one in Ambatomalama.

59%

Sex

Female Male

MADAGASCAR 

s section the results of the household survey in Madagascar are presented. A descriptive overview of the results is 

provided, and main differences between the three intervention areas are discussed.  

HOLD CHARACTERISTICS 

s are filled out in the target areas. Subdivided into the three target areas, 203 surveys are conducted in 

koa (commune of Marosakoa), 135 in the fokontany of Mahatazana (commune of 

and 134 in the fokontany of Ambatomalama (commune of Boanamary).  

Number of households Number of surveys

210 

200 

175 

n the sample. The majority of the respondents, 59%, in the sample is male the 

People interviewed are mainly the head of the household, followed by the

5 % of the respondents consist of other household members. The divisions of the respondents by sex and role 

in the household are provided in the table below. 

: Sex    Figure D.2: Role in househ

le conducting the surveys, it often occurred that the survey questions were

multiple household members. People often gathered together around the 

interviewer and other household members were sometimes consulted by the respondent 

 

The youngest respondent in the sample is 14 years old and the age of the oldest respondent is 90. The mean age of the 

Fourteen people were not able to fill out their age.  

8 household members. The range of the household size lies between 1 and 13.

The level of education of the respondents is very low. A large part is illiterate; 43 % of the respondents 

of the respondents are able to read and write, however they did not completed primary school or 

never had any education at all. Slightly more than a quarter completed primary school and only a few 

College and 3 % completed Lycée. Only 2 people in the whole sample 

, one in Marosakoa and one in Ambatomalama. 

41%

Male

5%

62%

33%

Role in Household

Other Head of household
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s section the results of the household survey in Madagascar are presented. A descriptive overview of the results is 

s are filled out in the target areas. Subdivided into the three target areas, 203 surveys are conducted in 

koa (commune of Marosakoa), 135 in the fokontany of Mahatazana (commune of 

Number of surveys 

203 

135 

134 

n the sample. The majority of the respondents, 59%, in the sample is male the 

followed by their husband or wife. The 

The divisions of the respondents by sex and role 

 

: Role in household 

that the survey questions were jointly 

People often gathered together around the 

interviewer and other household members were sometimes consulted by the respondent 

the age of the oldest respondent is 90. The mean age of the 

lies between 1 and 13. 

is illiterate; 43 % of the respondents are not able to read 

, however they did not completed primary school or 

few finished secondary 

in the whole sample have a university 

62%

Husband / wife



 

 

 

The main occupation of the respondents is summarized in figure 

her main occupation is in the agricultural sector. 

artisans, or taking care of the household. Few respondents indicate not to have a main o

‘other’ several other sectors are grouped like livestock, fishing, and being a student. 

When the sample is broken down into the three intervention 

differences in basic characteristics are observed

been interviewed, also the mean age of the respondents is slightly higher comp

differences in sex are not found to be statistically different (

The age differences are statistically significant, 

difference in age between Mahatazana and Ambatomalama at an alpha level of (0.5/3=) 0.17 (

.001). Based on these results it can be argued that the average age of people in Ambatomalama is slightly higher than those 

in Mahatazana.  

The mean household size is found to be highest in M

differences in mean household size across the three fokontanies are 

.128). 

Fokontany 

Male                      Female

Marosakoa 58 % 

Mahatazana 56 % 

Ambatomalama 62 % 

Table D.2: Basic characteristics per fokontany

In all three intervention areas mainly the head of the household represented the household as a respondent. The role of 

the head of the household as a respondent of the survey ranges from 60 

answered by the spouse. Other household members account for 2 

differences are present (χ
2
 (2, n = 471) = 8.320, p < .598).

43%

Illiterate Able to read 

87%

Agriculture

Figure D.3: Level of education 

The main occupation of the respondents is summarized in figure D.4. The vast majority of the respondents state that 

her main occupation is in the agricultural sector. Some respondents have salaried work as their main occupation, are 

artisans, or taking care of the household. Few respondents indicate not to have a main occupation. Under the category 

‘other’ several other sectors are grouped like livestock, fishing, and being a student.  

Figure D.4: Main occupation 

When the sample is broken down into the three intervention areas Marosakoa, Mahatazana and Ambatomalama, some 

differences in basic characteristics are observed and summarized in table D.2. In Ambatomalama relatively more men have 

been interviewed, also the mean age of the respondents is slightly higher compared to the other fokontanies. However, 

differences in sex are not found to be statistically different (χ
2
 (2, n = 471) = .950, p < .622).  

The age differences are statistically significant, (χ
2
 (2, n = 458) = 12.018, p > .002). Follow up research 

difference in age between Mahatazana and Ambatomalama at an alpha level of (0.5/3=) 0.17 (U = 6456

.001). Based on these results it can be argued that the average age of people in Ambatomalama is slightly higher than those 

The mean household size is found to be highest in Mahatazana, with an average of 5.2 persons per households. 

differences in mean household size across the three fokontanies are not statistically significant (χ
2
 (2, n = 472) = 4.116, p < 

Sex 

Male                      Female 

Mean age 

42 % 39.4 

44 % 36.6 

38 % 42.4 

: Basic characteristics per fokontany 

In all three intervention areas mainly the head of the household represented the household as a respondent. The role of 

the head of the household as a respondent of the survey ranges from 60 – 63 %. In 31 – 35 % of the cases questions were 

answered by the spouse. Other household members account for 2 – 4 % of the respondents. No statistical significant 

(2, n = 471) = 8.320, p < .598). 
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When comparing the education level of the respondents amongst the fokontanies, i

Mahatazana seems to be lower. More than half of the respondents indicate to be 

therefore classified as illiterate.  However, despite this peak in illiteracy the education level of the respondents is quite 

equally distributed amongst the fokontanies. The distribution of education level per fokontany is provided in

Statistical significant differences are demonstrated (

significant difference between Maroskoa and Mahatzana 

level of education in Marosakoa is slightly higher compared to Mahataza

Across the three fokontanies, differences can be observed in the respondent’s main occupation

Reliance on agriculture is considerably higher in Mahat

most salaried workers can be found, whereas there are none in Mahatazana. 

= 471) = 29.840, p > .002). Follow up research shows that these differences occur between Marosakoa and Mahatzana 

(2, n = 337) = .237, p > .015).  

D.2 PROJECT PERCEPTIONS 

Questions about JSL activities and jatropha in general have been asked in order to gain insight in the knowledge level of the 

local people. In Marosakoa, the project activities started in 2008. Today, a total area of 200 hectares of 

planted on the targeted area.  

In the commune of Ankazomborona JSL is setting up a plantation in the commune of Ankazomborona.

jatropha has been planted on the targeted 

In the commune of Boanamary JSL is currently establishing an 
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When comparing the education level of the respondents amongst the fokontanies, in a first glance the education level in 

than half of the respondents indicate to be unable to read and to

However, despite this peak in illiteracy the education level of the respondents is quite 

equally distributed amongst the fokontanies. The distribution of education level per fokontany is provided in

Statistical significant differences are demonstrated (χ
2
 (2, n = 472) = 10.869, p > .004). Follow-up research shows a 

significant difference between Maroskoa and Mahatzana (χ
2
 (U= 11004, z = -3.276, p > .001). It can be concluded that the 

level of education in Marosakoa is slightly higher compared to Mahatazana.  

Figure D.5: Education level per fokontany 

Across the three fokontanies, differences can be observed in the respondent’s main occupation, summarized in figure 

y higher in Mahatazana and Ambatomalama compared to Marosakoa. In the latter, 

most salaried workers can be found, whereas there are none in Mahatazana. Differences are statistically significant (

= 471) = 29.840, p > .002). Follow up research shows that these differences occur between Marosakoa and Mahatzana 

Figure D.6: Main occupation per fokontany 

atropha in general have been asked in order to gain insight in the knowledge level of the 

local people. In Marosakoa, the project activities started in 2008. Today, a total area of 200 hectares of 

JSL is setting up a plantation in the commune of Ankazomborona.

atropha has been planted on the targeted area; planting activities are scheduled for 2010.   

JSL is currently establishing an outgrowers scheme. The negotiations between JSL and the 
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n a first glance the education level in 

unable to read and to write, and they are 

However, despite this peak in illiteracy the education level of the respondents is quite 

equally distributed amongst the fokontanies. The distribution of education level per fokontany is provided in figure D.5. 
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atropha in general have been asked in order to gain insight in the knowledge level of the 

local people. In Marosakoa, the project activities started in 2008. Today, a total area of 200 hectares of jatropha has been 

JSL is setting up a plantation in the commune of Ankazomborona. Up until now, no 

scheme. The negotiations between JSL and the 
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commune about the precise form of the intervention and conditions

The current state of the project in the different communes 

familiar with project activities of JSL’. Familiarity with the project activities 

where the plantation is already operative

Difference in familiarity with JSL is statistically significant (

Marosakoa and Mahatzana (χ
2
 (1, n = 338) = 94.576, p > .000) and Marosakoa and Ambatomalama 

.000). The familiarity in Marosokoa is considerably higher than in the other fokontanies, numbers are summarzied in table 

3.             

Fokontany 

 

Marosakoa 

Mahatazana 

Ambatomalama 

Total 

Table D.3: Familiarity with JSL 

During the conduction of the surveys i

very low. People know the project best by their

they are aware of the name of the company.

In total, 138 respondents are familiar w

of the knowledge level of the project and 

research about applications, advantages and disadvantages of jatropha oil. 

Marosakoa are employed as daily plantation workers by JSL, and are i

from Marosakoa, where the project activities started in 2008.

or outgrowers are yet employed, due to the progress of the project. 

The main part of the respondents familiar with the activities of JSL has little or no knowledge about the fuel crop, about 11 

% and 47 % respectively.  In total 42 % indica

When asking about the applications of j

of the respondents know that jatropha can be used to fuel lamps, and about twenty percent states that the oil can be used 

as cosmetic, oil for women hair. The respondents are less familiar w

for making soap. About 4 percent refers to these application types wh

Few respondents state that the plant oil can be used as a fuel for airplanes, or 

two percent, equal to two cases, is captured in the category ‘other’. 

The respondents’ perception of the project advant

It becomes clear that according to almost 70% of the respondents the main advantage of the project is increased income 

and employment. Closely related to income increases is poverty reduction, 

the third most important advantage of the project reported by 38% of the respondents. Like poverty reduction, food 

security is closely related to more income, when income increases people will have more money a

4%

Soap

about the precise form of the intervention and conditions are ongoing.  

current state of the project in the different communes shows in the results of the first question

Familiarity with the project activities of JSL is highest in the commune of Marosakoa, 

the plantation is already operative.  

arity with JSL is statistically significant (χ
2
 (2, n = 472) = 164, p > .000). These differences appear between 

(1, n = 338) = 94.576, p > .000) and Marosakoa and Ambatomalama 

n Marosokoa is considerably higher than in the other fokontanies, numbers are summarzied in table 

Familiar with JSL 

Yes                                                                

60 % 

7 % 

4 % 

29 % 

During the conduction of the surveys it was observed that name recognition in general is 

very low. People know the project best by their activities with jatropha, rather than 

aware of the name of the company. 

ith the project activities, 29 % of the total sample. In order to get an understanding 

ledge level of the project and jatropha, the respondents who are familiar with JSL are selected for further 

about applications, advantages and disadvantages of jatropha oil. Twelve people from the fokontany of 

Marosakoa are employed as daily plantation workers by JSL, and are included in the sample. The plantation workers are all 

from Marosakoa, where the project activities started in 2008. In the communes of Ankazomborona no plantation workers 

or outgrowers are yet employed, due to the progress of the project.  

the respondents familiar with the activities of JSL has little or no knowledge about the fuel crop, about 11 

% indicate that they are familiar with jatropha.  

about the applications of jatropha oil, the respondent know it best as a bio fuel for vehicles. About one thir

atropha can be used to fuel lamps, and about twenty percent states that the oil can be used 

as cosmetic, oil for women hair. The respondents are less familiar with the possibility to use the plant oil for cook stoves or 

for making soap. About 4 percent refers to these application types when asked about applications of j

Few respondents state that the plant oil can be used as a fuel for airplanes, or has a medicinal value. This minority of only 

two percent, equal to two cases, is captured in the category ‘other’.  

Figure D.7: Applications of jatropha oil 

The respondents’ perception of the project advantages and disadvantages are visualized in figures 

It becomes clear that according to almost 70% of the respondents the main advantage of the project is increased income 

and employment. Closely related to income increases is poverty reduction, mentioned by 46 %. Increased food security is 

the third most important advantage of the project reported by 38% of the respondents. Like poverty reduction, food 

security is closely related to more income, when income increases people will have more money available to fulfill their 

4%
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38%

19%
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Applications jatropha oil 

Cookstove Lamp Vehicle Oil for hair Other

30 | P a g e  

ws in the results of the first question of the survey ‘Are you 

is highest in the commune of Marosakoa, 

(2, n = 472) = 164, p > .000). These differences appear between 

(1, n = 338) = 94.576, p > .000) and Marosakoa and Ambatomalama (χ
2
 (1, n = 337) = 106, p > 

n Marosokoa is considerably higher than in the other fokontanies, numbers are summarzied in table D 

 No 

40 % 

93 % 

96 % 

71 % 

t was observed that name recognition in general is 

atropha, rather than that 

In order to get an understanding 

atropha, the respondents who are familiar with JSL are selected for further 

Twelve people from the fokontany of 

The plantation workers are all 

In the communes of Ankazomborona no plantation workers 

the respondents familiar with the activities of JSL has little or no knowledge about the fuel crop, about 11 

spondent know it best as a bio fuel for vehicles. About one third 

atropha can be used to fuel lamps, and about twenty percent states that the oil can be used 

ith the possibility to use the plant oil for cook stoves or 

en asked about applications of jatropha oil.  

has a medicinal value. This minority of only 

 

ages and disadvantages are visualized in figures D.8 and D.9.  

It becomes clear that according to almost 70% of the respondents the main advantage of the project is increased income 

mentioned by 46 %. Increased food security is 

the third most important advantage of the project reported by 38% of the respondents. Like poverty reduction, food 

vailable to fulfill their 



 

 

 

daily food needs. About eight percent of the respondents mention other advantages like job creation, development of the 

village, protection of the environment and deforestation. 

Compared to the perceived advantages of the project, fewer people report disadvantages. The main disadvantage of the 

project is related to the previous land use. The land of the plantation in Marosakoa was formerly used

pasture land for their zebus. About twelve percent of the respondents indicate that the land for the zebus will be 

considerably smaller when they can no longer graze on the land that is now managed by JSL. 

Uncertain markets and decreased food security are mentioned as disadvantages by respectively 6% and 7 % of the 

respondents. Contribution to environmental sustainability is reported by about four 

Several other disadvantages are grouped under in the category ‘other’. Amongst others increase of drought and an increase 

of poverty are mentioned. Few people are afraid that their land will be taken by JSL, while others 

that not only inhabitants of Marosakoa work on the plantation.  

 

The willingness to cooperate in the project is high. 

project, 71 %. The remainder is not interested in participating in t

The main reasons for participating in the project are employment / income and the development of the village and the 

respondents own life. Only few other responses were given. 

46%

Reduction poverty

6%

daily food needs. About eight percent of the respondents mention other advantages like job creation, development of the 

village, protection of the environment and deforestation.  

Figure D.8: Advantages of the project 

Compared to the perceived advantages of the project, fewer people report disadvantages. The main disadvantage of the 

project is related to the previous land use. The land of the plantation in Marosakoa was formerly used

pasture land for their zebus. About twelve percent of the respondents indicate that the land for the zebus will be 

considerably smaller when they can no longer graze on the land that is now managed by JSL.  

Figure D.9: Disadvantages of the project 

Uncertain markets and decreased food security are mentioned as disadvantages by respectively 6% and 7 % of the 

respondents. Contribution to environmental sustainability is reported by about four percent.  

Several other disadvantages are grouped under in the category ‘other’. Amongst others increase of drought and an increase 

of poverty are mentioned. Few people are afraid that their land will be taken by JSL, while others s

that not only inhabitants of Marosakoa work on the plantation.   

The willingness to cooperate in the project is high. The large majority of the respondents would like to cooperate in the 

%. The remainder is not interested in participating in the project. Nine respondents did not answer the question. 

The main reasons for participating in the project are employment / income and the development of the village and the 

. Only few other responses were given.  
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daily food needs. About eight percent of the respondents mention other advantages like job creation, development of the 

 

Compared to the perceived advantages of the project, fewer people report disadvantages. The main disadvantage of the 

project is related to the previous land use. The land of the plantation in Marosakoa was formerly used by zebu owners as 

pasture land for their zebus. About twelve percent of the respondents indicate that the land for the zebus will be 

 

Uncertain markets and decreased food security are mentioned as disadvantages by respectively 6% and 7 % of the 

Several other disadvantages are grouped under in the category ‘other’. Amongst others increase of drought and an increase 

see it as a disadvantage 

The large majority of the respondents would like to cooperate in the 

Nine respondents did not answer the question. 

The main reasons for participating in the project are employment / income and the development of the village and the 



 

 

 

Figure D.10: Reason to cooperate

It can be concluded that the knowledge about the project is 

project is not started, the knowledge is very low. However, when the project starts, the households will become acquainted 

with JSL and the project. The willingness to cooperate is high, where the main reason of participation is additional income 

and employment.  

D.3 AGRICULTURE 

On a national level, agriculture is the main sector 

only 30 households, 6 percent, report not to be engaged in agriculture. The remainder of 94% occupied wi

agricultural sector, figures are provided in table 

are observed. The percentage of farmers is slightly lower than in Mahatazana and Ambatomalama, here ten percent of the 

households are not engaged in farming. The percentages of farmers in Mahatazana and Ambatomalama are higher, almost 

all household cultivate crops.  

Fokontany 

Marosakoa 

Mahatazana 

Ambatomalama 

Total 

Table D.4:  Participation in agriculture per fokontany 

Differences are statistically significant across the fokontanies (

demostrates the occurrence of these differences between Marosakoa and Mahatazana 

Mahatzana more people are engaged in agriculture

farming households are selected. 

D.3.1 CROP CULTIVATION 

When analyzing the number of crops per household, some outliers are identified. Outliers are values that are substantially 

higher or lower than the other values in the dataset. Whereas the majority of the number of crops cultivated lies between 1 

and 4, also nine households cultivate 5 crops. However, these values are true values of rare households and therefore it is 

decided that the values remain in the descriptive analysis.

In general, the mean number of crops cultivated is 2

When comparing the fokontanies, some differences are observed. Figures are presented in table 

In Marosakoa the mean number of crops cultivated per household is highest. Most households cultivate three crops; about 

a quarter cultivates one or two crops respectively. The remainder of 11 % grows more than three crops. The distribution of 

the number of crops cultivated in Mahatazana is more leveled, most households cultivate one crop however the differences 

between two and three crops is very small. 

In Ambatomalama all households grow at least two crops. Most households grow two or three crops, the number 

households that grows four crops and up is comparable to Marosakoa. 

However, the differences in the number of cultivated crops are 

fokontanies (χ
2
 (2, n = 444) = 2.851, p > .

3%

68%

Other Too busy

Reason not to cooperate

: Reason to cooperate   Figure D.11: Reason not to cooperate

It can be concluded that the knowledge about the project is moderate. In Mahatazana and Ambatomalama where

project is not started, the knowledge is very low. However, when the project starts, the households will become acquainted 

with JSL and the project. The willingness to cooperate is high, where the main reason of participation is additional income 

On a national level, agriculture is the main sector of employment in Madagascar, especially in rural areas

households, 6 percent, report not to be engaged in agriculture. The remainder of 94% occupied wi

, figures are provided in table D.4. In a comparative analysis between the fokontanies, some differences 

are observed. The percentage of farmers is slightly lower than in Mahatazana and Ambatomalama, here ten percent of the 

not engaged in farming. The percentages of farmers in Mahatazana and Ambatomalama are higher, almost 

Agriculture 

                                  Yes                                                                               

89 % 

98 % 

97 % 

94 % 

:  Participation in agriculture per fokontany  

across the fokontanies (χ
2
 (2, n = 472) =12.276, p > .002). Follow up research 

demostrates the occurrence of these differences between Marosakoa and Mahatazana (χ
2
 (1, n = 338) = 8.786, p > .003). In 

Mahatzana more people are engaged in agriculture compared to Marosakoa. For further research about agriculture, the 

When analyzing the number of crops per household, some outliers are identified. Outliers are values that are substantially 

han the other values in the dataset. Whereas the majority of the number of crops cultivated lies between 1 

and 4, also nine households cultivate 5 crops. However, these values are true values of rare households and therefore it is 

emain in the descriptive analysis. 

In general, the mean number of crops cultivated is 2.4 crops per household; most households grow two 

When comparing the fokontanies, some differences are observed. Figures are presented in table D.

arosakoa the mean number of crops cultivated per household is highest. Most households cultivate three crops; about 

a quarter cultivates one or two crops respectively. The remainder of 11 % grows more than three crops. The distribution of 

ps cultivated in Mahatazana is more leveled, most households cultivate one crop however the differences 

between two and three crops is very small.  

In Ambatomalama all households grow at least two crops. Most households grow two or three crops, the number 

households that grows four crops and up is comparable to Marosakoa.  

the number of cultivated crops are not found to be statistically significant 

, p > .240). 

30%

Too old

Reason not to cooperate
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81%

Other Employment / 

Income
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: Reason not to cooperate 

moderate. In Mahatazana and Ambatomalama where the 

project is not started, the knowledge is very low. However, when the project starts, the households will become acquainted 

with JSL and the project. The willingness to cooperate is high, where the main reason of participation is additional income 

specially in rural areas. In the sample, 

households, 6 percent, report not to be engaged in agriculture. The remainder of 94% occupied within the 

In a comparative analysis between the fokontanies, some differences 

are observed. The percentage of farmers is slightly lower than in Mahatazana and Ambatomalama, here ten percent of the 

not engaged in farming. The percentages of farmers in Mahatazana and Ambatomalama are higher, almost 

                 No 

11 % 

2 % 

3 % 

6 % 

(2, n = 472) =12.276, p > .002). Follow up research 

(1, n = 338) = 8.786, p > .003). In 

For further research about agriculture, the 

When analyzing the number of crops per household, some outliers are identified. Outliers are values that are substantially 

han the other values in the dataset. Whereas the majority of the number of crops cultivated lies between 1 

and 4, also nine households cultivate 5 crops. However, these values are true values of rare households and therefore it is 

most households grow two kinds of crops. 

D.5.  

arosakoa the mean number of crops cultivated per household is highest. Most households cultivate three crops; about 

a quarter cultivates one or two crops respectively. The remainder of 11 % grows more than three crops. The distribution of 

ps cultivated in Mahatazana is more leveled, most households cultivate one crop however the differences 

In Ambatomalama all households grow at least two crops. Most households grow two or three crops, the number of 

to be statistically significant across the 

13%

Development

Reason to cooperate
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Fokontany 1 crop 2 crops 3 crops 4 crops 5 crops Mean 

Marosakoa 23 % 23 % 42 % 9 % 3 % 2,5 

Mahatazana 31 % 26 % 27 % 16 % 1 % 2,3 

Ambatomalama - 65 % 27 % 7 % 2 % 2,5 

Total 19 % 36 % 33 % 10 % 2 % 2,4 

Table D.5: Number of crops cultivated  

Some households are a member of a farmer association. Farmer associations mainly serve as a backup in times of need. The 

members jointly save a share of the harvest or an amount of money. In case of special occasion, members are entitled to a 

share of the savings. For example in case of a wedding, funeral or Famadihana (turning the bones of the death) members 

can turn to the association.  In total, 12 percent of the farming households associated themselves with a farmer association. 

Farmer associations are more common in Marosakoa and Mahatazana, where about 16 percent of the farmers join such an 

association. In Ambatomalama this percentage is lower, only 4 percent of the farmers are a member of a farmer 

association.  

Various crops are grown by the farmers in the fokontanies. An overview of the crops is provided in tables below. A 

distinction is made between frequent crops and less frequent crops. The crops that are frequently cultivated among the 

fokontanies e.g. rice, cassava, maize and sweet potatoes, are provided in table D.6.  

Fokontany Rice Cassava Maize Sweet potatoes 

Marosakoa 97 % 71 % 57 % 7 % 

Mahatazana 100 % 40 % 58 % 22 % 

Ambatomalama 9 % 99 % 99 % 6 % 

Total 72 % 69 % 69 % 11 % 

Table D.6: Most frequent crops cultivated 

From the table above it can be derived that rice cultivation is very common in Marosakoa and Mahatazana. More than 97 

percent of the households are engaged in rice production. In Ambatomalama rice is produced to a lesser extent. The 

differences in rice cultivation across the fokontanies are statistically significant (χ
2
 (2, n = 444) =365.5 p > .000). Follow up 

research demostrates that these differences occur amongst all three fokontanies. The commune of Marosakoa and 

Mahatazana are situated in the district of Marovay, one of the main rice producing regions of Madagascar. The commune of 

Ambatomalama is part of the Mahajanga district where rice production is less common. Rather, the population of 

Ambatomalama cultivates cassava and maize to a high extent.  

Cassava cultivation is statistically significant amongst all three fokontanies (χ
2
 (2, n = 444) =109.1, p > .000).  

Also cultivation of maize differs significantly (χ
2
 (2, n = 444) = 73.328, p > .000), follow up research reveals a difference 

between Ambatomalama and Marosakoa (χ
2
 (1, n = 333) = 84.942, p > .000) and Ambatomalama and Mahatazana (χ

2
 (1, n = 

266) = 52.036, p > .000) It can be concluded that in Amabatomalama the number of households that cultivate maize is 

much higher compared to Mahatazana and Marosakoa. 

Cultivation of sweet potatoes differs statistically amongst the fokontanies (χ
2
 (2, n = 444) = 21.63, p > .000). Follow research 

shows a statistical significant difference between Mahatazana and Marosakoa (χ
2
 (1, n = 335) = 17.674, p > .000) and 

Mahatazana and Ambatomalama (χ
2
 (1, n =265) = 12.952, p > .000). In Mahatazana sweet potatoes are more frequently 

grow.  

Next to rice, cassava, maize and sweet potatoes various other crops are grown in the intervention areas, but to a 

considerable lesser extent. These are listed in table D.7, here, absolute frequencies are provided rather than percentages. 

Especially in Mahatazana the variety in crops that are grown is very small, besides the main crops only few households 

cultivate few other crops. In Ambatomalama the variety of crops that are grown is highest; besides the most frequent crops 

twelve other crops are cultivated.  

 

 

 

 



 

 

 

 Marosakoa

Arachide 1 

Beans - 

Black Eyes - 

Coco - 

Dangolo - 

Felika 1 

Hovy - 

Kizla 1 

Lentils - 

Lojy - 

Onions 1 

Orog 1 

Papaya - 

Banana 4 

Bredes 16 

Melon - 

Peanuts 4 

Pineapple - 

Tomatoes - 

Table D.7: Less frequent crops cultivated 

Consequently, the large majority of the households report one of the most frequent crops as the most important cultivated 

crop. Few other crops are reported as the most important or second most important. In figure 

and second most important crops are summarized. Rice is the most important crop for the large majority of 70 percent.  

Under the category other, the various other crops are grouped like sweet potatoes, banana, bredes

peanuts.  

  

Given the differences in crop cultivation between the fokontanies, the relative importance of the crops is likely to be 

different too. When comparing the relative crop importance 

important crop for all of the farmers in Mahatazana. In Marosakoa, rice is the most important crop for 92% of the 

households. In Ambatomalama, cassava

important crops per fokontany are summarized. 

. 

Figure 

In figure D.14, the second most important crops per fokontany are summarized. In Mar

percent of the households respectively does not grow a second crop
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large majority of the households report one of the most frequent crops as the most important cultivated 

crop. Few other crops are reported as the most important or second most important. In figure D.12

re summarized. Rice is the most important crop for the large majority of 70 percent.  

various other crops are grouped like sweet potatoes, banana, bredes

 

Figure D.12: Most important crops cultivated 

Given the differences in crop cultivation between the fokontanies, the relative importance of the crops is likely to be 

relative crop importance across the fokontanies, it is observed that rice is the most 

important crop for all of the farmers in Mahatazana. In Marosakoa, rice is the most important crop for 92% of the 

cassava is the main crop grown by the farmers, followed by maize.

important crops per fokontany are summarized.  

Figure D.13: Most important crops cultivated per fokontany 

, the second most important crops per fokontany are summarized. In Marosakoa and Mahatazana, 22 and 31 

of the households respectively does not grow a second crop, so the numbers in the figure do not add up to 100%.
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large majority of the households report one of the most frequent crops as the most important cultivated 

D.12, the most important 

re summarized. Rice is the most important crop for the large majority of 70 percent.  

various other crops are grouped like sweet potatoes, banana, bredes (vegetables) and 

 

Given the differences in crop cultivation between the fokontanies, the relative importance of the crops is likely to be 

t is observed that rice is the most 

important crop for all of the farmers in Mahatazana. In Marosakoa, rice is the most important crop for 92% of the 
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In Marosakoa and Mahatazana cassava and maize are found to be the second most important crops. In Ambat

second most important crops are also maize and cassava. Few households report another crop as second most important

Figure 

The most important and frequent crops rice, cassava and maize are further analyzed. For the analysis the relevant farmers 

are selected.  

D.3.1.1 RICE CULTIVATION 

In total 318 households cultivate rice. The rice harvests are mainly for a combination of 

purposes. More than three quarters of the rice producers consumes part of the rice yields, and sells a part. Whereas 

consumption is more important for the large majority of the farmers, only one household states that selling is more 

important. About 22 percent cultivates rice only for 

two households report to sell all the rice yields. 

The satisfaction rate of the rice yields is very low. The large majority of the farmers 

Fifteen percent is a little satisfied, and only six percent is satisfied with the rice yields. 

Madagascar used to be rice exporting country but nowadays part of the country’s rice demand is imported. Under pressure 

of a growing population domestic rice production is no longer sufficient to fulfill the needs and Madagascar becomes more 

dependent on imported rice from Asian countries. 

Although the satisfaction rates of rice yields are very low, the difference in yearly har

percent of the households. More than a quarter reports little differences, the remainder states to experience more 

substantial differences in yearly harvests. One household report to grow rice for the first time and is excl

analysis.  

Figure D.15: Satisfaction rice yields

The large majority of the farmers do not practice crop t

sunlight for a period of time after harvesting. The husk is broken and sifted out of the rice so only the grains remain. This

practices by almost all the households engaged in rice producti
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In Marosakoa and Mahatazana cassava and maize are found to be the second most important crops. In Ambat

second most important crops are also maize and cassava. Few households report another crop as second most important

Figure D.14: Second most important crop per fokontany  

frequent crops rice, cassava and maize are further analyzed. For the analysis the relevant farmers 

In total 318 households cultivate rice. The rice harvests are mainly for a combination of self-consumption

purposes. More than three quarters of the rice producers consumes part of the rice yields, and sells a part. Whereas 

is more important for the large majority of the farmers, only one household states that selling is more 

22 percent cultivates rice only for self-consumption. Rice production for selling purposes only is rare; only 

two households report to sell all the rice yields.  

The satisfaction rate of the rice yields is very low. The large majority of the farmers are not satisfied with the rice yields. 

Fifteen percent is a little satisfied, and only six percent is satisfied with the rice yields.  

Madagascar used to be rice exporting country but nowadays part of the country’s rice demand is imported. Under pressure 

growing population domestic rice production is no longer sufficient to fulfill the needs and Madagascar becomes more 

dependent on imported rice from Asian countries.  

Although the satisfaction rates of rice yields are very low, the difference in yearly harvests is stable for more than 50 

percent of the households. More than a quarter reports little differences, the remainder states to experience more 

in yearly harvests. One household report to grow rice for the first time and is excl

: Satisfaction rice yields  Figure D.16: Differences rice yields

The large majority of the farmers do not practice crop transformation. However, in general rice is dried outside in the 

sunlight for a period of time after harvesting. The husk is broken and sifted out of the rice so only the grains remain. This

practices by almost all the households engaged in rice production.   
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In Marosakoa and Mahatazana cassava and maize are found to be the second most important crops. In Ambatomalama the 

second most important crops are also maize and cassava. Few households report another crop as second most important 

 

frequent crops rice, cassava and maize are further analyzed. For the analysis the relevant farmers 

consumption and selling 

purposes. More than three quarters of the rice producers consumes part of the rice yields, and sells a part. Whereas self-

is more important for the large majority of the farmers, only one household states that selling is more 

. Rice production for selling purposes only is rare; only 

ot satisfied with the rice yields. 

Madagascar used to be rice exporting country but nowadays part of the country’s rice demand is imported. Under pressure 

growing population domestic rice production is no longer sufficient to fulfill the needs and Madagascar becomes more 

vests is stable for more than 50 

percent of the households. More than a quarter reports little differences, the remainder states to experience more 

in yearly harvests. One household report to grow rice for the first time and is excluded from the 
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ransformation. However, in general rice is dried outside in the 

sunlight for a period of time after harvesting. The husk is broken and sifted out of the rice so only the grains remain. This is 
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In theory rice can be harvested three times a year, however most households harvest their rice fields twice a year, followed 

by once a year harvesting.  

D.3.1.2 CASSAVA CULTIVATION 

In total 313 households in the sample cultivate cassava. Similar to rice, production is mainly for both 

selling purposes. Self-consumption and selling 

selling is more important.  About one third of the household cultivates cassava solely for 

percent grows cassava only for selling.  

The satisfaction rate of the cassava yields is low. More than half of

quarter is a little satisfied about the yields. Only 14 % reports to be satisfied by the yields of cassava.

Three households cultivate cassava for the first time, and don’t know yet if they will be satis

Yields are stable for about half of the farmers, whereas 12 percent reports more substantial differences between harvests. 

Figures about satisfaction and yield differences are summarized 

Figure D.18: Satisfaction cassava yields

Only a minor part of the cassava farmers practices crop transformation. Only two percent of the

practice crop transformation. Cassava is harvested once a year. 

D.3.1.3 MAIZE CULTIVATION 

Maize is grown by 308 households in the sample. The crop is grown for 

Cultivation for self-consumption and selling is done by 59 percent of the households. 

important for the large majority, about 57 percent. The remaining 2 percent states that selling of maize is more important 

than self-consumption. Maize cultivation for selling only is rare, only 1 percent of the farmers 

for selling purposes.  

Again, satisfaction rates are very low. Two third of the farmers is not satisfied with the yields of maize. A quarter is a li

satisfied with the yields. Two households cultivate maize for the first time, and don’t know yet about the satisfaction rate. 

The differences of the maize yields are substantial for 9 percent of the respondents and minor for 35 percent. More than 

half of the farmers state there are no big differences of the maize yields. Here, five households report to have no reference 

material as they only had one harvest or cultivate maize for the first time.  Figures about satisfaction and yield differences 
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Figure D.17: Number of rice harvests per year 

In theory rice can be harvested three times a year, however most households harvest their rice fields twice a year, followed 

In total 313 households in the sample cultivate cassava. Similar to rice, production is mainly for both 

and selling is most important for 61 percent of the farmers, while 4 

selling is more important.  About one third of the household cultivates cassava solely for self-consumption

 

The satisfaction rate of the cassava yields is low. More than half of the cassava farmers report dissatisfaction. About a 

quarter is a little satisfied about the yields. Only 14 % reports to be satisfied by the yields of cassava.

Three households cultivate cassava for the first time, and don’t know yet if they will be satisfied with the yields 

Yields are stable for about half of the farmers, whereas 12 percent reports more substantial differences between harvests. 

Figures about satisfaction and yield differences are summarized in figures D.18 and D.19. 

: Satisfaction cassava yields   Figure D.19: Differences cassava yields

Only a minor part of the cassava farmers practices crop transformation. Only two percent of the respondents report to 

Cassava is harvested once a year.  

Maize is grown by 308 households in the sample. The crop is grown for self-consumption by 40 percent of the farmers. 

and selling is done by 59 percent of the households. Self-consumption

important for the large majority, about 57 percent. The remaining 2 percent states that selling of maize is more important 

on for selling only is rare, only 1 percent of the farmers indicate

Again, satisfaction rates are very low. Two third of the farmers is not satisfied with the yields of maize. A quarter is a li

the yields. Two households cultivate maize for the first time, and don’t know yet about the satisfaction rate. 

The differences of the maize yields are substantial for 9 percent of the respondents and minor for 35 percent. More than 

ate there are no big differences of the maize yields. Here, five households report to have no reference 

they only had one harvest or cultivate maize for the first time.  Figures about satisfaction and yield differences 
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In theory rice can be harvested three times a year, however most households harvest their rice fields twice a year, followed 

In total 313 households in the sample cultivate cassava. Similar to rice, production is mainly for both self-consumption and 

is most important for 61 percent of the farmers, while 4 percent reports that 

consumption. A minority of 3 

the cassava farmers report dissatisfaction. About a 

quarter is a little satisfied about the yields. Only 14 % reports to be satisfied by the yields of cassava. 

fied with the yields  

Yields are stable for about half of the farmers, whereas 12 percent reports more substantial differences between harvests. 

 

: Differences cassava yields 
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by 40 percent of the farmers. 

consumption of maize is more 

important for the large majority, about 57 percent. The remaining 2 percent states that selling of maize is more important 

indicate they only grow maize 

Again, satisfaction rates are very low. Two third of the farmers is not satisfied with the yields of maize. A quarter is a little 

the yields. Two households cultivate maize for the first time, and don’t know yet about the satisfaction rate.  

The differences of the maize yields are substantial for 9 percent of the respondents and minor for 35 percent. More than 

ate there are no big differences of the maize yields. Here, five households report to have no reference 

they only had one harvest or cultivate maize for the first time.  Figures about satisfaction and yield differences 
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are summarized in figures D.20 and D.21

farmers. Maize is harvested once a year. 

Figure D.20: Satisfaction maize y

D.3.1.4 LIMITING FACTORS TO IMPROVE YIELDS

Improvements of yields are hampered by several limiting factors. The main limiting factors are summarized in 

From the figure, it can be derived that the most important limiting factor is the amount of land, followed by a lack of tools 

and money for seeds. Main differences between the fokontanies are identified concerning amount of land, tools, money for 

seeds, livestock and the quality of land. The differences are shortly discussed below. 

The amount of land is mainly a problem in Marosakoa and Mahatazana. Especially in these fokontanies the expan

agricultural land is restricted. Because both fokontanies are situated closely to, and partly situated within the National Pa

possibilities to expand agricultural land are limited. The National Park is a protected area and it is forbidden to expa

at cost of the forest. Alternatives for farmers are scarce. Unless the households has a parcel of land that is yet uncultivat

it is almost impossible for the households to expand the land. Consequently, the number of farmers that report the amou

of land as a limiting factor is considerably higher in Marosakoa and Mahatazana than in Ambatomalama. In Marosakoa and 

Mahatazana respectively 73 % and 63 % report to have problems with the amount of land. In Ambatomalama this 

percentage is 19 %. The amount of land is the main problem in the fokontany of Marosakoa and Mahatazana. 

The difference between the fokontanies is statistically significant (

A lack of tools is most frequently mentioned in Ambatomalama as a limiting factor. Although farmers in the other 

fokontanies also report lacking tools are a hampering factor, the percentage in Ambatomalama is considera

About one third states that tools are a problem, whereas this is 14 % in Marosakoa and 8 

is the main limiting factor in the fokontany of Ambatomalama.

About a quarter of the farmers argue that money for seeds

fewer crops can be cultivated. Within the fokontanies, the share of households that have trouble obtaining seeds ranges 

from 17 % in Mahatazana to 29 % in Marosakoa. 

= 6.364, p > .042) 
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D.20 and D.21. Crop transformation of maize is only practiced by a minority of 2 percent of the 

Maize is harvested once a year.  

: Satisfaction maize yields   Figure D.21: Difference maize yields

TO IMPROVE YIELDS 

Improvements of yields are hampered by several limiting factors. The main limiting factors are summarized in 

ved that the most important limiting factor is the amount of land, followed by a lack of tools 

and money for seeds. Main differences between the fokontanies are identified concerning amount of land, tools, money for 

. The differences are shortly discussed below.  

Figure D.22: Limiting factors yield improvement  

The amount of land is mainly a problem in Marosakoa and Mahatazana. Especially in these fokontanies the expan

agricultural land is restricted. Because both fokontanies are situated closely to, and partly situated within the National Pa

possibilities to expand agricultural land are limited. The National Park is a protected area and it is forbidden to expa

at cost of the forest. Alternatives for farmers are scarce. Unless the households has a parcel of land that is yet uncultivat

it is almost impossible for the households to expand the land. Consequently, the number of farmers that report the amou

of land as a limiting factor is considerably higher in Marosakoa and Mahatazana than in Ambatomalama. In Marosakoa and 

Mahatazana respectively 73 % and 63 % report to have problems with the amount of land. In Ambatomalama this 

ount of land is the main problem in the fokontany of Marosakoa and Mahatazana. 

The difference between the fokontanies is statistically significant (χ
2
 (2, n = 440) = 94.406, p > .000). 

A lack of tools is most frequently mentioned in Ambatomalama as a limiting factor. Although farmers in the other 

fokontanies also report lacking tools are a hampering factor, the percentage in Ambatomalama is considera

About one third states that tools are a problem, whereas this is 14 % in Marosakoa and 8 % in Mahatazana. The lack of tools 

is the main limiting factor in the fokontany of Ambatomalama.  

About a quarter of the farmers argue that money for seeds is a limitation. When no money is available to buy seeds, no or 

fewer crops can be cultivated. Within the fokontanies, the share of households that have trouble obtaining seeds ranges 

from 17 % in Mahatazana to 29 % in Marosakoa. Statistical differences between the fokontanies are present (
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Crop transformation of maize is only practiced by a minority of 2 percent of the 

 

: Difference maize yields 

Improvements of yields are hampered by several limiting factors. The main limiting factors are summarized in figure D.22. 

ved that the most important limiting factor is the amount of land, followed by a lack of tools 

and money for seeds. Main differences between the fokontanies are identified concerning amount of land, tools, money for 

 

The amount of land is mainly a problem in Marosakoa and Mahatazana. Especially in these fokontanies the expansion of 

agricultural land is restricted. Because both fokontanies are situated closely to, and partly situated within the National Park 

possibilities to expand agricultural land are limited. The National Park is a protected area and it is forbidden to expand land 

at cost of the forest. Alternatives for farmers are scarce. Unless the households has a parcel of land that is yet uncultivated, 

it is almost impossible for the households to expand the land. Consequently, the number of farmers that report the amount 

of land as a limiting factor is considerably higher in Marosakoa and Mahatazana than in Ambatomalama. In Marosakoa and 

Mahatazana respectively 73 % and 63 % report to have problems with the amount of land. In Ambatomalama this 

ount of land is the main problem in the fokontany of Marosakoa and Mahatazana.  

(2, n = 440) = 94.406, p > .000).  

A lack of tools is most frequently mentioned in Ambatomalama as a limiting factor. Although farmers in the other 

fokontanies also report lacking tools are a hampering factor, the percentage in Ambatomalama is considerably higher. 

in Mahatazana. The lack of tools 

is a limitation. When no money is available to buy seeds, no or 

fewer crops can be cultivated. Within the fokontanies, the share of households that have trouble obtaining seeds ranges 
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Lacking or insufficient livestock is another limiting factor. In Mahatazana the availability of livestock perceived as a problem 

to a lesser extent. In Mahatazana many households are cattle breeders and zebus are quite commonly owned. Only 5 % of 

the households reports that livestock is a limiting factor in yield improvements. In Ambatomalama and Marosakoa this is 

more of a problem, 16 % and 24 % respectively indicate that insufficient livestock is one of the obstacles towards higher 

yields. Differences are statistically significant (χ
2
 (2, n = 440) = 21.635, p > .000).  

The quality of the land is perceived as a problem to about 10 % of the farmers.  The land is often referred to as unfertile and 

sterile. The bad quality of the land hampers the improvement of yields. When comparing the fokontanies, the percentage 

of farmers that perceives the quality of land as a hindering factor is highest in Mahatazana where about 20 % refers to the 

bad quality of the land. In Marosakoa this percentage about 7 %, while in Ambatomalama only a minority of 2 % has a 

problems with the quality of the land.  

 

In the category other, various less frequent limiting factors are grouped like, lack of fertilizer, crops that are stolen or eaten 

by livestock, and weather dependency.  

D.3.2 PLOT CHARACTERISTICS  

In general, most households have a plot smaller than one hectare to cultivate their most important crop. Conversely to the 

general results, the majority of the farmers in Ambatomalama have a plot bigger than one hectare. In Marosakoa and 

Mahatazana the plot size of main part of the households is smaller than one hectare. On average, farmers situated in the 

fokontany of Ambatomalama cultivate a larger plot than in the other fokontanies. Figures are presented in table D.8.  

Fokontany Size of the plot 

   < 1 hectare                     > 1 hectare                           Don’t know 

Marosakoa 70 % 29 % 1 % 

Mahatazana 66 % 33 % 1 % 

Ambatomalama 40 % 57 % 3 % 

Total 60 % 38 % 1 % 

Table D.8: Size of plot per hectare 

The minimum size of a plot is .10 hectares and the maximum size of the plot is 12 hectares. The average plot size is 1.1. 

When correcting for outliers (excluding all cases with a plot size higher than 1.80), the mean plot size equals 0.73 hectares. 

Numbers are listed in table D.8. 

Fokontany Minimum plot size (ha) Maximum plot size (ha) Mean plot size (ha) Adjusted mean plot size 

(ha) 

Marosakoa .10 12 .93 .67 

Mahatazana .25 6 1.02 .70 

Ambatomalama .33 10 1.42 .88 

Total .10 12 1.1 .73 

Table D.9: Minimum, maximum and mean plot size  

There are statistical differences between the fokontanies when considering plot size (χ
2
 (2, n = 354) = 24.323, p > .000). 

Follow up research reveals that these differences are present between Marosakoa and Ambatomalama (U = 4484.5, z = -

4.701, p > .000), and Mahatazana and Ambatomalama (U = 3151, z = - 3.819, p > .000). It can be concluded that plot size in 

Ambatomalama is somewhat bigger compared to the other fokontanies.  

In general, the majority of the farmers own their plot. Renting a plot is also quite common, and occurs by one third of the 

farmers. A small part of the farmers partly owns and rents the plot. Another small portion uses a plot for free in order to 

cultivate crops.  



 

 

 

The situation of the plot differs among the fokontanies. The large majority of fa

their plot. When the plot is not entirely owned, it is common to partly rent a plot. Only renting occurs in just a few cases.

Also in Mahatazana it is most common to cultivate a plot that is owned by the respective ho

share of the farmers reports to rent a plot.

owned by one household. The land is rented to farmers that then cultivate the land. 

are statistically significant (χ
2
 (2, n = 438) = 133, p > .000). 

Fokontany Own plot 

Marosakoa 31 % 

Mahatazana 60 % 

Ambatomalama 87 % 

Table D.10: Situation plot  

Methods to work the land are subdivided into three categories, manually, by zebu or by mechanical. Mechanical land 

cultivation is very rare. Cultivation is mainly done by hand or with the help of

sample cultivates the land by ‘moto-culture’. In Madagascar small tractors, known as Kubota, are sometimes used to 

cultivate agricultural land in rural areas.  

In Mahatazana the large majority of the farmers c

Mahatazana points out that a distinguishing characteristic of Mahatazana is the large number of zebus. Compared to other 

fokontanies in Ankazomborona, the number of zebus owned by the vil

working the land, there are statistically significant differences between the fokontanies

The differences occur when comparing Mahatzana and Ambatomalama (

and Marosakoa (χ
2
 (2, n = 263) =39.565, p > .000)

(χ
2
 (3, n = 312) =11.497, p > .009). It can be concluded that least households in Marosakoa work their land with help of a 

zebu, while this number is highest for Ambatomalama. 

Fokontany 

Marosakoa 

Mahatazana 

Ambatomalama 

Total  

Table D.11: Method of land cultivation 

In comparison with the other fokontanies, the number of farmers that work the land by zebu is considera

Mahatazana. In Ambatomalama about an equal number of farmers works the land by hand or by zebu. In Marosakoa, the 

percentage of land cultivation by zebu is lowest, about one third of the farmers make use of a zebu. 

Fokontany 

Marosakoa 

Mahatazana 

Ambatomalama 

Total  

Table D.12: Irrigation methods 

8%

Use for free

Figure D.23: Situation plot 

situation of the plot differs among the fokontanies. The large majority of farming households in Ambatomalama owns 

their plot. When the plot is not entirely owned, it is common to partly rent a plot. Only renting occurs in just a few cases.

Also in Mahatazana it is most common to cultivate a plot that is owned by the respective household. Furthermore, a large 

share of the farmers reports to rent a plot. Renting is most common in Marosakoa, where a large amount of land often is 

owned by one household. The land is rented to farmers that then cultivate the land. Differences between th

(2, n = 438) = 133, p > .000).  

Rent plot Own & rent plot Use for free

58 % 2 % 8 % 

29 % 4 % 5 % 

1 % 12 % - 

Methods to work the land are subdivided into three categories, manually, by zebu or by mechanical. Mechanical land 

cultivation is very rare. Cultivation is mainly done by hand or with the help of one or more zebus. Only one household in the 

culture’. In Madagascar small tractors, known as Kubota, are sometimes used to 

cultivate agricultural land in rural areas.   

In Mahatazana the large majority of the farmers cultivate the land with help of zebus.  The chief of the fokontany of 

Mahatazana points out that a distinguishing characteristic of Mahatazana is the large number of zebus. Compared to other 

fokontanies in Ankazomborona, the number of zebus owned by the villagers is relatively high. Considering the method of 

here are statistically significant differences between the fokontanies (χ
2
 (2, n = 438) =75.020, p > .000). 

Mahatzana and Ambatomalama (χ
2
 (2, n = 263) =36.565, p > .000) and Mahatazana 

, p > .000). Also a weak difference between Marosakoa and Ambatomal

It can be concluded that least households in Marosakoa work their land with help of a 

zebu, while this number is highest for Ambatomalama.  

Manual Zebu 

68 % 32 % 

19 % 81 % 

55 % 45 % 

49 % 50 % 

In comparison with the other fokontanies, the number of farmers that work the land by zebu is considera

Mahatazana. In Ambatomalama about an equal number of farmers works the land by hand or by zebu. In Marosakoa, the 

percentage of land cultivation by zebu is lowest, about one third of the farmers make use of a zebu. 

No irrigation By hand 

12 % 4 % 

7 % 2 % 

96 % 2 % 

35 % 3 % 

8%

33%

56%

2% 1%

Situation plot

Use for free Rent Own Own and rent Other

39 | P a g e  

 

rming households in Ambatomalama owns 

their plot. When the plot is not entirely owned, it is common to partly rent a plot. Only renting occurs in just a few cases.  

usehold. Furthermore, a large 

Renting is most common in Marosakoa, where a large amount of land often is 

Differences between the fokontanies 

Use for free Other 

- 

2 % 

- 

Methods to work the land are subdivided into three categories, manually, by zebu or by mechanical. Mechanical land 

one or more zebus. Only one household in the 

culture’. In Madagascar small tractors, known as Kubota, are sometimes used to 

ultivate the land with help of zebus.  The chief of the fokontany of 

Mahatazana points out that a distinguishing characteristic of Mahatazana is the large number of zebus. Compared to other 

Considering the method of 

(2, n = 438) =75.020, p > .000). 

(2, n = 263) =36.565, p > .000) and Mahatazana 

. Also a weak difference between Marosakoa and Ambatomalama is found 

It can be concluded that least households in Marosakoa work their land with help of a 

Moto-culture 

1 % 

- 

- 

1 % 

In comparison with the other fokontanies, the number of farmers that work the land by zebu is considerably higher in 

Mahatazana. In Ambatomalama about an equal number of farmers works the land by hand or by zebu. In Marosakoa, the 

percentage of land cultivation by zebu is lowest, about one third of the farmers make use of a zebu.  

Irrigation channels 

83 % 

91 % 

2 % 

62 % 



 

 

 

In general, the majority of the farmers rely on irri

more than one third stated that no irrigation is applied. However, many households state that their land is irrigated by rain

In Mahatazana and Marosakoa, the large majority of th

percentage is considerably lower. The type of irrigation applied is dependent of the crops cultivated. In Marosakoa and 

Mahatazana, rice is the main crop cultivated. Rice fields need a lot of 

used to flood the plot of land. Often, rain is captured in small irrigation channels and further distributed over the land.  

Ambatomalama, irrigation by hand and irrigation channels is rare, rather the 

There are statistically significant differences in methods of irrigation among the three fokontanies (

.000). Follow up analysis shows a statistical significant difference between Ambatomala

=316.5, p > .000) and Ambatomalama and Mahatzana (

D.3.3 TASK DIVISION AGRICULTURE 

Main processes in land cultivation are the preparation of the land and harvesting. For these processes,

household members is analyzed and presented in 

and women are occupied with the land preparation and harvesting. Boys and girls are also involved, but to a lesser e

Differences in task between preparation and harvesting are minor. Slightly more women, boys and girls are occupied with 

harvesting; the role of men in preparation and harvesting is stable. 

and harvesting is statistically different between the fokontanies (land preparation: 

χ
2
 (4, n = 440) =10.547, p > .032).  

Few of the farmer household indicates that no one of the household works on the land; instea

do the task for them.   

Figure D.24: Task division l

D.4 LIVESTOCK  

Besides agriculture, livestock rearing is another important sector in rural areas. In total 76 % of the households owns one or 

more types of livestock. The percentage of cattle breeders is highest in Ambatomalama and lowest in Marosakoa, 

D.26. There are statistical differences between the fokontanies 

> .013).  

Figure 

91% 89%

30%

Land preparation

Men Women Boys

76%

Total

In general, the majority of the farmers rely on irrigation by irrigation channels. A small part irrigates the land by hand and 

more than one third stated that no irrigation is applied. However, many households state that their land is irrigated by rain

In Mahatazana and Marosakoa, the large majority of the farmers make use of irrigation channels. In Ambatomalama this 

percentage is considerably lower. The type of irrigation applied is dependent of the crops cultivated. In Marosakoa and 

Mahatazana, rice is the main crop cultivated. Rice fields need a lot of water supply, and irrigation channels are commonly 

used to flood the plot of land. Often, rain is captured in small irrigation channels and further distributed over the land.  

Ambatomalama, irrigation by hand and irrigation channels is rare, rather the land is directly irrigated by the rain. 

There are statistically significant differences in methods of irrigation among the three fokontanies (

.000). Follow up analysis shows a statistical significant difference between Ambatomalama and Marosakoa 

=316.5, p > .000) and Ambatomalama and Mahatzana (χ
2
 (2, n = 261) =213.6, p > .000).  

AGRICULTURE  

Main processes in land cultivation are the preparation of the land and harvesting. For these processes,

household members is analyzed and presented in figures D.24 and D.25. From the figures can be derived that mainly men 

and women are occupied with the land preparation and harvesting. Boys and girls are also involved, but to a lesser e

preparation and harvesting are minor. Slightly more women, boys and girls are occupied with 

harvesting; the role of men in preparation and harvesting is stable. Only the number of boys that help with land preparation 

harvesting is statistically different between the fokontanies (land preparation: χ
2
 (4, n = 443) =13.551, p > .009, harvest:  

Few of the farmer household indicates that no one of the household works on the land; instead workers are employed to 

Task division land preparation   Figure D.25: Task division h

agriculture, livestock rearing is another important sector in rural areas. In total 76 % of the households owns one or 

more types of livestock. The percentage of cattle breeders is highest in Ambatomalama and lowest in Marosakoa, 

tatistical differences between the fokontanies concerning ownership of livestock (

Figure D.26: Percentage of households engaged in livestock 

30%
21%
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gation by irrigation channels. A small part irrigates the land by hand and 

more than one third stated that no irrigation is applied. However, many households state that their land is irrigated by rain.  

e farmers make use of irrigation channels. In Ambatomalama this 

percentage is considerably lower. The type of irrigation applied is dependent of the crops cultivated. In Marosakoa and 

water supply, and irrigation channels are commonly 

used to flood the plot of land. Often, rain is captured in small irrigation channels and further distributed over the land.  In 

irrigated by the rain.  

There are statistically significant differences in methods of irrigation among the three fokontanies (χ
2
 (2, n = 438) =298, p > 

ma and Marosakoa (χ
2
 (2, n = 310) 

Main processes in land cultivation are the preparation of the land and harvesting. For these processes, the task division of 

. From the figures can be derived that mainly men 

and women are occupied with the land preparation and harvesting. Boys and girls are also involved, but to a lesser extent.  

preparation and harvesting are minor. Slightly more women, boys and girls are occupied with 

Only the number of boys that help with land preparation 

(4, n = 443) =13.551, p > .009, harvest:  

d workers are employed to 

 

Task division harvesting  

agriculture, livestock rearing is another important sector in rural areas. In total 76 % of the households owns one or 

more types of livestock. The percentage of cattle breeders is highest in Ambatomalama and lowest in Marosakoa, see figure 

(χ
2
 (2, n = 471) = 8.732, p 

 

23%

Girls
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The variety of livestock is rather low; zebus and poultry are most common, pigs and goats are less frequently owned. Goats 

are only present in Ambatomalama, and few pig holders can be found in Marosakoa. Figures are provided in table D.13; the 

percentages reflect the amount of households that possess the respective type of livestock.   

Area  Cow Poultry Pig  Goat 

Marosakoa 40 % 59 % 3 % - 

Mahatazana 62 % 70 % - - 

Ambatomalama 58 % 68 % - 5 % 

Total  52 % 65 % 1 % 1 % 

Table D.13: Ownership of livestock  

Concerning the ownership of cows, a statistical difference is revealed (χ
2
 (=4, n = 471) = 19.235, p > .001). Follow up 

research shows that the ownership of cows differs significantly between Marosakoa and Mahatzana (χ
2
 (2, n = 338) = 

15.826, p > .000) and Marosakoa and Ambatomalama (χ
2
 (2, n = 336) = 10.158, p > .006). 

Less households in Marosakoa own cows compared to Mahatazana and Ambatomalama.  

No statistical difference is found regarding ownership of poultry across the fokontanies (χ
2
 (2, n = 469) = 5.366, p < .068). 

Characteristics of the most common types of livestock, zebus (cows) and poultry are further analyzed below.   

D.4.1 COWS (ZEBU) 

Zebus are the Malagasy cows; owning one is perceived as an exterior sign of wealth. Zebus are often used in agriculture, to 

work the land. Normally zebus walk around freely, or are attached to a rope. Only in a few cases, zebus are kept within a 

fence. Households with many zebus often hire others to take care of their zebus.  

The zebus are branded and the chief of the fokontany keeps track of the number of zebus. Every year the number of zebus 

is counted, and characteristics like color pattern and size are recorded for security reasons.  

 Zebu (% livestock 

owners) 

Mean number of zebu Adjusted mean Selling products 

Marosakoa 59 % 5.3 2.5 27 % 

Mahatazana 79 % 17.9 2.9 24 % 

Ambatomalama 71 % 22.6 3.6 70 % 

Total  68 % 15.2 2.8 40 % 

Table D.14: Ownership of zebus  

The majority of the livestock owners have one or more zebus, the percentage and the mean number of zebus is highest in 

Mahatazana. The mean number of zebus is calculated based on all the true values in the sample, including cases that are 

classified as outliers. The minimum number of zebus is one, as only the zebu owners are selected to calculate the mean. 

The maximum number of zebus is 50 in Marosakoa, 300 in Mahatazana and 150 in Ambatomalama, including these values 

in the sample might give a distorted view.  

For example, in Marosakoa only ten households own more than 10 zebus. In Mahatazana 15 households own more than 10 

zebus, and in Ambatomalama this number is considerably higher, 42 households own more than ten zebus. It can be 

derived that the main part of zebus is concentrated in a few households rather than it’s a leveled distribution. In addition an 

adjusted mean is calculated, corrected for all the outliers that occur. After an iterative process, all cases exceeding the value 

7 are excluded. Statistical significant differences are revealed when comparing the adjusted mean (χ
2
 (2, n = 148) = 7.454, p 

> .024). However, group sizes are very small, very unequal and not suitable for follow up research.  

About a quarter of the respondents in Marosakoa and Mahatazana indicates to sell products derived from zebus (e.g meat, 

milk, skin), this percentages is considerably higher in Ambatomalama. Differences are statistically significant (χ
2
 (4, n = 228) 

= 43.393, p > .000).  

D.4.2 POULTRY 

Poultry is the most common type of livestock and owned by a large numbers of livestock owners. Poultry consists mainly of 

chicken and ducks, and it is rather common to own a few. The large majority of the respondents hold chickens or ducks, 

only very few households have gooses. The share of households that holds poultry is rather similar amongst the 

fokontanies; figures are presented in table D.15.  



 

 

 

 Poultry (% livestock 

owners)

Marosakoa 86 %

Mahatazana 89 %

Ambatomalama 83 %

Total  86 %

Table D.15: Ownership of poultry  

The calculation of the mean number of poultry is based on all the values that occur in the sample, however this includes 

outliers. When adjusting for outliers (excluding all c

differences are revealed regarding the number of poultry 

different when comparing Maraosakoa and Mahatazana 

Ambatomalama (U = 2921.5, z = -4.395, p >

D.4.3 MANURE  

The manure of livestock is mainly applied as fertilizer on agricultural land. About 68 % of the households use manure as 

fertilizer.  A quarter reports to do nothing with the manure. Applications of manure are rather similar among the 

fokontanies.  One household in Marosakoa r

cooking.  

D.4.4 SELLING PRODUCTS 

Agricultural products are often sold to a collector. However, livestock and agricultural products can also be sold on local 

markets. In the commune of Marosakoa no market is present. People have to go the market in Ankazomborona seven 

kilometers further, every Thursday it is market day. The inhabitants of Mahatazana also rely on the market of 

Ankazomborona. The market is somewhat distant at sixteen kilom

The majority of the respondents report that it is rather easy to sell their products, whereas 6 % states to have difficulties

selling their products. 9 % of the respondents sometimes experiences difficulties, and the remaining 11 % doesn’t sell 

agricultural products.  

Figure 

Some differences are observed between the fokontanies when comparing the ease of selling agricultural and livestock 

products. In general, selling agricultural and livestock products are easiest sold in Mahatazana. About 90% of the 

respondents in Mahatazana have no difficulties selling their products; this percentage is somewhat lower in the other 

fokontanies. In Marosakoa and Ambatomalama 69 % and 60 % of the respondents respectively have no problems with 

selling. The remainder of the respondents in Mahatazana indicates not to sell any products; there is only one household 

that reports to have some difficulties. There are signif

> .000). 

D.5 OUTGROWER 

Since the outgrowers scheme will be implemented in the commune of Boanamary, several additional questions have been 

asked to the respondents of Ambatomalama. A full sample has been drawn from the fokontan

Poultry (% livestock 

owners) 

Mean number of 

poultry 

Adjusted mean 

86 % 15.9 10.2 

89 % 9.5 8.9 

83 % 14.9 12.1 

86 % 13.6 10.4 

The calculation of the mean number of poultry is based on all the values that occur in the sample, however this includes 

outliers. When adjusting for outliers (excluding all cases exceeding a value of 34), the adjusted mean is calculated. 

differences are revealed regarding the number of poultry (χ
2
 (=2, n = 287) = 7.481, p > .024). Differences are statistically 

different when comparing Maraosakoa and Mahatazana (U = 3219.5, z = -4188, p > .000), and Marosakoa and 

4.395, p > .000).  

ck is mainly applied as fertilizer on agricultural land. About 68 % of the households use manure as 

fertilizer.  A quarter reports to do nothing with the manure. Applications of manure are rather similar among the 

fokontanies.  One household in Marosakoa reports to sell the manure and two households in Ambatomalama use it for 

Agricultural products are often sold to a collector. However, livestock and agricultural products can also be sold on local 

Marosakoa no market is present. People have to go the market in Ankazomborona seven 

kilometers further, every Thursday it is market day. The inhabitants of Mahatazana also rely on the market of 

Ankazomborona. The market is somewhat distant at sixteen kilometers.  

The majority of the respondents report that it is rather easy to sell their products, whereas 6 % states to have difficulties

selling their products. 9 % of the respondents sometimes experiences difficulties, and the remaining 11 % doesn’t sell 

 

 

Figure D.27: Easy to sell agricultural / livestock products 

Some differences are observed between the fokontanies when comparing the ease of selling agricultural and livestock 

. In general, selling agricultural and livestock products are easiest sold in Mahatazana. About 90% of the 

respondents in Mahatazana have no difficulties selling their products; this percentage is somewhat lower in the other 

mbatomalama 69 % and 60 % of the respondents respectively have no problems with 

selling. The remainder of the respondents in Mahatazana indicates not to sell any products; there is only one household 

There are significant differences between the fokontanies (χ

Since the outgrowers scheme will be implemented in the commune of Boanamary, several additional questions have been 

asked to the respondents of Ambatomalama. A full sample has been drawn from the fokontany of Ambatomalama, 

11%

74%

9% 6%

Don't sell Yes Sometimes No 

Easy to sell agricultural / livestock products
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Selling products 

57 % 

36 % 

47 % 

47 % 

The calculation of the mean number of poultry is based on all the values that occur in the sample, however this includes 

), the adjusted mean is calculated. Statistical 

024). Differences are statistically 

000), and Marosakoa and 

ck is mainly applied as fertilizer on agricultural land. About 68 % of the households use manure as 

fertilizer.  A quarter reports to do nothing with the manure. Applications of manure are rather similar among the 

eports to sell the manure and two households in Ambatomalama use it for 

Agricultural products are often sold to a collector. However, livestock and agricultural products can also be sold on local 

Marosakoa no market is present. People have to go the market in Ankazomborona seven 

kilometers further, every Thursday it is market day. The inhabitants of Mahatazana also rely on the market of 

The majority of the respondents report that it is rather easy to sell their products, whereas 6 % states to have difficulties 

selling their products. 9 % of the respondents sometimes experiences difficulties, and the remaining 11 % doesn’t sell 

Some differences are observed between the fokontanies when comparing the ease of selling agricultural and livestock 

. In general, selling agricultural and livestock products are easiest sold in Mahatazana. About 90% of the 

respondents in Mahatazana have no difficulties selling their products; this percentage is somewhat lower in the other 

mbatomalama 69 % and 60 % of the respondents respectively have no problems with 

selling. The remainder of the respondents in Mahatazana indicates not to sell any products; there is only one household 
2
 (=2, n = 373) = 44.441, p 

Since the outgrowers scheme will be implemented in the commune of Boanamary, several additional questions have been 

y of Ambatomalama, 



 

 

 

meaning that no pre-selection based on the availability of land has been made. Since JSL is still in negotiation with the 

major of Boanamary, currently the population is not or to a low extent aware of the projects’ content. 

From the 134 households that have been interviewed, 81 households report to have land available that is currently not 

used for agricultural purposes. When adjusting for the 5 missing values that occurred, the valid percentage of households 

that have land available is about 63 %. The mean surface of land that is not curr

minimum value of the amount of land available is 0.

available is higher than 14 hectares, SPSS reports this as outliers. When correcting for these outliers, the mean

available land is 3.1 hectares.  

From the households that have land availab

growing jatropha, corresponding to 66 households. 

Figure D.28: Interest in jatropha cultivation                                    Figure 

The main reason households are interested in cultivating j

Six percent of the interested farmers state that they only want to participate if there is a contract. Other reasons that are

mentioned are ‘development’ and ‘life becomes easier’.

Figure D.30: Time allocation crops                                                 

To contribute to the food fuel discussion that is going on, some questions about food production in relation to 

cultivation have been asked. Two third of the respondents state that according to them there will be no change in time 

spend on food crops when jatropha is cultivated. In addition, the large majority of the respondents state not to consider 

food substitution.  

Given the fact the knowledge about the project is currently rath

income remain unknown, the answers to these questions might not be well considered. However, it can be derived that the 

intention to substitute food crops with j
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selection based on the availability of land has been made. Since JSL is still in negotiation with the 

major of Boanamary, currently the population is not or to a low extent aware of the projects’ content. 

4 households that have been interviewed, 81 households report to have land available that is currently not 

used for agricultural purposes. When adjusting for the 5 missing values that occurred, the valid percentage of households 

about 63 %. The mean surface of land that is not currently used for agriculture is 5.

e amount of land available is 0.5 hectare; the maximum value is 62 hectares. When the amount of land 

s, SPSS reports this as outliers. When correcting for these outliers, the mean

From the households that have land available for jatropha cultivation, the large majority, 83 %, repor

atropha, corresponding to 66 households.  

atropha cultivation                                    Figure D.29: Motivation participa

are interested in cultivating jatropha on marginal land is additional income and employment. 

Six percent of the interested farmers state that they only want to participate if there is a contract. Other reasons that are

oned are ‘development’ and ‘life becomes easier’. 

: Time allocation crops                                                  Figure D.31: Food substitution

To contribute to the food fuel discussion that is going on, some questions about food production in relation to 

cultivation have been asked. Two third of the respondents state that according to them there will be no change in time 

atropha is cultivated. In addition, the large majority of the respondents state not to consider 

Given the fact the knowledge about the project is currently rather low, and that the yields of jatropha in terms of seeds 

income remain unknown, the answers to these questions might not be well considered. However, it can be derived that the 

to substitute food crops with jatropha is very low.  

83%
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Interest Jatropha cultivation

8%

86%
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Motivation partcipation
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Less time for No change

Time allocation crops
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selection based on the availability of land has been made. Since JSL is still in negotiation with the 

major of Boanamary, currently the population is not or to a low extent aware of the projects’ content.  

4 households that have been interviewed, 81 households report to have land available that is currently not 

used for agricultural purposes. When adjusting for the 5 missing values that occurred, the valid percentage of households 

ently used for agriculture is 5.5 hectare. The 

the maximum value is 62 hectares. When the amount of land 

s, SPSS reports this as outliers. When correcting for these outliers, the mean surface of 

atropha cultivation, the large majority, 83 %, reports to have interest in 

 

: Motivation participation 

atropha on marginal land is additional income and employment. 

Six percent of the interested farmers state that they only want to participate if there is a contract. Other reasons that are 

 

itution 

To contribute to the food fuel discussion that is going on, some questions about food production in relation to jatropha 

cultivation have been asked. Two third of the respondents state that according to them there will be no change in time 

atropha is cultivated. In addition, the large majority of the respondents state not to consider 

atropha in terms of seeds and 

income remain unknown, the answers to these questions might not be well considered. However, it can be derived that the 
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D.6 HOUSING  

In this section, statistics about the house are pres

the households.  

D.6.1 HOUSING CHARACTERISTICS 

Only 3 respondents, less than 1%, classify their house as more than adequate. About 13 % perceive their housing situation 

as just adequate. The large majority of the respondents find their housing situation less than adequate, indicating a high 

rate of dissatisfaction amongst the respondents

between the fokontanies (χ
2
 (2, n =464) = 

Consequently, the large majority of the respondents (

situation. Only 13 % of the people don’t indicate any specific problems.  The problems with housing are summarized in 

figure D.33. From the figure it can be derived that the main problems are that the house is considered too small and often 

have a leaking roof. Other common prob

is not stable. Some part of the respondents indicates that there is no 

This could especially be a problem in parts of the

the National Park. It is forbidden to log wood in the 

Problems in the category ‘other’ include

house on, the preference for a concrete house, bad

Statistical differences are only found with regard to the stability of the house (

analysis shows this difference occurs when comparing Mahatzana and Ambatomalam 

Ambatomalam amore households perceive their house as less than adequate compared to Mahatzan

respectively).  

The large majority of the respondents own the house they live in

friends. Rental occurs only in a few cases

only 2 % rents a house and none of the respondents in Mahatazana lives in a rented house. Figures are provided in table 

D.16. Statistical differences are revealed among the fokontanies (

between Marosakoa and Mahatazana (χ

56%

Too small

In this section, statistics about the house are presented, as well as the type latrine and the source of water that is used by 

RISTICS  

classify their house as more than adequate. About 13 % perceive their housing situation 

quate. The large majority of the respondents find their housing situation less than adequate, indicating a high 

rate of dissatisfaction amongst the respondents. Concerning the perception of housing, there are no statistical differences 

) = 2.982, p < .225). 

 

Figure D.32: Perception house 

rge majority of the respondents (86 %) reports to have one or more problems with the housing 

the people don’t indicate any specific problems.  The problems with housing are summarized in 

. From the figure it can be derived that the main problems are that the house is considered too small and often 

have a leaking roof. Other common problems are the age of the house, it’s perceived as too old, and the stability, the house 

is not stable. Some part of the respondents indicates that there is no or not enough wood available for construction. 

in parts of the fokontanies of Marosakoa and Mahatazana that are 

s forbidden to log wood in the park.  

Problems in the category ‘other’ include that it’s too hot inside the house, there is no electricity available

preference for a concrete house, bad quality of wood, or that the house is currently 

Statistical differences are only found with regard to the stability of the house (χ
2
 (2, n =470) = 7.851, p >

analysis shows this difference occurs when comparing Mahatzana and Ambatomalam (χ
2
 (2, n = 269

Ambatomalam amore households perceive their house as less than adequate compared to Mahatzan

Figure D.33: Problems with the house 

own the house they live in. Some households stay for free in a house of 

cases; in Marosakoa 6 % of the respondents lives in a rented house, in Ambatomalama 

only 2 % rents a house and none of the respondents in Mahatazana lives in a rented house. Figures are provided in table 

s are revealed among the fokontanies (χ
2
 (4, n =472) = 30.976, p > .000). 

χ
2
 (2, n =338) = 23.149, p > .000) and Marosakoa and Ambatomalama 
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14%

86%

More than 

adequate

Just adequate Less than 

adequate

Perception house

47%
31%

18%
5% 5%

Problems with the house 

Roof leaking Too old Not stable No wood Other 

44 | P a g e  

ented, as well as the type latrine and the source of water that is used by 

classify their house as more than adequate. About 13 % perceive their housing situation 

quate. The large majority of the respondents find their housing situation less than adequate, indicating a high 

Concerning the perception of housing, there are no statistical differences 

reports to have one or more problems with the housing 

the people don’t indicate any specific problems.  The problems with housing are summarized in 

. From the figure it can be derived that the main problems are that the house is considered too small and often 

lems are the age of the house, it’s perceived as too old, and the stability, the house 

wood available for construction.  

fokontanies of Marosakoa and Mahatazana that are partly situated within 

available, no land to build a 

currently under construction. 

7.851, p > .020). Follow up 

269) = 6.634, p > .010). In 

Ambatomalam amore households perceive their house as less than adequate compared to Mahatzana (90 % versus 85 % 

 

Some households stay for free in a house of family or 

Marosakoa 6 % of the respondents lives in a rented house, in Ambatomalama 

only 2 % rents a house and none of the respondents in Mahatazana lives in a rented house. Figures are provided in table 

 These differences occur 

Marosakoa and Ambatomalama (χ
2
 (2, n =337) 

Other 



 

 

 

= 13.318, p > .001). It can be concluded t

Ambatomalama and Mahatzana most households own their house. 

Fokontany 

Marosakoa 

Mahatazana 

Ambatomalama 

Total 

Table D.16: Housing situation per fokontany

In the affordability measure, many missing values are found. Based on the valid percentage

in two; 54 % of the respondents find the ho

Figures are visualized in figure D.34 below.

 

   

Rent is normally paid in currency, only a few people pay rent with a sh

in currency, the average rent price per month is 7413 

per month. The range of the rent prices is quite broad, and its reliability is questiona

The question about rent turned out to be a bit confusing. While only 3% of the respondents 

indicated to rent their house, about 7% more filled out a monthly amount for rental. As the 

question refers to both housing and land, the people who previously

house are selected for further research. 

For each respondent, some housing characteristics are collected. The number of rooms and the material of the roof, floor 

and walls are filled in after leaving the house when the survey was 

house with only one room. Just one quarter has a house containing more than one room. Subsequently the materials for 

the roof, floor and wall are discussed.   

The most common materials that are used

and leaves, a portion of the households uses iron sheets as a roof covering. A minority of 1 % uses wood. None of the 

households use other materials than the four materials m

Figure D.35: Material roof
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It can be concluded that renting and free stay are more common in Marosakoa, while in 

Ambatomalama and Mahatzana most households own their house.  

Free stay Rent 

17 % 6 % 

4 % - 

6 % 2 % 

10 % 4 % 

: Housing situation per fokontany 

In the affordability measure, many missing values are found. Based on the valid percentage affordability can roughl

% of the respondents find the house affordable while 43 % don’t find it affordable. 

elow.  

 

 Figure D.34: Affordability house 

Rent is normally paid in currency, only a few people pay rent with a share of their harvest. For the people who pay the rent 

in currency, the average rent price per month is 7413 MGA with a minimum of 2.000 MGA and a maximum of 30.000 

per month. The range of the rent prices is quite broad, and its reliability is questionable.  

The question about rent turned out to be a bit confusing. While only 3% of the respondents 

indicated to rent their house, about 7% more filled out a monthly amount for rental. As the 

question refers to both housing and land, the people who previously indicated to rent their 

house are selected for further research.  

For each respondent, some housing characteristics are collected. The number of rooms and the material of the roof, floor 

and walls are filled in after leaving the house when the survey was completed. The large majority of the households live in a 

house with only one room. Just one quarter has a house containing more than one room. Subsequently the materials for 

 

The most common materials that are used to construct the roof are grass and leaves from the satrana tree. Next top grass 

and leaves, a portion of the households uses iron sheets as a roof covering. A minority of 1 % uses wood. None of the 

households use other materials than the four materials mentioned.  

: Material roof    Figure D.36: Material floor
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hat renting and free stay are more common in Marosakoa, while in 

Own 

76 % 

96 % 

92 % 

86 % 

affordability can roughly be split 

are of their harvest. For the people who pay the rent 

and a maximum of 30.000 MGA 

The question about rent turned out to be a bit confusing. While only 3% of the respondents 

indicated to rent their house, about 7% more filled out a monthly amount for rental. As the 

indicated to rent their 

For each respondent, some housing characteristics are collected. The number of rooms and the material of the roof, floor 

completed. The large majority of the households live in a 

house with only one room. Just one quarter has a house containing more than one room. Subsequently the materials for 

to construct the roof are grass and leaves from the satrana tree. Next top grass 

and leaves, a portion of the households uses iron sheets as a roof covering. A minority of 1 % uses wood. None of the 

 

: Material floor 

1%
12%

Wood Concrete



 

 

 

With regard to materials of the floor, earth and mud are the most common materials that 

sample. About one third of the households cover the floor with leaves of the satrana tree. A small portion has a floor made 

out of concrete or cement. Grass and wood are construction materials that are used by very few hou

Common construction materials for the walls are mud and wood. In case of mud use, households normally build a skeleton 

of wood sticks that is filled with mud. Some hous

used by a minority of the respondents.  

D.6.2 ACCESS TO SANITATION 

About all households in the sample do not have

surroundings. In total, only 2 % of the respondents 

school building or near the major’s office.  

toilet. As the level of hygiene is very low, diarrhea is a common disease amongst 

Differences between the fokontanies are very small. Almost all households don’t have access to a latrine. In Marosakoa 5 % 

of the households has access to a public latrine, a pit latrine or a flush 

toilets are not reported. Only 2 % of the households use a public latrine, the remainder doesn’t use a latrine at all. About 

the same applies to Ambatomalama, a latrine id not used by the main part of the households, except for 1 % that has access 

to a pit latrine.  

Fokontany No Latrine

Marosakoa 

Mahatazana 

Ambatomalama 

Total 

Table D.17: Access to sanitation  

There is a weak statistical difference between the fokontanies (

with the Mann Whitney test does not reveal statistical differences at an alpha level of .17. 

of sanitation does not significantly differ among the fokontanies. 

D.6.3 SOURCES OF WATER  

The main source of water for both drinking and other purposes

for their drinking water needs and 77% uses the river water for other purposes.  Private or public wells are used to a

lower extent, as they are rarely present. 

Although it is commonly used, the water of the river is not potable. Besides the rivers source of drinking water, many 

households take their bath, do the laundry and wash their zebu’s in the river.  In addition, in Marosakoa crocodiles have 

their natural habitat in the river. Despite

of the river, or to take a bath. Although many people argue that crocodiles will only attack you if you are not mobile, for 

example when you accidently fall into the wate

ending.  There are some differences between the fokontanies when comparing the water source that is used for drinking 

and other purposes. In the table D.18 and D.19

36%

Mud/unb. 

bricks

With regard to materials of the floor, earth and mud are the most common materials that are found on in the houses in the 

sample. About one third of the households cover the floor with leaves of the satrana tree. A small portion has a floor made 

out of concrete or cement. Grass and wood are construction materials that are used by very few hou

Figure D.37: Material walls 

Common construction materials for the walls are mud and wood. In case of mud use, households normally build a skeleton 

of wood sticks that is filled with mud. Some households make the walls out of leaves or iron sheets. Concrete or cement 

 

do not have access to any toilet facilities; they answer natures call out in 

% of the respondents have access to a public latrine. Public latrines are usually found near a 

school building or near the major’s office.  Only 2 respondents in the sample use a pit latrine, the same 

As the level of hygiene is very low, diarrhea is a common disease amongst villagers. 

ies are very small. Almost all households don’t have access to a latrine. In Marosakoa 5 % 

public latrine, a pit latrine or a flush toilet. In Mahatazana the use of 

. Only 2 % of the households use a public latrine, the remainder doesn’t use a latrine at all. About 

a latrine id not used by the main part of the households, except for 1 % that has access 

No Latrine Public latrine Pit latrine 

95 % 3,5 % 0,5 % 

98 % 2 % - 

99 % - 1 % 

97 % 2 % 1 % 

There is a weak statistical difference between the fokontanies (χ
2
 (2, n = 467) = 6.383, p > .041). However, follow up analysis 

est does not reveal statistical differences at an alpha level of .17. It can be assumed that the type 

of sanitation does not significantly differ among the fokontanies.  

for both drinking and other purposes is the river. About 73% of the respondents rely

for their drinking water needs and 77% uses the river water for other purposes.  Private or public wells are used to a

lower extent, as they are rarely present.  

, the water of the river is not potable. Besides the rivers source of drinking water, many 

households take their bath, do the laundry and wash their zebu’s in the river.  In addition, in Marosakoa crocodiles have 

their natural habitat in the river. Despite the bad quality of the water it is also very dangerous to take a bucket of water out 

of the river, or to take a bath. Although many people argue that crocodiles will only attack you if you are not mobile, for 

example when you accidently fall into the water, every year a few people are attacked by crocodiles, often with a deadly 

There are some differences between the fokontanies when comparing the water source that is used for drinking 

D.18 and D.19 the water use for respectively drinking and other purposes are summarized. 

12%

35%

15%

2%

Leaves Wood Iron sheet Concrete

Material walls
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are found on in the houses in the 

sample. About one third of the households cover the floor with leaves of the satrana tree. A small portion has a floor made 

out of concrete or cement. Grass and wood are construction materials that are used by very few households.  

 

Common construction materials for the walls are mud and wood. In case of mud use, households normally build a skeleton 

eholds make the walls out of leaves or iron sheets. Concrete or cement is 

any toilet facilities; they answer natures call out in their natural 

Public latrines are usually found near a 

use a pit latrine, the same number uses a flush 

ies are very small. Almost all households don’t have access to a latrine. In Marosakoa 5 % 

the use of pit latrines and flush 

. Only 2 % of the households use a public latrine, the remainder doesn’t use a latrine at all. About 

a latrine id not used by the main part of the households, except for 1 % that has access 

 Flush toilet 

1 % 

- 

- 

< 1% 

. However, follow up analysis 

It can be assumed that the type 

of the respondents rely on the river 

for their drinking water needs and 77% uses the river water for other purposes.  Private or public wells are used to a much 

, the water of the river is not potable. Besides the rivers source of drinking water, many 

households take their bath, do the laundry and wash their zebu’s in the river.  In addition, in Marosakoa crocodiles have 

the bad quality of the water it is also very dangerous to take a bucket of water out 

of the river, or to take a bath. Although many people argue that crocodiles will only attack you if you are not mobile, for 

r, every year a few people are attacked by crocodiles, often with a deadly 

There are some differences between the fokontanies when comparing the water source that is used for drinking 

r respectively drinking and other purposes are summarized.  
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Fokontany  Private well Public well River Spring 

Marosakoa 7  % 8  % 80 % 5 % 

Mahatazana 5  % 13 % 71 % 11 % 

Ambatomalama 17 % 15 % 64 % 4 % 

Total 9 % 13 % 73 % 6 % 

Table D.18: Drinking water source per fokontany  

The level of access to a public or private well is higher in Ambatomalama; about one third relies on a private or public well 

for their drinking water needs. Access to a private well is much lower in the other fokontanies. A use of a public well in 

Mahatazana is comparable with Ambatomalama. The use of a spring or river will also depend on the geographical location 

of the households.  

Differences between the fokontanies concerning water source for drinking are statistically significant (χ
2
 (10, n =469) = 

43.209, p > .001). Follow up research shows that the source of water in Ambatomalama differs from that in Marosakoa (χ
2
 

(4, n =336) = 15.267, p > .004) and Mahatzana (χ
2
 (4, n =269) = 14.369, p > .006). In Ambatomalama more households rely 

on a well compared to Marosakoa and Mahatzana. 

Fokontany  Private well Public well River Spring 

Marosakoa 4 % 5 % 84 % 6 % 

Mahatazana 1,5 % 13 % 75 % 10,5 % 

Ambatomalama 15 % 14 % 69 % 2 % 

Total 7 % 10 % 77 % 6 % 

Table D.19: Water source for other purposes per fokontany  

In common, the use of river water for other purposes is slightly higher than for drinking purposes in all fokontanies. Also for 

other purposes a well is used by about 30 % of the households in Ambatomalama. This percentage is considerably lower in 

Marosakoa and Mahatazana, especially the use of a private well.  

D.7 INCOME 

To gain insight in the income situation of the households, several questions in the survey are related to income. First, 

respondents are asked about to reflect upon their income level, figures are presented in table D.20. 

 Not sufficient Just sufficient More than sufficient 

Marosakoa 83 % 14 % 3 % 

Mahatazana 77 % 22 % 1 % 

Ambatomalama 63 % 33 % 4 % 

Total 77 % 21 % 3 % 

Table D.20: Perception income 

Some differences between the fokontanies can be observed, and statistical analysis demonstrates a significance (χ
2
 (2, n = 

406) = 13.797, p > .001). After a follow up analysis it can be concluded that the perception of the income situation is on 

average more positive in Ambatomalama compared to Marosakoa (U = 7410, z = -3.676, p > .000). 

Next. The respondents are asked to report the three main sources of income on a household level. From figure D.38, it can 

be derived that agriculture is the main source of income for the large majority of the households in the sample.  



 

 

 

In the category ‘other’ several other sources of income are grouped; fishing, old age pension, remittances and 

entrepreneurs. Not all households have multiple sources of income, 25 % only has one source of income. The majority of 

the households don’t have a third source of income (75%).

Next, Respondents are asked to give an indication or estimate of their weekly income with respect for their sources of 

income. Results are provided in the figure

not willing to report the level of income. Therefore the missing values are also displayed in the figure. Questions about 

income are hard to answer in general, since many people do not have a stable monthly or weekly incom

will be season-dependent as the large majority relies on agricultural yields. The most important source of income mainly 

generates between 5.000 and 10.000 MGA

MGA and up. The second and third most importa

After a comparative analysis of the level of income, statistical differen

the second most important source of income (

respectively). Additional anaylsis shows statistical differences among all the fokontanies (Marosakoa and Mahatzana (U = 

6787, z = -2.508, p > . 012, Marosakoa and Ambatomalama (U = 7

Ambatomalama (U = 2921, z = -5.112, p > . 000)). 

It can be concluded that the level of income of the most important source is on average highest in Ambatomalama, 

followed by subsequently Marosakoa and Mahataza

Considering the second most important source of income, differences are only found to be statistically different between 

Marosakoa and Ambatomalama (U = 7398, z = 

higher income out of the second most important source of income
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Figure D.38: Sources of income 

In the category ‘other’ several other sources of income are grouped; fishing, old age pension, remittances and 

entrepreneurs. Not all households have multiple sources of income, 25 % only has one source of income. The majority of 

eholds don’t have a third source of income (75%). 

Next, Respondents are asked to give an indication or estimate of their weekly income with respect for their sources of 

income. Results are provided in the figure D.39 below. Many missing values occurred, as the respondents were not able or 

not willing to report the level of income. Therefore the missing values are also displayed in the figure. Questions about 

income are hard to answer in general, since many people do not have a stable monthly or weekly incom

dependent as the large majority relies on agricultural yields. The most important source of income mainly 

MGA per week (25%). A minority of the respondents has a weekly income of 30.000 

most important source of income often yields up to 5000 MGA 

Figure D.39: Level of income 

After a comparative analysis of the level of income, statistical differences are revealed for the most important source and 

the second most important source of income (χ
2
 (2, n = 370) = 22.553, p > .000 and χ

2
 (2, n = 384) = 7.804, p > .020 

respectively). Additional anaylsis shows statistical differences among all the fokontanies (Marosakoa and Mahatzana (U = 

2.508, p > . 012, Marosakoa and Ambatomalama (U = 7280, z = -2.416, p > . 016 and Mahatazana and 

5.112, p > . 000)).  

It can be concluded that the level of income of the most important source is on average highest in Ambatomalama, 

followed by subsequently Marosakoa and Mahatazana.  

Considering the second most important source of income, differences are only found to be statistically different between 

U = 7398, z = -2.518, p > . 012). On average, the households In Ambatomalama yield a 

of the second most important source of income than Marosakoa.  
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In the category ‘other’ several other sources of income are grouped; fishing, old age pension, remittances and 

entrepreneurs. Not all households have multiple sources of income, 25 % only has one source of income. The majority of 

Next, Respondents are asked to give an indication or estimate of their weekly income with respect for their sources of 

the respondents were not able or 

not willing to report the level of income. Therefore the missing values are also displayed in the figure. Questions about 

income are hard to answer in general, since many people do not have a stable monthly or weekly income, in many cases it 

dependent as the large majority relies on agricultural yields. The most important source of income mainly 

per week (25%). A minority of the respondents has a weekly income of 30.000 

 per week.  

 

ces are revealed for the most important source and 

(2, n = 384) = 7.804, p > .020 

respectively). Additional anaylsis shows statistical differences among all the fokontanies (Marosakoa and Mahatzana (U = 

2.416, p > . 016 and Mahatazana and 

It can be concluded that the level of income of the most important source is on average highest in Ambatomalama, 

Considering the second most important source of income, differences are only found to be statistically different between 

. On average, the households In Ambatomalama yield a 
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Official savings and loans through a bank or 

have a loan nor savings. However, some 

home.  

 Micro finance

 1 % 

Loan 1% 

Table D.21: Loans and savings 

In case of trouble, most households have a fallback optio

have this fallback option.  

                        Figure D.40: Fallback option

Family ties are strong in the communes, however not every household has the possibility to ask friends or family for help in 

case of need; one quarter cannot rely on friends or family. Supporting family or friends

never to support friends or family. About 15 % does support friends and family, while 5% does this irregularly. The 

households that do receive help from family and friends when 

receive clothes. No other things were reported by the respondents.

D.8 FOOD 

In this section, several characteristics related to food 

characteristics are discussed, followed by an analysis of the composition of daily meals. 

D.8.1 FOOD AVAILABILITY 

In general, the respondents indicate that they do not always have enough money to buy food, while they are more positive 

on the variety of their food pattern. Only 8

money to buy food whereas the large majority 

Food variety is perceived as enough by 2

food pattern and 35 % is unsatisfied with the variety in food pattern. 

D.43.   

Figure D.42: Enough money for daily food 

24%
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51%

Crops Livestock Both

Fall back option 

8%
18%

Yes Not always

Enough money for daily food needs 

through a bank or microfinance institute are rare. The large majority of the respondents neither 

However, some this doesn’t imply that the population is not saving. Rather, money is saved at 

Micro finance Bank account None

2 % 97%

- 99% 

In case of trouble, most households have a fallback option of selling crops and / or livestock (82%). The remainder doesn’t 

: Fallback option   Figure D.41: Receive help from family and friends

Family ties are strong in the communes, however not every household has the possibility to ask friends or family for help in 

rely on friends or family. Supporting family or friends is rare, the large majority indicates 

never to support friends or family. About 15 % does support friends and family, while 5% does this irregularly. The 

households that do receive help from family and friends when needed mainly receive money and food. In

re reported by the respondents. 

related to food of the households are collected, and discussed. First, some basic 

by an analysis of the composition of daily meals.  

In general, the respondents indicate that they do not always have enough money to buy food, while they are more positive 

eir food pattern. Only 8 % has enough money to buy food every day, 18 % does not always have enough 

the large majority states that there isn’t enough money available for their

Food variety is perceived as enough by 24 % of the respondents, 42 % percent do not always have enough varie

% is unsatisfied with the variety in food pattern. Figures are summarized below in figures 

 

daily food needs  Figure D.43: Perception variety food pattern
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institute are rare. The large majority of the respondents neither 

opulation is not saving. Rather, money is saved at 

None 

97% 

99%  

n of selling crops and / or livestock (82%). The remainder doesn’t 

 

: Receive help from family and friends 

Family ties are strong in the communes, however not every household has the possibility to ask friends or family for help in 

is rare, the large majority indicates 

never to support friends or family. About 15 % does support friends and family, while 5% does this irregularly. The 

mainly receive money and food. In some cases they 

collected, and discussed. First, some basic 

In general, the respondents indicate that they do not always have enough money to buy food, while they are more positive 

% does not always have enough 

their daily food demand.  

nt do not always have enough variety in their 

Figures are summarized below in figures D.42 and 
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Comparing the figures of the three target groups separately, it seems that inhabitants of Ambatomalama tend to have least 

trouble buying food, while the people in Mahatazana have the most trouble. In Ambatomalama, 63 % does not have 

enough money to buy food every day, while this percentage is considerably higher in Mahatazana, 84 %. Marosakoa lies in 

between with a percentage of 74 %. The percentages of people that do have enough money for daily food lie closer to each 

other, in the fokontanies of Marosakoa, Mahatazana and Ambatomalama the percentages are 7,5 %, 8 % and 9 % 

respectively. When comparing the fokontanies statistical significant differences are demonstrated (χ
2
 (2, n = 469) = 12.094, 

p > .002). From additional analysis it can be concluded that on average the households in Ambatomalama have more often 

enough money available for daily food needs compared to Mahatazana (U = 7349, z = -3.447, p > .001). 

Fokontany                        Yes                                                    Not always                                                 No 

Marosakoa 7.5 % 18.5 % 74 % 

Mahatazana 8 % 8 % 84 % 

Ambatomalama 9 % 28 % 63 % 

Table D.22: Enough food for daily food demand  

The variety of food pattern is perceived best in Marosakoa, 39 % of the respondents indicate enough variety, followed by 

Ambatomalama, 22 %, and Mahatazana that scores considerably lower with only 4 %. In Mahatazana the dissatisfaction 

with food pattern variety is highest, 60 % feels they do not have enough variety in their food pattern. While in Marosakoa 

about one third of the respondents feel there is too little variety. In Ambatomalama people are more satisfied with their 

food pattern. About 14 percent does not have enough variety. There appear to be statistical significant differences among 

the fokontanies (χ
2
 (2, n = 458) = 67.784, p > .000). Follow up research reveals statistical differences between Mahatazana 

and Marosakoa (U = 7420, z = -6.878, p > .000) and Mahatazana and Ambatomalama (U = 4304.500, z = -7.985, p > .000). 

Satisfaction with regard to food variety is lower in Mahatazana than in the other two fokontanies. 

As the large majority of the respondents are engaged in agriculture, private harvests are an important part of the 

household’s food consumption. Households can depend to a higher or lower extent on their own harvest for their yearly 

food consumption. In total, 12 % can rely on their own harvest for the whole year. The harvest of 17 % of the respondents is 

not always enough for the whole year, while 71 % never harvests enough to supply their own food demand. When explicitly 

asked for the number of months that they households can rely on their own food production, 10 % indicates that enough 

food is cultivated for the whole year.  About 2 % produces enough food to meet the household’s food demand for a period 

of 11 months. The portion of households that have to buy their food year-round is about 5 %. Two third of the households 

can rely on their own food production up to 6 months. One third of the households can rely on their own food production 

for more than 6 months. Mean months of reliance on own food production is summarized in table D.23.  

Dependency on own harvests is highest in Ambatomalama. About 20% of the respondents harvest enough for their own 

food demand. However, it should be noted that rice production is very rare in Ambatomalama. Since rice is a basic food 

that is eaten on a daily basis, the population of Ambatomalama will need to buy their rice everyday while they supplement 

their meals with the crops that they cultivate.  

 Fokontany  Months rely on own food production 

Mean                          Median 

Months buy food 

Mean                           Median 

Marosakoa 5,1 5 6,9 7,0 

Mahatazana 5,4 5 6,6 7,0 

Ambatomalama 7,0 6,5 3,0 5,5 

Total  5,7 5 6,3 7,0 

Table D.23: Mean months reliance on own food production 

In Mahatazana least people can depend on their own harvest for their year-round food consumption. Also, in Mahatazana 

the number of people that cannot rely on their own production is highest, 82 % compared to 74 % and 52 % in Marosakoa 

and Ambatomalama respectively. 

Differences in mean number of months a household can rely on their own food production are statistically significant (χ
2
 (2, 

n = 460) = 25.698, p > .000). Additional analysis shows that differences are significant when comparing Marosakoa and 

Ambatomalama (U = 8752, z = -4.812, p > .000) and Mahatazana and Ambatomalama (U =6351, z = -3.828, p > .000). On 

average, in Ambatomalama households can rely more months on their own food production. 



 

 

 

Periods of hunger are a common phenomenon in the

months of food shortages during the year. 

remainder has food shortages from a few days up to a few weeks per year

      Figure D.44: Period of hunger per year

Based on the data, periods of hunger are most severe in Mahatazana. 

experiences a few months of hunger per year. The majority of the

experience food shortages a few months per year, but this percentage lays slightly below that of Mahatazana

of 55 to 60%. The percentage of respondents that do not suffer from food shortages is highest in Am

by Mahatazana and Marosakoa. 

Fokontany  Few Months

Marosakoa 60 % 

Mahatazana 79 % 

Ambatomalama 56 % 

Table D.24: Periods of hunger per year  

Statistical significant differences between the fokontanies are identified (

analysis reveals statisticak differences between Marosakoa and Mahatazana 

Ambatomalama and Mahatazana (U = 7113, z = 

severe periods of hunger annually. 

The main part of the household consumes three

one hot meal per day, while the rest of the households eat 2 or more than 3 meals per day; both

The distribution of the number of hot meals per day shows a similar course for the three fokontanies. Most people eat 

three hot meals a day.  

D.8.2 COMPOSITION OF DAILY ME

Four types of food are considered in this analysis

consist mainly of rice. Looking at the rice consumption of a household perhaps gives a better indication of thei

consumption. 57 % of the respondents eats rice three times a day, 3

consume rice once a day. The numbers 

distribution of rice consumption in Mahatazana is more ‘steep’. The large majority eats rice three times a day, few people 

consume two rice meals a day and only respondent reports to eats rice only once a day. 

13% 13% 9%

No hunger Few weeks Few days

Period of hunger per year

Periods of hunger are a common phenomenon in the target areas. About two third of the households suffer from a 

months of food shortages during the year. A small part of the households, 13 %, do not experience food shortages. The

remainder has food shortages from a few days up to a few weeks per year, visualized in figure D.44

: Period of hunger per year   Figure D.45: Number of meals per day 

Based on the data, periods of hunger are most severe in Mahatazana. The large majority, 79 % of the households

experiences a few months of hunger per year. The majority of the households in Marosakoa and Am

erience food shortages a few months per year, but this percentage lays slightly below that of Mahatazana

%. The percentage of respondents that do not suffer from food shortages is highest in Am

Few Months Few weeks Few days 

 18 % 13 % 

 1 % 4 % 

 14 % 13 % 

significant differences between the fokontanies are identified (χ
2
 (2, n = 468) = 13.621, p > .001). A follow up 

analysis reveals statisticak differences between Marosakoa and Mahatazana (U = 11484.500, z = -2.809, p > .005) and 

U = 7113, z = -3.547, p > .000). Households in Mahatazana experience on average more 

main part of the household consumes three hot meals per day, see figure D.45 Only 2 respondents report to eat only 

r day, while the rest of the households eat 2 or more than 3 meals per day; both account for about 10%. 

The distribution of the number of hot meals per day shows a similar course for the three fokontanies. Most people eat 

POSITION OF DAILY MEALS 

Four types of food are considered in this analysis; the basic, a moderate and luxury type of food.  M

at the rice consumption of a household perhaps gives a better indication of thei

consumption. 57 % of the respondents eats rice three times a day, 36 % consumes two times rice a day, and 7 % only 

of meals that consist of rice show some dissimilarity among the fokontanies. The 

on of rice consumption in Mahatazana is more ‘steep’. The large majority eats rice three times a day, few people 

consume two rice meals a day and only respondent reports to eats rice only once a day.  
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target areas. About two third of the households suffer from a few 

do not experience food shortages. The 

44.  

 

: Number of meals per day  

of the households, 

households in Marosakoa and Ambatomalama also 

erience food shortages a few months per year, but this percentage lays slightly below that of Mahatazana with a range 

%. The percentage of respondents that do not suffer from food shortages is highest in Ambatomalama, followed 

No hunger 

9 % 

16 % 

17 % 

(2, n = 468) = 13.621, p > .001). A follow up 

2.809, p > .005) and 

3.547, p > .000). Households in Mahatazana experience on average more 

Only 2 respondents report to eat only 

account for about 10%.  

The distribution of the number of hot meals per day shows a similar course for the three fokontanies. Most people eat 

Meals in Madagascar 

at the rice consumption of a household perhaps gives a better indication of their basic food 

% consumes two times rice a day, and 7 % only 

among the fokontanies. The 

on of rice consumption in Mahatazana is more ‘steep’. The large majority eats rice three times a day, few people 

78.40%

3 meals 

Number of meals per day



 

 

 

The daily rice consumption in Ambatomalama is more ‘leveled’ rice

people eat rice only once a day compared to Marosakoa and Mahatazana. 

 

Fokontany  

Marosakoa 

Mahatazana 

Ambatomalama 

Table D.25: daily rice consumption 

Statistically significant differences are present among the fokontanies (

demonstrates significant differences among all the fokontanies (Mahatazana and Maro

Marosakoa and Ambatomalama (U = 10961.000, z = 

8.504, p > .000)). Based on these results it can be concluded that on average rice consumption is highest in Mahatazana, 

followed by subsequenlty Marosakoa and Ambatomalama.

Besides rice, also the frequency of vegetable, meat a

consumption patterns are summarized. In a first glance it can be derived that meat and vegetables are never eaten by a 

large part of the households. The three types of food are separately di

Figure 

Vegetables can be seen as an intermediate food type. It is consumed considerably less than rice but quite a few people eat 

vegetables regularly. However, 44 % never consumes any vegetables. Differences in vegetable consumption

fokontanies are modest. Vegetables are eaten most frequently i

uncommon.  Differences in vegetable consumptio

45.388, p > .000). From further analysis differences between Marosakoa and Mahatazana (U = 10785.500, z = 

.001) and Marosakoa and Ambatomalama (U = 7880.500, z = 

most frequently consumed compared to the other two fokontanies.

Meat is considered a more luxury good than vegetables, and 

indicates never to eat meat. Meat is mainly eaten on specia

consumption shows different distributions 
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Figure D.46: Number of rice meals per day 

The daily rice consumption in Ambatomalama is more ‘leveled’ rice consumption of two times a day is most common, and quite a few 

eople eat rice only once a day compared to Marosakoa and Mahatazana. In Marosakoa rice is normally eaten twice or three times a day
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16 % 47 % 

significant differences are present among the fokontanies (χ
2
 (2, n = 470) = 77.189, p > .000). Further analysis 

demonstrates significant differences among all the fokontanies (Mahatazana and Marosakoa (U = 8654, z = 

(U = 10961.000, z = -3.155, p > .002) Mahatazana and Ambatomalama (U = 4348, z = 

.000)). Based on these results it can be concluded that on average rice consumption is highest in Mahatazana, 

followed by subsequenlty Marosakoa and Ambatomalama. 

Besides rice, also the frequency of vegetable, meat and fish consumption of the households is analyzed. In figure 

consumption patterns are summarized. In a first glance it can be derived that meat and vegetables are never eaten by a 

The three types of food are separately discussed below.  

 

Figure D.47: Consumption vegetables, meat and fish 

Vegetables can be seen as an intermediate food type. It is consumed considerably less than rice but quite a few people eat 

% never consumes any vegetables. Differences in vegetable consumption
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Differences in vegetable consumption are statistically significant among the fokontanies (

From further analysis differences between Marosakoa and Mahatazana (U = 10785.500, z = 

.001) and Marosakoa and Ambatomalama (U = 7880.500, z = -6.823, p > .000) are revealed. In Marosakoa vegetables are 

most frequently consumed compared to the other two fokontanies.  

good than vegetables, and consequently eaten in lower frequencies. Again, about 43 % 
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Meat is regularly eaten in Ambatomalama where 43 % of the households eat meat several times a week. In Mahatazana 

meat is eaten least regularly and 65 % never eats meat. Statistical significant differences with regard to meat consumption 

are present between the fokontanies (χ
2
 (2, n = 472) = 133.504, p > .000). Further analysis shows statistical differences 

among all fokontanies (Marosakoa and Mahatazana (U = 11372, z = -2.9, p > .004), Marosakoa and Ambatomalama (U = 

5362.500, z = -9.688, p > .000) and Mahatazana and Ambatomalama (U = 2854.500, z = -10.126, p > .000)). From the results 

it can be concluded that on average meat consumption is highest in Ambatomalama, followed by subsequently Marosakoa 

and Mahatazana.  

Also fish can be seen as a more luxurious type of food. However, fish consumption is to a large extent dependent on 

geographical locations. Villages that are situated near the sea, a river or lake often eat more fish as they can practice 

fishing. The large majority of the population in Marosakoa, Mahatazana and Ambatomalama has access to a river, in some 

cases to a spring. Various fish species are for sale on the weekly market, and some people sell dry fish in the villages. From 

the statistics it is derived that fish is more regularly eaten than vegetables and meat. One third of the respondents eat fish 

once a week, 12 % eats fish several times a week. About a quarter eats fish once a month up to several times a month. 

Another quarter eats fish only on special occasions. Unlike meat and vegetables, fish is consumed by more households, only 

3 % never eats any fish. Among the fokontanies statistical differences are present. Follow up research reveals these 

differences among Marosakoa and Mahatazana (U = 9049.500, z = -5.497, p > .000) and Marosakoa and Ambatomalama (U 

= 10534.500, z = - 3.615, p > .000). Average fish consumption is somewhat higher in Marosakoa compared to the other two 

fokontanies.  

D.9 HEALTH CARE  

In rural communities medical facilities are present the form of CSB I or CSB II. Hospitals can be found in more urban areas. 

CSB I is managed by one or a few nurses, whereas one or more doctors are present in CSB II facilities. When the CSB I 

cannot provide the necessary care, a patient is redirected to the CSB II. Consults at the CSB are for free, however patients 

have to purchase the prescribed medicines.  

Within the communes of Marosakoa, Ankazomborona and Boanamary CSB clinics are present. Marosakoa counts one CSB 

II, in Ankazomborona both CSB I and II can be found. The medical facilities are normally situated in the center of the 

communes. In the Marosakoa, the CSB II is situated within the fokontany of Marosakoa. Inhabitants of this fokontany are 

close to the CSB compared to the other fourteen fokontanies of Marosakoa. The CSB is managed by one doctor and one 

nurse, husband and wife. Ankazomborona counts three CSB’s; none of them is situated in Mahatazana. Since Mahatazana is 

situated about 16 kilometers from the center of Ankazomborona, the medical institutions are quite distant to the 

fokontany. In the fokontany of Ambatomalama no CSB is present. However a small vaccination center for children is run by 

the wife of the chief of the fokontany. The medicines are provided by UNICEF; however there is no frequent distribution of 

medicines and vaccinations which hampers the quality health care.  

Besides medical institutions, indigenous health care is also present, and is often used complementary to medical 

institutions. From the statistics it can be derived that people normally consult a CSB in case of illness. In a few cases, 9 in 

total, a traditional healer is consulted in case of sickness, in the three target areas this ranges from 0-3%. One respondent in 

the sample reported to do something by himself when one of the household members falls ill. The large majority of the 

respondents make use of the CSB in the communes, often combined with indigenous health care; figures are displayed in 

table D.26. 

Fokontany  Medical institutions 

(CSB) 

Indigenous health care CSB & Indigenous Do something yourself 

Marosakoa 62 % 3 % 35 % 0,5 % 

Mahatazana 90 % 2 % 9 % - 

Ambatomalama 77 % 1 % 22 % - 

Table D.26: Health care  

In Mahatazana the rate of households attending medical institutions in case of illness is highest, 90 % consults the CSB. In 

Marosakoa, joint care is most common with 35 % of the households attending both CSB and a traditional healer. In 

Ambatomalama 22 % combines both types of health care, whilst this number in Mahatazana is only 9% as more people only 

rely on medical institutions.  

In all three fokontanies, only few people rely only on indigenous health care. As argued before, it is mainly seen as 

complementary to the health care that is received from medical institutions.  



 

 

 

Health Care is perceived to be adequate by the large majority of the respondents, ranging from 93 

fokontanies, is of the opinion that the received health care is adequate. The satisfaction rate is highest in Mahatazana and 

lowest in Marosakoa. However, no major differences between fokontanies are found. The perception of adequacy of health 

shows the same distribution in all fokontanies. In figure 

         Figure D.48: Adequacy health care

While health care is perceived as adequate by the large majority of the respondents, affordability seems to be more of an 

issue. Although the health care offered by the CSB’s is for free, medicines have to be paid for 

of the households states that health care is affordable, while it is not or not always affordable for 

D.50.  In Marosakoa, one third of the people report that health care is always affordable. In A

Mahatazana this number is considerably lower with 11 % and 8 % respectively. 

Fokontany  

Marosakoa 

Mahatazana 

Ambatomalama 

Table D.27: Affordability health care 

Statistical analysis demonstrates statistical significance of differences in affordability of health care (

p > .000). Health care is least affordable in Mahatazana, while the households in Marosakoa and Ambatomalama is higher. 

Since the nearest CSB  is situated in the center of Ankazomborona, transportation costs add up to the cost of h

D.10 EDUCATION 

In all fokontanies both public and private primary schools are present. The schools are normally situated in the main sector 

(and village) of the fokontany. Public schools are normally for free; however, due to a lack of teachers

to hire teachers themselves and jointly pay the salary for the additional teachers that are needed. These additional teachers

are normally local villagers who are able to read and write, passing on their knowledge to the schoolchildren

As these teachers often did not have much education themselves besides primary school, in general the level of education 

is very low. The quality of private education is better; consequently tuitions have to be paid for and this is not affordable

everyone. The main part of the children attends

urban areas like Mahajanga to better obtain education. Besides primary education, also the first two classes of secondary 

school are present in the fokontany of Marosakoa. There are plans to extend the school to a full secondary school.  

In general, about one third of the households do not have children in a school going age. The percentage of households 

without kids in the school going age is 38 % in Marosakoa, 36 % in Mahatazana and 30 % in Ambatomalama. These 

households have been excluded from the sample. For the statistics households with children in a school going age between 

6 and 15 are selected for further research. Characteristics a

summarized in table D.28.  

A large share of the respondents reports to have children in the school going age that are currently not attending school, 38

and 37 % respectively. This rate is lower in Am

attending school. In Ambatomalama and Mahatazana 16

age, none of the children is attending school. This percentage is 

households sends their kids to school and do not report any problems. 
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Health Care is perceived to be adequate by the large majority of the respondents, ranging from 93 

fokontanies, is of the opinion that the received health care is adequate. The satisfaction rate is highest in Mahatazana and 

lowest in Marosakoa. However, no major differences between fokontanies are found. The perception of adequacy of health 

ws the same distribution in all fokontanies. In figure D.49, the adequacy of health care is summarized. 

ealth care         Figure D.49: Affordability health care

While health care is perceived as adequate by the large majority of the respondents, affordability seems to be more of an 

issue. Although the health care offered by the CSB’s is for free, medicines have to be paid for by the clients. In general, 20 % 

of the households states that health care is affordable, while it is not or not always affordable for the remainder, see figure 

In Marosakoa, one third of the people report that health care is always affordable. In Ambatomalama and 

Mahatazana this number is considerably lower with 11 % and 8 % respectively.  
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istical analysis demonstrates statistical significance of differences in affordability of health care (

Health care is least affordable in Mahatazana, while the households in Marosakoa and Ambatomalama is higher. 

Since the nearest CSB  is situated in the center of Ankazomborona, transportation costs add up to the cost of h

In all fokontanies both public and private primary schools are present. The schools are normally situated in the main sector 

Public schools are normally for free; however, due to a lack of teachers

to hire teachers themselves and jointly pay the salary for the additional teachers that are needed. These additional teachers

are normally local villagers who are able to read and write, passing on their knowledge to the schoolchildren

As these teachers often did not have much education themselves besides primary school, in general the level of education 

is very low. The quality of private education is better; consequently tuitions have to be paid for and this is not affordable

eryone. The main part of the children attends public primary education. In some cases, children are send to family in 

urban areas like Mahajanga to better obtain education. Besides primary education, also the first two classes of secondary 

nt in the fokontany of Marosakoa. There are plans to extend the school to a full secondary school.  

In general, about one third of the households do not have children in a school going age. The percentage of households 

is 38 % in Marosakoa, 36 % in Mahatazana and 30 % in Ambatomalama. These 

households have been excluded from the sample. For the statistics households with children in a school going age between 

6 and 15 are selected for further research. Characteristics about school attendance in general and per fokontany are 

A large share of the respondents reports to have children in the school going age that are currently not attending school, 38

and 37 % respectively. This rate is lower in Ambatomalama, 21 % of the households report that one or more children is not 

attending school. In Ambatomalama and Mahatazana 16-18% of the households who do have children in the school going 

age, none of the children is attending school. This percentage is higher in Marosakoa; 29 %. The remainder of the 

households sends their kids to school and do not report any problems.  
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Health Care is perceived to be adequate by the large majority of the respondents, ranging from 93 – 98 % among the 

fokontanies, is of the opinion that the received health care is adequate. The satisfaction rate is highest in Mahatazana and 

lowest in Marosakoa. However, no major differences between fokontanies are found. The perception of adequacy of health 

, the adequacy of health care is summarized.  

 

ealth care 

While health care is perceived as adequate by the large majority of the respondents, affordability seems to be more of an 

by the clients. In general, 20 % 

the remainder, see figure 
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istical analysis demonstrates statistical significance of differences in affordability of health care (χ
2
 (4, n =464) = 69.099 

Health care is least affordable in Mahatazana, while the households in Marosakoa and Ambatomalama is higher.  

Since the nearest CSB  is situated in the center of Ankazomborona, transportation costs add up to the cost of health care. 

In all fokontanies both public and private primary schools are present. The schools are normally situated in the main sector 

Public schools are normally for free; however, due to a lack of teachers, parents often have 

to hire teachers themselves and jointly pay the salary for the additional teachers that are needed. These additional teachers 

are normally local villagers who are able to read and write, passing on their knowledge to the schoolchildren.  

As these teachers often did not have much education themselves besides primary school, in general the level of education 

is very low. The quality of private education is better; consequently tuitions have to be paid for and this is not affordable for 

some cases, children are send to family in 

urban areas like Mahajanga to better obtain education. Besides primary education, also the first two classes of secondary 

nt in the fokontany of Marosakoa. There are plans to extend the school to a full secondary school.   

In general, about one third of the households do not have children in a school going age. The percentage of households 

is 38 % in Marosakoa, 36 % in Mahatazana and 30 % in Ambatomalama. These 

households have been excluded from the sample. For the statistics households with children in a school going age between 

bout school attendance in general and per fokontany are 

A large share of the respondents reports to have children in the school going age that are currently not attending school, 38 

batomalama, 21 % of the households report that one or more children is not 
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The remainder of the 
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Fokontany No children to school

Marosakoa 29 % 

Mahatazana 18% 

Ambatomalama 16% 

Total  22% 

Table D.28: Characteristics school attendance 

In total 49 households in Marosakoa, 32 in Mahatazana and 20 

one or more doesn’t attend school. The main reasons for not attending school are presented in 

main problems are the expenses for equipment or tuition, and the distance to th

households report that their children have to help with farming or in the household. In the category other, several reasons 

can be found like the family situation, the child can’t go to school alone, due to the rainy sea

people indicate that their child doesn’t have a certificate of birth, and therefore can’t attend school.

D.11 ENERGY  

D.11.1 ELECTRICITY 

Electricity is rarely available in rural areas. 

applications are discussed.  

D.11.1.1 GRID CONNECTION 

Grid connections are uncommon in rural areas. On a national level A

Marosakoa, a small independent grid is established by CASIELEC. A diesel generator provides electricity for 13 households in 

the fokontany. The grid is accessible for the households that live in the 

Antananarivo.  

In theory everyone can apply for a connection; however CASIELEC often, 

as CASIELEC doesn’t always want to extend the grid, and additional costs 

13 households, or 6.4 % of the households of Marosakoa

the grid often refer to it as ‘JIRAMA’, the national electricity provider in urban area

organizations that are involved in rural electrification. A larger network, also operated by CASIELEC, can be found in the 

center of the commune of Ankazomborona. However, Mahatazana is too remote to get a grid conn

fokontanies of Ambatomalama and Mahatazana no grid is present.

Although a grid connection is often not possible a result of geographical locations, many people indicate that they would 

like to have a connection. Numbers are provided in table
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 38% 1,4 
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: Characteristics school attendance  

In total 49 households in Marosakoa, 32 in Mahatazana and 20 in Ambatomalama have kids in the school going age, but 

one or more doesn’t attend school. The main reasons for not attending school are presented in figure D.50

main problems are the expenses for equipment or tuition, and the distance to the school. In Mahatazana quite a few 

households report that their children have to help with farming or in the household. In the category other, several reasons 

can be found like the family situation, the child can’t go to school alone, due to the rainy season roads are impassible. Few 

people indicate that their child doesn’t have a certificate of birth, and therefore can’t attend school.

Figure D.50: Main problems not attending school 

Electricity is rarely available in rural areas. In this section grid connection, alternative sources for electricity and the 

Grid connections are uncommon in rural areas. On a national level ADER provides funds for rural electrification. In 

Marosakoa, a small independent grid is established by CASIELEC. A diesel generator provides electricity for 13 households in 

the fokontany. The grid is accessible for the households that live in the center of the fokontany, along the national road to 

In theory everyone can apply for a connection; however CASIELEC often, the process of getting a connection can be difficult 

as CASIELEC doesn’t always want to extend the grid, and additional costs for doing so is at one own expenses.

4 % of the households of Marosakoa, are connected to the grid. The households that are connected to 

the grid often refer to it as ‘JIRAMA’, the national electricity provider in urban areas. This indicates a low knowledge of the 

organizations that are involved in rural electrification. A larger network, also operated by CASIELEC, can be found in the 

of the commune of Ankazomborona. However, Mahatazana is too remote to get a grid conn

fokontanies of Ambatomalama and Mahatazana no grid is present. 

Although a grid connection is often not possible a result of geographical locations, many people indicate that they would 

like to have a connection. Numbers are provided in table D.29 below.  
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Maximum # children to 
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Table D.29: Interested in grid connection 

Motivations for a grid connection are provided in figures 

the household and the village. More than two third reports that a grid connection

would be possible to light the village. Development of household and village is mentioned by about 14% of the households. 

About 12 % would like to use the connection to power electrical devices like radio and TV and to recharge mobile phones. 

About 4% argues that a grid connection would save money. Often the households refer to the high prices of batteries and 

petrol, and they believe that electrical lighting would save money.  

The main reason why people indicate not to be interested in a grid connection is the costs of the connection. About 55 %, 

27 households, report that a connection is too expensive. Some people state that it is not possible to get connec

geographical remoteness. Other reasons that are given are afraid of thunder, too old, or no access to electronically devices.

Figure 

D.11.1.2 ALTERNATIVE ELECTRICITY

An alternative for electricity supplied by the grid is a car battery or a generator. These devices are quite expensive and on

affordable for the wealthier households. A car battery is sometimes used in rural areas to power electronica

Recharging occurs in urban areas. In the sample, 8 households have a car battery of which 6 are located in Ambatomalama, 

and one in Marosakoa and Mahatazana each. The household in Marosakoa uses the battery is exclusively used for the car. 

In Mahatazana the car battery is used to power a radio. In Ambatomalama 4 households use the car battery use to power a 

radio, 2 households use it to power a radio and TV.  
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Light
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84 % 
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provided in figures D.51 and D.52. The main reason for a grid connection is light for 

the household and the village. More than two third reports that a grid connection would provide for brighter lig

would be possible to light the village. Development of household and village is mentioned by about 14% of the households. 

About 12 % would like to use the connection to power electrical devices like radio and TV and to recharge mobile phones. 

ut 4% argues that a grid connection would save money. Often the households refer to the high prices of batteries and 

petrol, and they believe that electrical lighting would save money.   

Figure D.51: Motivation grid connection 

The main reason why people indicate not to be interested in a grid connection is the costs of the connection. About 55 %, 

27 households, report that a connection is too expensive. Some people state that it is not possible to get connec

geographical remoteness. Other reasons that are given are afraid of thunder, too old, or no access to electronically devices.

Figure D.52: Motivation no interest in grid connection 

RNATIVE ELECTRICITY 

An alternative for electricity supplied by the grid is a car battery or a generator. These devices are quite expensive and on

affordable for the wealthier households. A car battery is sometimes used in rural areas to power electronica

Recharging occurs in urban areas. In the sample, 8 households have a car battery of which 6 are located in Ambatomalama, 

and one in Marosakoa and Mahatazana each. The household in Marosakoa uses the battery is exclusively used for the car. 

ahatazana the car battery is used to power a radio. In Ambatomalama 4 households use the car battery use to power a 

radio, 2 households use it to power a radio and TV.   
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Yes                                                          No 

16 % 

3 % 

15 % 

. The main reason for a grid connection is light for 

would provide for brighter light and it 

would be possible to light the village. Development of household and village is mentioned by about 14% of the households. 

About 12 % would like to use the connection to power electrical devices like radio and TV and to recharge mobile phones. 

ut 4% argues that a grid connection would save money. Often the households refer to the high prices of batteries and 

 

The main reason why people indicate not to be interested in a grid connection is the costs of the connection. About 55 %, 

27 households, report that a connection is too expensive. Some people state that it is not possible to get connected due to 

geographical remoteness. Other reasons that are given are afraid of thunder, too old, or no access to electronically devices.  

 

An alternative for electricity supplied by the grid is a car battery or a generator. These devices are quite expensive and only 

affordable for the wealthier households. A car battery is sometimes used in rural areas to power electronically devices 

Recharging occurs in urban areas. In the sample, 8 households have a car battery of which 6 are located in Ambatomalama, 

and one in Marosakoa and Mahatazana each. The household in Marosakoa uses the battery is exclusively used for the car. 

ahatazana the car battery is used to power a radio. In Ambatomalama 4 households use the car battery use to power a 



 

 

 

Besides a car battery, several households have a diesel generator in order to power el

house. In the sample, four households have a generator; two households in Marosakoa and two households in 

Ambatomalama.  

Fokontany 

Marosakoa 

Mahatazana  

Ambatomalama 

Total  

Table D.30: Car battery and generator  

Another source of energy is batteries. Batteries are used by three quarters of the households, of whom only 5 percent uses 

rechargeable batteries. Batteries are mainly use

sold in small shops in the fokontanies. Some shops offer recharge services, for a small fee

rechargeable batteries are normally thrown away in the n

in their empty batteries somewhere. 

D.11.1.3 APPLICATIONS OF ELECTRICITY

Electronic devices are rather uncommon in rur

respondents, more than two third, own a radio. Households that do not have a radio often have the possibility to listen to 

the radio at their family’s or friends’.  

On average, households listen 8.8 hours per day to the radio, with a minimum of half an hour and a maximum of 20 hours. 

The slight differences in ownership of a radio are not found to be 

Fokontany  

Marosakoa 

Mahatazana 

Ambatomalama 

Table D.31: Radio ownership and use  

Besides the radio, another rather common device is the mobile phone. Although coverage is often very low or 

in rural areas, some households do have a mobile phone. Like for batteries, several shops with a grid connection offer 

recharge services. For an amount of 100 

Besides a car battery, several households have a diesel generator in order to power electronically devices or to light their 

house. In the sample, four households have a generator; two households in Marosakoa and two households in 

Car Battery 

1 

1 

6 

8 

batteries. Batteries are used by three quarters of the households, of whom only 5 percent uses 

rechargeable batteries. Batteries are mainly used to power a radio and some households use them for a torch. Batteries are 

sold in small shops in the fokontanies. Some shops offer recharge services, for a small fee, batteries can be recharged. Non 

rechargeable batteries are normally thrown away in the natural surroundings. Only two households report that they hand 

 

Figure D.53: Battery use 

OF ELECTRICITY 

Electronic devices are rather uncommon in rural areas. The main electronic device used is a radio. The large majority of the 

respondents, more than two third, own a radio. Households that do not have a radio often have the possibility to listen to 

 

Figure D.54: Ownership radio  

8 hours per day to the radio, with a minimum of half an hour and a maximum of 20 hours. 

The slight differences in ownership of a radio are not found to be statistically significant (χ
2
 (2, n = 469) = 1.850, p < .397).

Radio Mean # hours per day

69 % 

71 % 

75% 

the radio, another rather common device is the mobile phone. Although coverage is often very low or 

in rural areas, some households do have a mobile phone. Like for batteries, several shops with a grid connection offer 

n amount of 100 – 200 MGA a phone can be recharged. Households with access to electricity can 

26%
5%

69%

No batteries Rechargeble Normal batteries

Battery use 

29%

71%

No Yes

Ownership radio
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ectronically devices or to light their 

house. In the sample, four households have a generator; two households in Marosakoa and two households in 

Generator 

2 

- 

2 

4 

batteries. Batteries are used by three quarters of the households, of whom only 5 percent uses 

d to power a radio and some households use them for a torch. Batteries are 

batteries can be recharged. Non 

atural surroundings. Only two households report that they hand 

al areas. The main electronic device used is a radio. The large majority of the 

respondents, more than two third, own a radio. Households that do not have a radio often have the possibility to listen to 

8 hours per day to the radio, with a minimum of half an hour and a maximum of 20 hours. 

(2, n = 469) = 1.850, p < .397). 

Mean # hours per day 

8.7 

8.6 

9.0 

the radio, another rather common device is the mobile phone. Although coverage is often very low or non-present 

in rural areas, some households do have a mobile phone. Like for batteries, several shops with a grid connection offer 

a phone can be recharged. Households with access to electricity can 



 

 

 

charge their mobile phone at home. In Marosakoa mobile phones can be recharged within the fokontany. Inhabitants of 

Mahatazana and Ambatomalama don’t have access 

in the ‘city’, the center of the commune. 

(2, n = 466) = 46.422, p > .000). Differences significa

267) = 46.750, p > .000,, Marosakoa and Ambatomalama 

(2, n = 332) = 22.236, p > .000).  In Ambatomalama on average more ho

respectively Marosakoa and Mahatazana. 

In figure D.55, ownership of a mobile phone is summarized. In total about two third of t

In Ambatomalama the property of a mobile phone is more frequent, more than half of the respondents own a mobile 

phone. In Mahatazana least households own a mobile phone, only 14 percent of the respondents report to have a m

phone. In Mahatazana the coverage is very low, and people will have to go to the quite distant 

order to recharge the battery.  

Besides radios and mobile phones few other electronic devices are present in the fokontanies, th

table D.32. Also the number of cars and motors has been included in this table, in spite of their fuel consumption. Given the 

low frequencies, absolute numbers are presented rather than percentages. 

Fokontany  Television

Marosakoa 

Mahatazana 

Ambatomalama 

Total 

Table D.32: Energy applications  

From the table can be derived that in Marosakoa most devices can be found. In Mahatazana no other

besides radios and mobile phones. During the field work it was observed that one shop in Marosakoa sold cold drinks, what 

indicates the presence of fridge. Although many people do not have access to a television, they can attend movie 

that are organized by households that do own a television. 

D.11.2 COOKING 

In the survey, information about cooking characteristics is collected; cooking location, type of stove that is used, and the 

type of fuel that is used.  

In general most households cook inside the house or in a separate cottage, 37 % and 44 % respectively.  About 17% of the 

households cook outside of the house, and only a minor part cooks under a roof, 1 %. General statistics about cooking 

location are visualized in figure D.56.  

35%

65%

Total

charge their mobile phone at home. In Marosakoa mobile phones can be recharged within the fokontany. Inhabitants of 

Mahatazana and Ambatomalama don’t have access to grid electricity; rather they will have to recharge their mobile phone 

of the commune. When comparing the fokontanies, statistical significant differences are revealed (

. Differences significant amongst all fokontanies (Mahatazana and Ambatomalama 

, Marosakoa and Ambatomalama (χ
2
 (2, n = 333) = 8.131, p > .004), Marosakoa and Mahatazana 

000).  In Ambatomalama on average more households own a mobile phone, followed by 

respectively Marosakoa and Mahatazana.  

Figure D.55: Ownership mobile phone  

of a mobile phone is summarized. In total about two third of the respondents has mobile phone. 

In Ambatomalama the property of a mobile phone is more frequent, more than half of the respondents own a mobile 

phone. In Mahatazana least households own a mobile phone, only 14 percent of the respondents report to have a m

phone. In Mahatazana the coverage is very low, and people will have to go to the quite distant center

Besides radios and mobile phones few other electronic devices are present in the fokontanies, these are summarized in 

. Also the number of cars and motors has been included in this table, in spite of their fuel consumption. Given the 

low frequencies, absolute numbers are presented rather than percentages.  

Television Fan Car 

5 1 2 

- - - 

3 1 - 

8 2 2 

From the table can be derived that in Marosakoa most devices can be found. In Mahatazana no other

besides radios and mobile phones. During the field work it was observed that one shop in Marosakoa sold cold drinks, what 

Although many people do not have access to a television, they can attend movie 

that are organized by households that do own a television.  

In the survey, information about cooking characteristics is collected; cooking location, type of stove that is used, and the 

holds cook inside the house or in a separate cottage, 37 % and 44 % respectively.  About 17% of the 

outside of the house, and only a minor part cooks under a roof, 1 %. General statistics about cooking 

37%
14%

53%
65% 63%

86%

47%

Marosakoa Mahatazana Ambatomalama

Mobile phone

Yes No 

58 | P a g e  

charge their mobile phone at home. In Marosakoa mobile phones can be recharged within the fokontany. Inhabitants of 

rather they will have to recharge their mobile phone 

When comparing the fokontanies, statistical significant differences are revealed (χ
2
 

nt amongst all fokontanies (Mahatazana and Ambatomalama (χ
2
 (2, n = 

, Marosakoa and Mahatazana (χ
2
 

useholds own a mobile phone, followed by 

 

he respondents has mobile phone. 

In Ambatomalama the property of a mobile phone is more frequent, more than half of the respondents own a mobile 

phone. In Mahatazana least households own a mobile phone, only 14 percent of the respondents report to have a mobile 

center of Ankazomborona in 

ese are summarized in 

. Also the number of cars and motors has been included in this table, in spite of their fuel consumption. Given the 

Motor 

1 

- 

- 

1 

From the table can be derived that in Marosakoa most devices can be found. In Mahatazana no other devices are present 

besides radios and mobile phones. During the field work it was observed that one shop in Marosakoa sold cold drinks, what 

Although many people do not have access to a television, they can attend movie nights 

In the survey, information about cooking characteristics is collected; cooking location, type of stove that is used, and the 

holds cook inside the house or in a separate cottage, 37 % and 44 % respectively.  About 17% of the 

outside of the house, and only a minor part cooks under a roof, 1 %. General statistics about cooking 



 

 

 

When comparing the three fokontanies, some differences are observed. 

than in Ambatomalama and Marosakoa. Only 2 percent of the h

percentage is 20-25%. Rather, cooking in Mahatazana occurs in a separate cottage by more than half of the households. 

The number of households that cooks inside the house shows fewer differences. I

their meals inside the house. In Mahatazana and Ambatomalama respectively 46 % and 36 % cook inside the house. Figures 

are summarized in figure D.57.  

The large majority of the households, about 80 %, use a traditional three stone fire or a wood stove for cooking. Cooking 

solely on charcoal is less common, a charcoal stove is used by 9 % of the household. However, about 12 % 

households make use of both a wood and a charcoal stove. General figures about cook stove usage are summarized in 

figure D.58.  

The type of cooking stove used in Maros

households uses a three stone fire or a cook stove that runs on wood, in Ambatomalama this is 72 %. In Mahatazana 95 % 

of the households uses a three stone fire or a cook stov

Charcoal cook stoves are less common in Mahatazana, about 4 % has both a 

a charcoal stove. Charcoal cook stoves are more common in Marosakoa and Ambatomalama, where respectively about 15 

Under Roof 

3% 1%

Under Roof 

Charcoal stove

 

Figure D.56: Cooking location 

When comparing the three fokontanies, some differences are observed. In Mahatazana cooking outside is less common 

than in Ambatomalama and Marosakoa. Only 2 percent of the households cook outside. In the other two fokontanies this 

25%. Rather, cooking in Mahatazana occurs in a separate cottage by more than half of the households. 

The number of households that cooks inside the house shows fewer differences. In Marosakoa 33 % of the households cook 

their meals inside the house. In Mahatazana and Ambatomalama respectively 46 % and 36 % cook inside the house. Figures 

Figure D.57: Cooking location per fokontany 

The large majority of the households, about 80 %, use a traditional three stone fire or a wood stove for cooking. Cooking 

solely on charcoal is less common, a charcoal stove is used by 9 % of the household. However, about 12 % 

households make use of both a wood and a charcoal stove. General figures about cook stove usage are summarized in 

 

Figure D.58: Type of cook stove 

stove used in Marosakoa and Ambatomalama is quite similar. In Marosakoa about three quarters of the 

households uses a three stone fire or a cook stove that runs on wood, in Ambatomalama this is 72 %. In Mahatazana 95 % 

of the households uses a three stone fire or a cook stove that runs on wood.  

Charcoal cook stoves are less common in Mahatazana, about 4 % has both a wood and charcoal stove, only 1.

a charcoal stove. Charcoal cook stoves are more common in Marosakoa and Ambatomalama, where respectively about 15 

1%

37%

18%

44%

Under Roof Inside the 

house

Outside the 

house

Seperate 

cottage

Cooking Location

33%
26%

39%

50%

2%

51%

36%

21%

43%

Under Roof Inside the house Outside the house Seperate cottage

Cooking Location per fokontany

Marosakoa Mahatazana Ambatomalama

9% 12%

79%

Charcoal stove Combination Wood stove

Type of cook stove
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In Mahatazana cooking outside is less common 

outside. In the other two fokontanies this 

25%. Rather, cooking in Mahatazana occurs in a separate cottage by more than half of the households.  

n Marosakoa 33 % of the households cook 

their meals inside the house. In Mahatazana and Ambatomalama respectively 46 % and 36 % cook inside the house. Figures 

 

The large majority of the households, about 80 %, use a traditional three stone fire or a wood stove for cooking. Cooking 

solely on charcoal is less common, a charcoal stove is used by 9 % of the household. However, about 12 % of the 

households make use of both a wood and a charcoal stove. General figures about cook stove usage are summarized in 

is quite similar. In Marosakoa about three quarters of the 

households uses a three stone fire or a cook stove that runs on wood, in Ambatomalama this is 72 %. In Mahatazana 95 % 

wood and charcoal stove, only 1.5 % owns only 

a charcoal stove. Charcoal cook stoves are more common in Marosakoa and Ambatomalama, where respectively about 15 



 

 

 

% and 6% owns only a charcoal cook stove. More households jointly possess two types of cook stoves for wood and 

charcoal; 11 % in Marosakoa and 22 % in Ambatomalama. 

About 62 % of the respondents indicate to be interested in another stove, while 38 % is satisfied with the current stove. In 

25 cases the question was not answered by the respondent. Levels of interest in another cook stove are more or less 

comparable among the three fokontanies. In Ambatomalama the interest in another cook stove is slightly lower, 54 % 

compared to 65 % in Marosakoa and 63 % in Mahatazana.  

The type of cook stove is directly linked to the type of cooking fuel that is used. In corresp

stove that is used, the households in Mahatazana rely heavily on firewood, and charcoal is only used by a minority. Charcoal 

use is more common in Marosakoa and Ambatomalama with 26 % and 28 % respectively. Just a few househol

Marosakoa and Ambatomalama purchase firewood; the purchase of firewood is not reported in Mahatazana.

The differences in the type of cooking fuel used between the fokontani

471) = 23.363, p > .000 and charcoal: χ
2
 

charcoal use is considerably less in Mahatazana compared to Marosakoa (

Ambatomalama (χ
2
 (2, n = 269) = 26.876, p >

Also the difference in firewood use between Marosakoa and Mahatazana is statistically significant (

p > .000). The two most important types of cook

D.11.2.1 FIREWOOD 

The main fuel for cooking is wood. Wood is used for cooking by 91 % of the households, whether or not in combination with 

charcoal. The main part, 98 % uses logged wood a minor part o

The wood is logged in the village, by 81 % of the households that use wood as a cooking fuel. Wood is also logged in nearby 

villages by 16 % of the households. About 2 % logs the wood in the forest. Only 1

somewhere else, like for example along the way. The large majority of the households 

74%

95%

72%

Wood stove

82%
98% 93%

Firewood (logged)

and 6% owns only a charcoal cook stove. More households jointly possess two types of cook stoves for wood and 

charcoal; 11 % in Marosakoa and 22 % in Ambatomalama.  

Figure D.59: Type of cook stove per fokontany 

About 62 % of the respondents indicate to be interested in another stove, while 38 % is satisfied with the current stove. In 

25 cases the question was not answered by the respondent. Levels of interest in another cook stove are more or less 

e among the three fokontanies. In Ambatomalama the interest in another cook stove is slightly lower, 54 % 

compared to 65 % in Marosakoa and 63 % in Mahatazana.   

The type of cook stove is directly linked to the type of cooking fuel that is used. In correspondence with the type of cook 

stove that is used, the households in Mahatazana rely heavily on firewood, and charcoal is only used by a minority. Charcoal 

use is more common in Marosakoa and Ambatomalama with 26 % and 28 % respectively. Just a few househol

Marosakoa and Ambatomalama purchase firewood; the purchase of firewood is not reported in Mahatazana.

Figure D.60: Cooking fuel  

The differences in the type of cooking fuel used between the fokontanies are statistically significant (firewood: 

 (2, n = 471) = 29.238, p > .000). From further analysis it can be concluded that 

charcoal use is considerably less in Mahatazana compared to Marosakoa (χ
2
 (1, n = 337) = 25.761, p >

26.876, p > .000).  

Also the difference in firewood use between Marosakoa and Mahatazana is statistically significant (

The two most important types of cooking fuel are elaborated further in the next sections. 

The main fuel for cooking is wood. Wood is used for cooking by 91 % of the households, whether or not in combination with 

charcoal. The main part, 98 % uses logged wood a minor part of 7 households or about 2 %, purchases wood fuel. 

The wood is logged in the village, by 81 % of the households that use wood as a cooking fuel. Wood is also logged in nearby 

villages by 16 % of the households. About 2 % logs the wood in the forest. Only 1 % of the respondents obtain the wood 

somewhere else, like for example along the way. The large majority of the households do not pay for the wood fuel. 97 % of 

15% 11%
2% 4%

72%

6%

22%

Charcoal stove Combination

Type of cookstove 

Marosakoa Mahatazana Ambatomalama

3%

26%
4%

93%

1%

28%

Firewood (logged) Firewood (purchased) Charcoal

Cooking Fuel

Marosakoa Mahatazana Ambatomalama
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and 6% owns only a charcoal cook stove. More households jointly possess two types of cook stoves for wood and 

 

About 62 % of the respondents indicate to be interested in another stove, while 38 % is satisfied with the current stove. In 

25 cases the question was not answered by the respondent. Levels of interest in another cook stove are more or less 

e among the three fokontanies. In Ambatomalama the interest in another cook stove is slightly lower, 54 % 

ondence with the type of cook 

stove that is used, the households in Mahatazana rely heavily on firewood, and charcoal is only used by a minority. Charcoal 

use is more common in Marosakoa and Ambatomalama with 26 % and 28 % respectively. Just a few households in 

Marosakoa and Ambatomalama purchase firewood; the purchase of firewood is not reported in Mahatazana.  

 

es are statistically significant (firewood: χ
2
 (4, n = 

000). From further analysis it can be concluded that 

25.761, p > .000) and 

Also the difference in firewood use between Marosakoa and Mahatazana is statistically significant (χ
2
 (2, n = 337) = 19.417, 

ing fuel are elaborated further in the next sections.  

The main fuel for cooking is wood. Wood is used for cooking by 91 % of the households, whether or not in combination with 

f 7 households or about 2 %, purchases wood fuel.  

The wood is logged in the village, by 81 % of the households that use wood as a cooking fuel. Wood is also logged in nearby 

% of the respondents obtain the wood 

not pay for the wood fuel. 97 % of 

22%

28%



 

 

 

the households do not pay for the wood as they log it themselves. Firewood normally is logged w

households in Mahatazana more often go to nearby villages for their firewood supply. In Ambatomalama all households can 

find their firewood either in their village or in surrounding villages. 

Fokontany Village

Marosakoa 81 % 

Mahatazana 73 % 

Ambatomalama 90 % 

Total  81 % 

Table D.33: Where to get firewood 

The majority of the households indicate to have exp

problems with wood fuel usage. The problems are summarized in table 

reported by about 60 % of the households. Some households feel that wo

indicate that they perceive both danger and the smoke/smell as a problem.

About 6% of the households report to have other problems with firewood use, however these problems are not made 

explicit.   

When comparing the three fokontanies whether they experience problems with firewood use, some differe

observed. In Ambatomalama relatively more households don’t experience

Mahatazana most people report problems in the form of smoke and smell. 

The availability of wood does not seem to be a problem for the large majority part of the respondents interviewed. 90 % 

does not have a problem with the availability of firewood. Problems that are mentioned by the households 

to the firewood by 6 %, the costs of wood by 2 % and the sufficiency by 2 %. Based on this data, there don’t seem to be 

major problems with the availability of firewood in the fokontanies. 

the three fokontanies. The large majority does not have a problem with the availability of firewood. In Ambatomalama the 

expenses seem to be more important than in the ot

as a problem.  

25%

No problems

Too much smoke /smell

Other

Too far away

the households do not pay for the wood as they log it themselves. Firewood normally is logged within the village. However, 

households in Mahatazana more often go to nearby villages for their firewood supply. In Ambatomalama all households can 

find their firewood either in their village or in surrounding villages.  

Village Nearby villages Forest 

 14 % 3 % 

 26 % 1 % 

 10 % - 

 16 % 2 % 

The majority of the households indicate to have experience problems with wood fuel. About a quarter reports to have no 

problems with wood fuel usage. The problems are summarized in table D.62. A main problem is too much smoke and smell, 

reported by about 60 % of the households. Some households feel that wood fuel for cooking is dangerous, and some 

indicate that they perceive both danger and the smoke/smell as a problem. 

About 6% of the households report to have other problems with firewood use, however these problems are not made 

Figure D.61: Problems firewood during use 

ies whether they experience problems with firewood use, some differe

observed. In Ambatomalama relatively more households don’t experience problems with firewood use, whilst in 

Mahatazana most people report problems in the form of smoke and smell.  

The availability of wood does not seem to be a problem for the large majority part of the respondents interviewed. 90 % 

ith the availability of firewood. Problems that are mentioned by the households 

to the firewood by 6 %, the costs of wood by 2 % and the sufficiency by 2 %. Based on this data, there don’t seem to be 

firewood in the fokontanies. Problems with availability are more or less the same in 

The large majority does not have a problem with the availability of firewood. In Ambatomalama the 

expenses seem to be more important than in the other fokontanies where relatively households indicate that the distances 

 

Figure D.62: Firewood problems availability 

25%

3%

60%

6% 6%

Problems firewood during use

No problems Dangerous

Too much smoke /smell Dangerous & smoke / smell

Other

6% 2% 2%
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Firewood problems availbility
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ithin the village. However, 

households in Mahatazana more often go to nearby villages for their firewood supply. In Ambatomalama all households can 

Other 

1 % 

- 

- 

1 % 

erience problems with wood fuel. About a quarter reports to have no 

. A main problem is too much smoke and smell, 

od fuel for cooking is dangerous, and some 

About 6% of the households report to have other problems with firewood use, however these problems are not made 

 

ies whether they experience problems with firewood use, some differences are 

problems with firewood use, whilst in 

The availability of wood does not seem to be a problem for the large majority part of the respondents interviewed. 90 % 

ith the availability of firewood. Problems that are mentioned by the households are the distance 

to the firewood by 6 %, the costs of wood by 2 % and the sufficiency by 2 %. Based on this data, there don’t seem to be 

Problems with availability are more or less the same in 

The large majority does not have a problem with the availability of firewood. In Ambatomalama the 

her fokontanies where relatively households indicate that the distances 



 

 

 

D.11.2.2 CHARCOAL 

In total 95 households (20 %) use charcoal as a cooking f

combination with firewood, while 42 households (44 %) only use charcoal for cooking.  

In Marosakoa and Ambatomalama charcoal is used by a quarter of the households. In Mahatazana 5 household

uses charcoal as a fuel for cooking. For further research, the charcoal users have been selected from the sample. The small 

unequal sized groups are less suitable for statistical comparison. 

Charcoal is normally bought in the village, 71

villages; the same portion gets their charcoal and along the way. Some people go to the city and in a few cases the forest is

given as a location; however this doesn’t make sense since no 

probably refers to the wood that is used in order to produce charcoal.  

More than a quarter of the households indic

respectively 2 and 3 households don’t spend money on charcoal, in Ambatomalama this number is considerably higher; 21 

households or 57% of the charcoal consumers get their charcoal for

production. Besides selling, they will use it for their own consumption and supporting family and friends.

Problems during charcoal are summarized in figure 

does not report any problems with charcoal usage. The main problem is the smoke and smell that is released during use by 

31 % of the households. Charcoal use is perceived as dangerous by 5 % of the households. 6 % of the households report 

other problems; unfortunately they are not made explicit.

71%

In the village

28%

Nothing / free

1500 

charcoal as a cooking fuel. More than half of the charcoal users (56 %

combination with firewood, while 42 households (44 %) only use charcoal for cooking.   

In Marosakoa and Ambatomalama charcoal is used by a quarter of the households. In Mahatazana 5 household

uses charcoal as a fuel for cooking. For further research, the charcoal users have been selected from the sample. The small 

unequal sized groups are less suitable for statistical comparison.  

Charcoal is normally bought in the village, 71.3 %. About 9% of the households that use charcoal can access it in nearby 

villages; the same portion gets their charcoal and along the way. Some people go to the city and in a few cases the forest is

given as a location; however this doesn’t make sense since no ready-to-use charcoal can be found in the forest. This 

probably refers to the wood that is used in order to produce charcoal.   

Figure D.63: Where to get charcoal 

More than a quarter of the households indicate that the charcoal they use is for free. In Marosakoa and Mahatazana 

respectively 2 and 3 households don’t spend money on charcoal, in Ambatomalama this number is considerably higher; 21 

households or 57% of the charcoal consumers get their charcoal for free. There are quite some people engaged in charcoal 

production. Besides selling, they will use it for their own consumption and supporting family and friends.

Figure D.64: Charcoal expenses per week 

lems during charcoal are summarized in figure D. 65. In contradiction to firewood, the main part of the households 

does not report any problems with charcoal usage. The main problem is the smoke and smell that is released during use by 

ds. Charcoal use is perceived as dangerous by 5 % of the households. 6 % of the households report 

other problems; unfortunately they are not made explicit. 
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56 %) use charcoal in 

In Marosakoa and Ambatomalama charcoal is used by a quarter of the households. In Mahatazana 5 households, or 4 %, 

uses charcoal as a fuel for cooking. For further research, the charcoal users have been selected from the sample. The small 

bout 9% of the households that use charcoal can access it in nearby 

villages; the same portion gets their charcoal and along the way. Some people go to the city and in a few cases the forest is 

use charcoal can be found in the forest. This 

 

ate that the charcoal they use is for free. In Marosakoa and Mahatazana 

respectively 2 and 3 households don’t spend money on charcoal, in Ambatomalama this number is considerably higher; 21 

free. There are quite some people engaged in charcoal 

production. Besides selling, they will use it for their own consumption and supporting family and friends. 

 

. In contradiction to firewood, the main part of the households 

does not report any problems with charcoal usage. The main problem is the smoke and smell that is released during use by 

ds. Charcoal use is perceived as dangerous by 5 % of the households. 6 % of the households report 



 

 

 

Also the availability of charcoal is not perceived as a problem for the main part of the cha

it can be derived that the main problem is the cost of charcoal. About 7 % of the households report that charcoal supply is 

distant, the same amount reports that there is not always enough charcoal available. 

D.11.2.3 WOOD COLLECTION 

As argued above, the large majority of the households rely on 

be collected. Also for the production of charcoal wood has to be collected. 

About 6% of the households indicate that no wood is collected by any of the household members. 

households that buy their wood fuel and to charcoal users that buy their charcoal. 

In total 94 % of the households collects firewood, corresponding to 437 households. These households are selected to gain 

insight in the task division of households concerning wood collection. The collection of firewood or wood for charcoal 

production is often done by multiple household members. Wood is collected by both firewood and charcoal users. The 

charcoal users have to collect wood in order to produce charcoal. 

In the large majority of the households, 86 %, men are, partly, responsible for collection of firewood.  This includes also 

households without men, so the actual percentage would even be higher when correcting for women

quarter of the households also boys take care of wood collection.

Women and girls collect wood to a lower extent, a quarter the households report that women are engaged in wood 

collection, while in only 7 % of the cases girls take care of wo

57%

No problems

Danger

Other

62%

No problems

Not always enough

Figure D.65: Problems during charcoal use  

e availability of charcoal is not perceived as a problem for the main part of the charcoal users, 62 %. From figure 

can be derived that the main problem is the cost of charcoal. About 7 % of the households report that charcoal supply is 

e same amount reports that there is not always enough charcoal available.  

Figure D.66: Problems availability charcoal 

As argued above, the large majority of the households rely on logged wood as a cooking fuel; consequently this wood has to 

be collected. Also for the production of charcoal wood has to be collected.  

About 6% of the households indicate that no wood is collected by any of the household members. 

eholds that buy their wood fuel and to charcoal users that buy their charcoal. There is no need for wood collection. 

In total 94 % of the households collects firewood, corresponding to 437 households. These households are selected to gain 

ask division of households concerning wood collection. The collection of firewood or wood for charcoal 

production is often done by multiple household members. Wood is collected by both firewood and charcoal users. The 

order to produce charcoal.  

In the large majority of the households, 86 %, men are, partly, responsible for collection of firewood.  This includes also 

households without men, so the actual percentage would even be higher when correcting for women

quarter of the households also boys take care of wood collection. 

Women and girls collect wood to a lower extent, a quarter the households report that women are engaged in wood 

collection, while in only 7 % of the cases girls take care of wood collection.  
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rcoal users, 62 %. From figure D.66 

can be derived that the main problem is the cost of charcoal. About 7 % of the households report that charcoal supply is 

 

consequently this wood has to 

About 6% of the households indicate that no wood is collected by any of the household members. This refers to the 

There is no need for wood collection.  

In total 94 % of the households collects firewood, corresponding to 437 households. These households are selected to gain 

ask division of households concerning wood collection. The collection of firewood or wood for charcoal 

production is often done by multiple household members. Wood is collected by both firewood and charcoal users. The 

In the large majority of the households, 86 %, men are, partly, responsible for collection of firewood.  This includes also 

households without men, so the actual percentage would even be higher when correcting for women-only households. In a 

Women and girls collect wood to a lower extent, a quarter the households report that women are engaged in wood 



 

 

 

The task division of wood collection is quite similar when comparing the three fokontanies. Men are responsible for wood 

collection 85 – 87 % of the households. 

share of women engaged in wood fuel collection ranges from 14 % in Mahatazana to 29 % in Marosakoa. Girls play a minor 

role in wood collection throughout the fokontanies. The 

Mahatazana and highest in Ambatomalama. 

The question about the time spend wood collection is not answered by 13% of the wood collecting households, resulting in 

57 missing values. The time spend on wood collection is for 70% of the households who did answer the question up to one 

hour a week. About a quarter spends up to five hours for the weekly wood collection. A minority of the households reports 

wood collection times of up to ten hours

The time spend on fuel collection shows some differences between the fokontanies. The main difference is that in 

Ambatomalama no one reports to spend up to or over ten hours a week for w

Mahatazana about 7% indicate to spend up to or over 10 hours a week collecting wood. In Ambatomalama the share of 

people spending up to one hour a week is relative high compared to the other fokontanies, 87%. This per

56 % in Marosakoa and Mahatazana respectively

Figure 

Among the fokontanies there are statistical differences (

Ambatomalama and Marosakoa ( U = 6239, z = 

p > .000). It can be concluded that households in Ambatomalama spend l

D.11.3 LIGHTING 

A second application of energy is energy for lighting. In rural areas electric lighting is very rare. In Mahatazana and 

Ambatomalama no street lighting is present. In Marosakoa, street lighting is present along

After sunset the villages become deserted, only few people can be found out on the streets. 

In figure D.69 activities after sunset are summarized. From the figure it can be derived that socializing and activities around

the house are the main pastime of the households interviewed. Going out, studying, reading and watching TV occurs by 

only few households.  Only one respondent reports to work after sunset. Given the fact that there are some shops open 

after sunset in Marosakoa, the number of people working would actually be 

playing guitar and attending movie nights arranged by villagers that are in possession of a TV. 

7%

> 10 hours

Figure D.67: Wood collection 

The task division of wood collection is quite similar when comparing the three fokontanies. Men are responsible for wood 

87 % of the households. In Ambatomalama in 34 % of the households boys take care of wood collection. The 

share of women engaged in wood fuel collection ranges from 14 % in Mahatazana to 29 % in Marosakoa. Girls play a minor 

role in wood collection throughout the fokontanies. The share of girls that collect wood ranges from 6

Mahatazana and highest in Ambatomalama.  

The question about the time spend wood collection is not answered by 13% of the wood collecting households, resulting in 

e spend on wood collection is for 70% of the households who did answer the question up to one 

hour a week. About a quarter spends up to five hours for the weekly wood collection. A minority of the households reports 

wood collection times of up to ten hours per week or more than 10 hours per week, 4 % and 2 % respectively.  

The time spend on fuel collection shows some differences between the fokontanies. The main difference is that in 

Ambatomalama no one reports to spend up to or over ten hours a week for wood collection. While in Marosakoa and 

Mahatazana about 7% indicate to spend up to or over 10 hours a week collecting wood. In Ambatomalama the share of 

people spending up to one hour a week is relative high compared to the other fokontanies, 87%. This per

56 % in Marosakoa and Mahatazana respectively. 

 

Figure D.68: Time spend on wood collection per week 

Among the fokontanies there are statistical differences (χ
2
 (2, n = 407) = 27.040, p > .000). These differences exist between 

Ambatomalama and Marosakoa ( U = 6239, z = - 3.002, p > .003) and Ambatomalama and Mahatazana (U 

t can be concluded that households in Ambatomalama spend less time on wood collection. 

A second application of energy is energy for lighting. In rural areas electric lighting is very rare. In Mahatazana and 

Ambatomalama no street lighting is present. In Marosakoa, street lighting is present along a small part of the national road. 

After sunset the villages become deserted, only few people can be found out on the streets.  

after sunset are summarized. From the figure it can be derived that socializing and activities around

the households interviewed. Going out, studying, reading and watching TV occurs by 

only few households.  Only one respondent reports to work after sunset. Given the fact that there are some shops open 

sakoa, the number of people working would actually be slightly higher. Other activities mentioned are 

playing guitar and attending movie nights arranged by villagers that are in possession of a TV.  

7%
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86%

Wood collection
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The task division of wood collection is quite similar when comparing the three fokontanies. Men are responsible for wood 

In Ambatomalama in 34 % of the households boys take care of wood collection. The 

share of women engaged in wood fuel collection ranges from 14 % in Mahatazana to 29 % in Marosakoa. Girls play a minor 

share of girls that collect wood ranges from 6-8 %, it is lowest in 

The question about the time spend wood collection is not answered by 13% of the wood collecting households, resulting in 

e spend on wood collection is for 70% of the households who did answer the question up to one 

hour a week. About a quarter spends up to five hours for the weekly wood collection. A minority of the households reports 

per week or more than 10 hours per week, 4 % and 2 % respectively.   

The time spend on fuel collection shows some differences between the fokontanies. The main difference is that in 

ood collection. While in Marosakoa and 

Mahatazana about 7% indicate to spend up to or over 10 hours a week collecting wood. In Ambatomalama the share of 

people spending up to one hour a week is relative high compared to the other fokontanies, 87%. This percentage is 68 and 

(2, n = 407) = 27.040, p > .000). These differences exist between 

3.002, p > .003) and Ambatomalama and Mahatazana (U = 4896, z = -5.306, 

ess time on wood collection.  

A second application of energy is energy for lighting. In rural areas electric lighting is very rare. In Mahatazana and 

a small part of the national road. 

after sunset are summarized. From the figure it can be derived that socializing and activities around 

the households interviewed. Going out, studying, reading and watching TV occurs by 

only few households.  Only one respondent reports to work after sunset. Given the fact that there are some shops open 

higher. Other activities mentioned are 



 

 

 

The hours of light after sunset differ between the households. Access to light is distinguished into two parts, light within 

house and light outside the house. Within the house, half of the households in the sample have up

after sunset, about 46 % has or 3-4 hours of light after sunset. Just a few households have light for 5 hours and up. In three 

cases households don’t have light inside nor outside the house after sunset

inside and outside the house are summarized. 

Figure D.70: Hours of light after sunset inside the house

Light outside the house is very uncommon, about 96% of the households indicate to have no light outside the house after 

sunset. About 2 percent has 1-2 hours of light outside after sunset, another 2 % report to have 3

one household indicates to have over 5 hours of light outside after sunset. Petrol is the most commonly used fuel that for 

lighting. Other energy sources are candles, batteries to power a torch or electricity.  

D.11.3.1 PETROL FOR LIGHTING 

The households in the sample mainly use petrol as a fuel for lighting. To a lesser extent candles, batteries and electricity are 

used. Petrol is used as fuel for lighting by 94 percent of the households.

it, problems that occur during usage etc. petrol users are selected from the sample.

from 92 % in Marosakoa to 96 % in Ambatomalama. In all target areas petrol is used by the large majority of the households 

to satisfy lighting needs.  

About half of the households buy the petrol in the fokontany, 48 %. A large share of the households, 39 % buys petrol in the 

city. The city can be defined as more urban areas like the 

their petrol in nearby villages.  

In Marosakoa and Ambatomalama several groceries can be found that sell petrol. In these areas the households get their 

petrol often in their own fokontany, 55 % and 64 % respectively. 

Since there is only one small shop in the fokontany of Mahatazana that sells petrol, many people get their petrol from the 

city (the center of Ankazomborona). In Mahatazana 21 % of the households buys petrol within the fokontany, whereas 78 % 

goes to the city where the liter price of petrol

 

95%

Socialize 

Go out

Read

1%

50% 46%

No light 1 -2 hours 3-4 hours 

Hours of light inside house

Figure D.69: Activities after sunset 

The hours of light after sunset differ between the households. Access to light is distinguished into two parts, light within 

house and light outside the house. Within the house, half of the households in the sample have up

4 hours of light after sunset. Just a few households have light for 5 hours and up. In three 

cases households don’t have light inside nor outside the house after sunset. In figures D.70 and D.7

inside and outside the house are summarized.  

after sunset inside the house Figure D.71: Hours of light after sunset outside house

Light outside the house is very uncommon, about 96% of the households indicate to have no light outside the house after 

2 hours of light outside after sunset, another 2 % report to have 3-4 hours of lig

one household indicates to have over 5 hours of light outside after sunset. Petrol is the most commonly used fuel that for 

lighting. Other energy sources are candles, batteries to power a torch or electricity.   

households in the sample mainly use petrol as a fuel for lighting. To a lesser extent candles, batteries and electricity are 

used. Petrol is used as fuel for lighting by 94 percent of the households. For further research about petrol use, where to get 

problems that occur during usage etc. petrol users are selected from the sample. Petrol use in the fokontanies range

% in Ambatomalama. In all target areas petrol is used by the large majority of the households 

the petrol in the fokontany, 48 %. A large share of the households, 39 % buys petrol in the 

city. The city can be defined as more urban areas like the center of Ankazomborona and Boanamary. Other households bu

In Marosakoa and Ambatomalama several groceries can be found that sell petrol. In these areas the households get their 

petrol often in their own fokontany, 55 % and 64 % respectively.  

in the fokontany of Mahatazana that sells petrol, many people get their petrol from the 

city (the center of Ankazomborona). In Mahatazana 21 % of the households buys petrol within the fokontany, whereas 78 % 

goes to the city where the liter price of petrol is lower.    
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46%

4%

4 hours > 5 hours

Hours of light inside house

2% 2%

1 -2 hours 3-4 hours 

Hours of light outside house

65 | P a g e  

 

The hours of light after sunset differ between the households. Access to light is distinguished into two parts, light within the 

house and light outside the house. Within the house, half of the households in the sample have up to 1-2 hours of light 

4 hours of light after sunset. Just a few households have light for 5 hours and up. In three 

D.71 the availability of light 

 

er sunset outside house 

Light outside the house is very uncommon, about 96% of the households indicate to have no light outside the house after 

4 hours of lighting. Only 

one household indicates to have over 5 hours of light outside after sunset. Petrol is the most commonly used fuel that for 

households in the sample mainly use petrol as a fuel for lighting. To a lesser extent candles, batteries and electricity are 

For further research about petrol use, where to get 

Petrol use in the fokontanies ranges 

% in Ambatomalama. In all target areas petrol is used by the large majority of the households 

the petrol in the fokontany, 48 %. A large share of the households, 39 % buys petrol in the 

of Ankazomborona and Boanamary. Other households buy 

In Marosakoa and Ambatomalama several groceries can be found that sell petrol. In these areas the households get their 

in the fokontany of Mahatazana that sells petrol, many people get their petrol from the 

city (the center of Ankazomborona). In Mahatazana 21 % of the households buys petrol within the fokontany, whereas 78 % 

96%

No light

Hours of light outside house



 

 

 

Fokontany 

Marosakoa 

Mahatazana 

Ambatomalama 

Total  

Table D.34: Where to get petrol 

Petrol can be bought in groceries or small shops in the fokontanies. Normally people buy a quantity of petrol 

100-200 MGA. They have light until the fuel is consumed / exhausted. About three quarters of the respondents spend 

between 500-1500 MGA per week on pet

week on petrol. Five households, (1 %,) 

about equally distributed amongst the fokontanies. No major diffe

75%, spends 500-1500 MGA per week on petrol. Few people do not pay for their 

receive the petrol from family or friends. Petrol expenses are summarized in figure

The perceived problems with petrol usage are summarized in figure

problems with petrol use by 44 %. Danger is perceived as a problem by 4 % of the respondents. About 21 % of the 

households indicate to have a problem with both the smell of petrol and the perceived danger. 

About one third of the petrol users does not report any problems related to petrol use. 

Figure D.72: Petrol expenses per week

A main part of the petrol users, 41 %, experiences no problems with the availability of petrol. About a quarter states to 

have a problem with the expenses of petrol, it

Also the distance to the point of sale is perceived as a problem, 23 % indicates that the point of sale is too far away. In t

9 % of the petrol users has a problem with both the distance to the selling point and the expens

it is reported that there is not always enough petrol available. 

The main disadvantage of petrol is the price margins that are applied in rural areas. Margins are quite high and as a result,

petrol is more expensive in rural areas than in urban areas. Sellers have to buy their petrol supply in urban areas; they resell 

it to third parties against a higher price in order to make a profit. Thus, rural households pay a relative high price for pe

When comparing the perception of problems with petrol availability, many households in Mahatazana report that the 

selling point is quite far away 48 %. As noted before, many households in Mahat

to buy their petrol. Mahatazana is situated 16 kilometers from the commune 
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12%

76%

Nothing / 
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Ariary
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Ariary
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No problems

Not always enough
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55 % 17 % 

21 % 1 % 

64 % 21 % 

48 % 13 % 

t in groceries or small shops in the fokontanies. Normally people buy a quantity of petrol 

. They have light until the fuel is consumed / exhausted. About three quarters of the respondents spend 

per week on petrol. 12 % spends up to 500 MGA, and 10 % spends between 1500 

 spend more than 3000 MGA per week on petrol.  The money spend on petrol is 

about equally distributed amongst the fokontanies. No major differences are observed. The main part of the people, about 

per week on petrol. Few people do not pay for their petrol; an explanation can be that they 

receive the petrol from family or friends. Petrol expenses are summarized in figure D.72. 

The perceived problems with petrol usage are summarized in figure D.73. Too much smell is reported as one of the main 

problems with petrol use by 44 %. Danger is perceived as a problem by 4 % of the respondents. About 21 % of the 

to have a problem with both the smell of petrol and the perceived danger.  

About one third of the petrol users does not report any problems related to petrol use.  

ol expenses per week  Figure D.73: Petrol problems during use 

main part of the petrol users, 41 %, experiences no problems with the availability of petrol. About a quarter states to 

have a problem with the expenses of petrol, it’s considered too expensive.  

Also the distance to the point of sale is perceived as a problem, 23 % indicates that the point of sale is too far away. In t

9 % of the petrol users has a problem with both the distance to the selling point and the expenses of petrol. In 4 cases, 1 %, 

it is reported that there is not always enough petrol available.  

The main disadvantage of petrol is the price margins that are applied in rural areas. Margins are quite high and as a result,

areas than in urban areas. Sellers have to buy their petrol supply in urban areas; they resell 

it to third parties against a higher price in order to make a profit. Thus, rural households pay a relative high price for pe

Figure D.74: Petrol problems availability 

When comparing the perception of problems with petrol availability, many households in Mahatazana report that the 

selling point is quite far away 48 %. As noted before, many households in Mahatazana go to the center

to buy their petrol. Mahatazana is situated 16 kilometers from the commune center, a one way trip takes about five hours 
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31%

4%

44%

No problems Too much 

smell

Dangerous

Petrol problems during use

41%

23% 25%

1%
9%

Petrol problems availability

No problems Too far away Too expensive

Not always enough Too far & expensive

66 | P a g e  

City 

28% 

78 % 

15 % 

39 % 

t in groceries or small shops in the fokontanies. Normally people buy a quantity of petrol every day for 

. They have light until the fuel is consumed / exhausted. About three quarters of the respondents spend 

% spends between 1500 – 3000 MGA per 

per week on petrol.  The money spend on petrol is 

part of the people, about 

an explanation can be that they 

. Too much smell is reported as one of the main 

problems with petrol use by 44 %. Danger is perceived as a problem by 4 % of the respondents. About 21 % of the 

 

: Petrol problems during use  

main part of the petrol users, 41 %, experiences no problems with the availability of petrol. About a quarter states to 

Also the distance to the point of sale is perceived as a problem, 23 % indicates that the point of sale is too far away. In total 

es of petrol. In 4 cases, 1 %, 

The main disadvantage of petrol is the price margins that are applied in rural areas. Margins are quite high and as a result, 

areas than in urban areas. Sellers have to buy their petrol supply in urban areas; they resell 

it to third parties against a higher price in order to make a profit. Thus, rural households pay a relative high price for petrol. 

 

When comparing the perception of problems with petrol availability, many households in Mahatazana report that the 

center of Ankazomborona 

, a one way trip takes about five hours 

21%

Dangerous Dangerous & 

smell

Petrol problems during use



 

 

 

by ox chart in the rainy season.  

The main part of the households in Marosakoa and Ambatomalama

and 56 % respectively.  

The expenses of petrol seem to be more of a problem to the households in Marosakoa and Ambatomalama. 31 % and 31 % 

respectively finds the petrol too expensive. In Mahatazana 

explanation could be that the households in Mahatazana avoid the margins that are set by rural sellers, because the main 

part buys their petrol directly in the ‘city’. 

Fokontany No problems 

Marosakoa 47 % 

Mahatazana 19 % 

Ambatomalama 56 % 

Table D.35: Problems availability petrol  

D.11.3.2 OTHER FUELS FOR LIGHTING 

As argued before, petrol is used by 94 % of the households, 91% uses only petrol, 3 % uses petrol in combination with 

another fuel.  Alternatives for petrol include candles, batteries or electricity. Some households 

applies to 3 % of the households. In total 9 % of the household uses (also) other fuels than petrol. Candles are used by 6 % 

of the households, while batteries and electricity are only used by a minority of the people, 2 % and

other energy sources for are reported.  

When comparing the three fokontanies, it is observed that in Mahatazana only candles are used as an alternative

lighting by a number of 8 households. In Ambatomalama candles are used by 5 households, and only one household reports 

to use electricity for lighting. In Marosakoa candles (15 households) batteries (8 households) and electricity (4 households)

are used for lighting.  

Fokontany 

Marosakoa 

Mahatazana 

Ambatomalama 

Table D.36: Alternative fuels for lighting 

In general, candles are used by 6% of the households. Candles are often obtained in the fokontany, 50 %. Some households 

buy candles in nearby fokontanies, 18 %, and about 32 % buys candles in the ‘city’. Main differences between the 

fokontanies are that the large majority of the respondent

than in the fokontany or nearby villages. 

The percentage of candles bought in the city is considerably lower in Marosakoa and Ambatomalama, respectively 7 % and 

20 %. Here, candles are usually bought within the village by 60% of the households and up. In table 

provided by the number of households instead of percentages. Given the unequal small size of the groups that uses candles 

in the fokontanies, numbers are presented by n

 

The main part of the households in Marosakoa and Ambatomalama don’t report any problems with petrol availability

The expenses of petrol seem to be more of a problem to the households in Marosakoa and Ambatomalama. 31 % and 31 % 

respectively finds the petrol too expensive. In Mahatazana only 10 % of the households perceive the costs as a problem. An 

explanation could be that the households in Mahatazana avoid the margins that are set by rural sellers, because the main 

part buys their petrol directly in the ‘city’.  

Too far away Too expensive Not always enough

14 % 31 % 1 % 

48 % 10 % - 

12 % 31 % 2 % 

LIGHTING  

As argued before, petrol is used by 94 % of the households, 91% uses only petrol, 3 % uses petrol in combination with 

another fuel.  Alternatives for petrol include candles, batteries or electricity. Some households use two different fuels; this 

applies to 3 % of the households. In total 9 % of the household uses (also) other fuels than petrol. Candles are used by 6 % 

of the households, while batteries and electricity are only used by a minority of the people, 2 % and

 

 

Figure D.75: Fuels for lighting  

When comparing the three fokontanies, it is observed that in Mahatazana only candles are used as an alternative

lighting by a number of 8 households. In Ambatomalama candles are used by 5 households, and only one household reports 

to use electricity for lighting. In Marosakoa candles (15 households) batteries (8 households) and electricity (4 households)

Candles Batteries 

8 % 4 % 

6 % - 

4 % - 

of the households. Candles are often obtained in the fokontany, 50 %. Some households 

buy candles in nearby fokontanies, 18 %, and about 32 % buys candles in the ‘city’. Main differences between the 

fokontanies are that the large majority of the respondents, 88%, in Mahatazana report to buy candles in the ‘city’ rather 

than in the fokontany or nearby villages.  

The percentage of candles bought in the city is considerably lower in Marosakoa and Ambatomalama, respectively 7 % and 

ly bought within the village by 60% of the households and up. In table 

provided by the number of households instead of percentages. Given the unequal small size of the groups that uses candles 

in the fokontanies, numbers are presented by numbers of households rather than percentages.  

6% 2% 1%

91%

Candles Batteries Electricity Only petrol

Fuels for lighting 
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don’t report any problems with petrol availability; 47 % 

The expenses of petrol seem to be more of a problem to the households in Marosakoa and Ambatomalama. 31 % and 31 % 

only 10 % of the households perceive the costs as a problem. An 

explanation could be that the households in Mahatazana avoid the margins that are set by rural sellers, because the main 

Not always enough Too far & too 

expensive 

7 % 

23 % 

- 

As argued before, petrol is used by 94 % of the households, 91% uses only petrol, 3 % uses petrol in combination with 

use two different fuels; this 

applies to 3 % of the households. In total 9 % of the household uses (also) other fuels than petrol. Candles are used by 6 % 

of the households, while batteries and electricity are only used by a minority of the people, 2 % and 1 % respectively. No 

When comparing the three fokontanies, it is observed that in Mahatazana only candles are used as an alternative fuel for 

lighting by a number of 8 households. In Ambatomalama candles are used by 5 households, and only one household reports 

to use electricity for lighting. In Marosakoa candles (15 households) batteries (8 households) and electricity (4 households) 

Electricity 

2 % 

- 

1 % 

of the households. Candles are often obtained in the fokontany, 50 %. Some households 

buy candles in nearby fokontanies, 18 %, and about 32 % buys candles in the ‘city’. Main differences between the 

s, 88%, in Mahatazana report to buy candles in the ‘city’ rather 

The percentage of candles bought in the city is considerably lower in Marosakoa and Ambatomalama, respectively 7 % and 

ly bought within the village by 60% of the households and up. In table D.37 figures are 

provided by the number of households instead of percentages. Given the unequal small size of the groups that uses candles 



 

 

 

Fokontany Village (# h

Marosakoa 

Mahatazana 

Ambatomalama 

Total  

Table D.37: Where to get candles 

About half the candle users spends 500-

spends 1500-3000 MGA per week. One 

3000 MGA per week on candles, see figure

More than half of the candle users don’t report problems during use, 52 %. Danger and too much smoke 

reported by about 17 and 20% respectively. In total 10% of the households perceive both as 

               Figure D.76: Candles expenses per week

About one third of the households don’t have any

candles are too expensive and the distance to the selling point is large.  Again, the level of dissatisfaction about price an

distance is highest in Mahatazana. All candle users state 

candles too expensive. However, the unequal and small sizes of the groups might give a bit of a distorted view. 

Beside petrol and candles, also batteries and electricity are uses as a fuel for lighting. However, only a minority uses thes

alternatives. Batteries can be purchased in the shops of the fokontanies and in the ‘city’. Similar to petrol, 

on battery prices by rural sellers.  

Electricity is used for lighting by 5 households in the sample. Subdivided by fokontany, 4 households in Marosakoa and one 

in Ambatomalama use electrical light. In Marosakoa some of the households that a

to light their house. In Ambatomalama one household uses a generator to power a light bulb. 

several shops in Marosakoa make use of electrical lighting after sunset.

4%
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Nothing / 

free

< 500 

Ariary
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Ariary

Candles expenses per week

No problems

Village (# households) Nearby villages (# households) 
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1 - 
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14 5 

-1500 MGA a week on candles. About 21 % spends up to 500 

 household state that the candles are for free, and one household spends more tha

figure D.76.  

More than half of the candle users don’t report problems during use, 52 %. Danger and too much smoke 

reported by about 17 and 20% respectively. In total 10% of the households perceive both as problematic.

es expenses per week  Figure D.77: Candles problems during use

bout one third of the households don’t have any problems with the availability of candles, while the remainder states 

candles are too expensive and the distance to the selling point is large.  Again, the level of dissatisfaction about price an

distance is highest in Mahatazana. All candle users state that the selling point is too far away. In addition, 63 % finds the 

candles too expensive. However, the unequal and small sizes of the groups might give a bit of a distorted view. 

 

Figure D.78: Candles problems availability 

Beside petrol and candles, also batteries and electricity are uses as a fuel for lighting. However, only a minority uses thes

alternatives. Batteries can be purchased in the shops of the fokontanies and in the ‘city’. Similar to petrol, 

Electricity is used for lighting by 5 households in the sample. Subdivided by fokontany, 4 households in Marosakoa and one 

in Ambatomalama use electrical light. In Marosakoa some of the households that are connected to the grid, use electricity 

In Ambatomalama one household uses a generator to power a light bulb. In addition to the households, 

several shops in Marosakoa make use of electrical lighting after sunset. 
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City (# households) 

1 

7 

1 

9 

a week on candles. About 21 % spends up to 500 MGA and a quarter 

that the candles are for free, and one household spends more than 

More than half of the candle users don’t report problems during use, 52 %. Danger and too much smoke and smell are 

problematic. 

 

: Candles problems during use 

problems with the availability of candles, while the remainder states 

candles are too expensive and the distance to the selling point is large.  Again, the level of dissatisfaction about price and 

that the selling point is too far away. In addition, 63 % finds the 

candles too expensive. However, the unequal and small sizes of the groups might give a bit of a distorted view.  

Beside petrol and candles, also batteries and electricity are uses as a fuel for lighting. However, only a minority uses these 

alternatives. Batteries can be purchased in the shops of the fokontanies and in the ‘city’. Similar to petrol, margins are set 

Electricity is used for lighting by 5 households in the sample. Subdivided by fokontany, 4 households in Marosakoa and one 

re connected to the grid, use electricity 

In addition to the households, 

10%

Smoke /smell Danger & 

smoke / 

smell

Candles problems during use 



 

 

 

In the survey no problems during use are reported. However from the interviews with grid connected people it becomes 

clear that the main disadvantage from electrical lighting is the number of insects that are attracted by the light. One 

respondent reports that it is too expensive; no other problems concerning availability are expressed. 

D.11.4 PERCEPTION ENERGY  

The importance of access to energy to the respondents is captured with the last question of the survey. The large majority 

of the households state that access to en

seen as important for working at home by three quarters of the respondents. 

Energy is considered important for transportation by almost half of the respondents. The respond

important for agriculture. Figures are summarized in figure
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88% 91%

Education

Agriculture

roblems during use are reported. However from the interviews with grid connected people it becomes 

clear that the main disadvantage from electrical lighting is the number of insects that are attracted by the light. One 

ensive; no other problems concerning availability are expressed. 

The importance of access to energy to the respondents is captured with the last question of the survey. The large majority 

of the households state that access to energy is important for education, hospitals, households, and streetlight. Energy is 

seen as important for working at home by three quarters of the respondents.  

Energy is considered important for transportation by almost half of the respondents. The respondents perceive energy less 

important for agriculture. Figures are summarized in figure D.79. 

Figure D.79: Importance energy 
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roblems during use are reported. However from the interviews with grid connected people it becomes 

clear that the main disadvantage from electrical lighting is the number of insects that are attracted by the light. One 

ensive; no other problems concerning availability are expressed.  

The importance of access to energy to the respondents is captured with the last question of the survey. The large majority 

ergy is important for education, hospitals, households, and streetlight. Energy is 

ents perceive energy less 

 



 

 

 

E. SURVEY RESULTS TANZANIA

In this section the results of the household survey 

provided, and main differences between the intervention areas are discussed. 

E.1 BASIC HOUSEHOLD CHARACTERISTICS

In the intervention areas a total of 510 surveys 

in Naberera, 185 in Orkesumet and 159 in Terrat.

Area 

Naberera 

Orkesumet 

Terrat 

Table E.1: Overview surveys 

Both males and females are included in the sample. The majority of the respondents is female, 55 %, the remaining part of 

the respondents, 45 %, is male. The respondents’ role in the household is mainly the head of the household or s

only 5% of the surveys, other family members li

and fulfilled the role of respondent. The large majority of the respondents that are Head of the Household are male (88%), 

the remaining part is women (11%).  The distribution of the respondents by sex and the role in the household are provided 

in the figures E.1 and E.2.   

Figure E.1: Sex

The youngest respondent in the sample is 15 years old, the oldest respondent is 90. The mean age of all respondents is 

37.5. In total 20 people were not able to fill out their age.  Many Masai had diffic

they speak in terms of age groups. By means of age groups many gave an estimate of their age. On average, a household 

consists of 5.1 members. The range of household size lies between 1 and 10. 

The respondent’s level of education is low. About half of the respondents finished primary school. About one third is 

illiterate, and 10% is only able to read and write. Few respondents have completed further education, 5% completed 

secondary school, and 6% finished college. Only one of the respondents in Orkesumet, reports to be graduated at 

university. 

55%

Sex

Male Female

TANZANIA 

In this section the results of the household survey in Tanzania are presented. A descriptive overview of the results is 

provided, and main differences between the intervention areas are discussed.  

ARACTERISTICS 

In the intervention areas a total of 510 surveys are collected. Subdivided in the three target areas, 166 surveys are filled out 

in Naberera, 185 in Orkesumet and 159 in Terrat. 

Number of households Number of surveys

3289 

840 

1452 

Both males and females are included in the sample. The majority of the respondents is female, 55 %, the remaining part of 

the respondents, 45 %, is male. The respondents’ role in the household is mainly the head of the household or s

only 5% of the surveys, other family members like brother/sister, son/daughter or mother/father answered the questions, 

and fulfilled the role of respondent. The large majority of the respondents that are Head of the Household are male (88%), 

e remaining part is women (11%).  The distribution of the respondents by sex and the role in the household are provided 

: Sex               Figure E.2: Role in household

The youngest respondent in the sample is 15 years old, the oldest respondent is 90. The mean age of all respondents is 

37.5. In total 20 people were not able to fill out their age.  Many Masai had difficulties with filling out their exact age; rather 

they speak in terms of age groups. By means of age groups many gave an estimate of their age. On average, a household 

1 members. The range of household size lies between 1 and 10.  

t’s level of education is low. About half of the respondents finished primary school. About one third is 

illiterate, and 10% is only able to read and write. Few respondents have completed further education, 5% completed 

llege. Only one of the respondents in Orkesumet, reports to be graduated at 

45%

Female

48%

47%

5%

Role in household

Head of Household Spouse
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are presented. A descriptive overview of the results is 

in the three target areas, 166 surveys are filled out 

Number of surveys 

166 

185 

159 

Both males and females are included in the sample. The majority of the respondents is female, 55 %, the remaining part of 

the respondents, 45 %, is male. The respondents’ role in the household is mainly the head of the household or spouse. For 

mother/father answered the questions, 

and fulfilled the role of respondent. The large majority of the respondents that are Head of the Household are male (88%), 

e remaining part is women (11%).  The distribution of the respondents by sex and the role in the household are provided 

 

: Role in household 

The youngest respondent in the sample is 15 years old, the oldest respondent is 90. The mean age of all respondents is 

ulties with filling out their exact age; rather 

they speak in terms of age groups. By means of age groups many gave an estimate of their age. On average, a household 

t’s level of education is low. About half of the respondents finished primary school. About one third is 

illiterate, and 10% is only able to read and write. Few respondents have completed further education, 5% completed 

llege. Only one of the respondents in Orkesumet, reports to be graduated at 

48%

Spouse Other



 

 

 

The main occupation of the respondents is summarized in figure

her main occupation is in the agricultural sector. Livestock is the main occupation of about 20% of the respondents. Women 

often indicate that their main task is taking care of the household. 

Comparing the three areas, some differences in basic characteristics can be found, provided in table 

are not found to be statistically significant (

be significantly different (χ
2
 (2, n = 490) = 2.358, p < .308). 

Region 

      Male             

Orkesumet 52 %

Naberera 40 %

Terrat 44 %

Table E.2: Basic characteristics per area 

The Kruskal Wallis test revealed a statistically significant difference in household size across the three intervention areas. (

(2, 510) = 11.113, p > 0.004). The follow up Mann Whitney U test revealed significant difference in household size of 

Orkesumet (Mean = 5.5, n=185) and Terrat (Mean = 4.8, n = 159). U = 11790.500, z = 

Orkesumet tend to have more family members than the households in Terrat. Differences between the other areas where 

not found to be significantly different at an alpha level of 0.017.

Comparing the level of education among the three intervention areas, at a first glance it is observed that

education in Naberera is lowest. The portion of illiterate people is highest in Naberera, while the portion of people that ar

able to read and write, finished primary or secondary education or college are among the lowest. Only one responden

Orkesumet, obtained a university degree. However, differences in level of education between the intervention areas appear 

not to be significantly different. (χ
2
 (2, n = 508) = 5.369, p < .068).

31%

10%

Illiterate Able to read/write

42%

21%

Agriculture Livestock Entrepreneur

Figure E.3: Level of education 

The main occupation of the respondents is summarized in figure E.4. A large part of the respondents indicates that his or 

her main occupation is in the agricultural sector. Livestock is the main occupation of about 20% of the respondents. Women 

often indicate that their main task is taking care of the household.  

Figure E.4: Main occupation 

Comparing the three areas, some differences in basic characteristics can be found, provided in table 

are not found to be statistically significant (χ
2
 (2, n = 510) = 5.394, p < .067). Also the slight differences in age appear not to 

(2, n = 490) = 2.358, p < .308).  

Sex 

Male                   Female 

Mean age 

52 % 48 % 38.4 

40 % 60 % 37.0 

44 % 56 % 373 

revealed a statistically significant difference in household size across the three intervention areas. (

113, p > 0.004). The follow up Mann Whitney U test revealed significant difference in household size of 

and Terrat (Mean = 4.8, n = 159). U = 11790.500, z = -3.210, p = 0.001). Households in 

members than the households in Terrat. Differences between the other areas where 

not found to be significantly different at an alpha level of 0.017.  

Comparing the level of education among the three intervention areas, at a first glance it is observed that

education in Naberera is lowest. The portion of illiterate people is highest in Naberera, while the portion of people that ar

able to read and write, finished primary or secondary education or college are among the lowest. Only one responden

Orkesumet, obtained a university degree. However, differences in level of education between the intervention areas appear 

(2, n = 508) = 5.369, p < .068). 
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respondents indicates that his or 

her main occupation is in the agricultural sector. Livestock is the main occupation of about 20% of the respondents. Women 

 

Comparing the three areas, some differences in basic characteristics can be found, provided in table E.2. Differences in sex 

. Also the slight differences in age appear not to 

Mean household size 

5.5 

5.1 

4.8 

revealed a statistically significant difference in household size across the three intervention areas. (χ
2
 

113, p > 0.004). The follow up Mann Whitney U test revealed significant difference in household size of 

3.210, p = 0.001). Households in 

members than the households in Terrat. Differences between the other areas where 

Comparing the level of education among the three intervention areas, at a first glance it is observed that the level of 

education in Naberera is lowest. The portion of illiterate people is highest in Naberera, while the portion of people that are 

able to read and write, finished primary or secondary education or college are among the lowest. Only one respondent, in 

Orkesumet, obtained a university degree. However, differences in level of education between the intervention areas appear 

< 1%

University 

4%

Other



 

 

 

By means of cross tabulations, the main occupation of the respondents is found to be statistically different amongst the 

intervention areas. (χ
2
 (20, n = 509) = 77.597, p > .000)

sector for the majority of the respondents in all areas, followed by livestock keeping.  In Terrat, the percentage of 

entrepreneurs and NGO employees is considerably higher than in Naberera and Orkesumet, whilst the number of farmers is 

significantly less.  

E.2 PROJECT PERCEPTIONS 

To gain insight in the level of knowledge about jatropha and the Energy and Water Company, several questions related to 

the project have been asked.  

In 2006, an outgrowers’ scheme has been set up by IOPA, and nurseries have been established in Terrat and Orkesumet. As 

part of the activities of the Energy and Water Company a grid is constructed in Terrat in May 2009. The grid provides power 

to the Milk Processing Unit (MPU), the radio

and households. Today, about 40 connections are realized. The goal of the project is to have about 90 connections. There 

are plans to establish a grid in Naberera in the near future as well. A new outgrower

season, around august 2010. Workshops and trainings will be provided in and around all three villages. 

Familiarity about jatropha is low. About half of the respondents don’t have knowledge about jatropha. The other half 

knows at least little about the plant.  

Region Familiar j

Orkesumet 

Naberera 

Terrat 

Total 

Table E.3: Familiarity with or participation in project 

25%
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Employee (government)

Employee (private/NGO)

Household

Student

Other

Figure E.5: Level of education per area 

By means of cross tabulations, the main occupation of the respondents is found to be statistically different amongst the 

(20, n = 509) = 77.597, p > .000). Despite significant differences, agriculture is the most important 

sector for the majority of the respondents in all areas, followed by livestock keeping.  In Terrat, the percentage of 

employees is considerably higher than in Naberera and Orkesumet, whilst the number of farmers is 

Figure E.6: Main occupation per area 

el of knowledge about jatropha and the Energy and Water Company, several questions related to 

scheme has been set up by IOPA, and nurseries have been established in Terrat and Orkesumet. As 

activities of the Energy and Water Company a grid is constructed in Terrat in May 2009. The grid provides power 

to the Milk Processing Unit (MPU), the radio-station, the hostel, churches, the mosque, the dispensary, schools, businesses 

y, about 40 connections are realized. The goal of the project is to have about 90 connections. There 

are plans to establish a grid in Naberera in the near future as well. A new outgrowers’ scheme is scheduled for the next rain 

orkshops and trainings will be provided in and around all three villages. 

Familiarity about jatropha is low. About half of the respondents don’t have knowledge about jatropha. The other half 
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By means of cross tabulations, the main occupation of the respondents is found to be statistically different amongst the 

. Despite significant differences, agriculture is the most important 

sector for the majority of the respondents in all areas, followed by livestock keeping.  In Terrat, the percentage of 

employees is considerably higher than in Naberera and Orkesumet, whilst the number of farmers is 

 

el of knowledge about jatropha and the Energy and Water Company, several questions related to 

scheme has been set up by IOPA, and nurseries have been established in Terrat and Orkesumet. As 

activities of the Energy and Water Company a grid is constructed in Terrat in May 2009. The grid provides power 

station, the hostel, churches, the mosque, the dispensary, schools, businesses 

y, about 40 connections are realized. The goal of the project is to have about 90 connections. There 

’ scheme is scheduled for the next rain 

orkshops and trainings will be provided in and around all three villages.  

Familiarity about jatropha is low. About half of the respondents don’t have knowledge about jatropha. The other half 
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Familiarity with jatropha differs significantly amongst the areas. (

Orkesumet know about jatropha than in Naberera 

> .000). These results are not surprising, as Orkesumet is currently the main outgrower area, and the outgrowers that 

obviously know about jatropha are included in the sample. In Naberera some outgrowers can be found. Those people got 

information about the plant at Rotiana, and bought seedlings

(10%) indicate to grow jatropha. Also in Terrat some outgrowers can be found, 13 people of the respondents of Terrat grow 

jatropha (13%). The respondents that are familiar with j

Amongst many Masai, j

The crop provides for income, shadow

work. All these features are 

as ‘caring tree’.  

About one third doesn´t know about the applications of jatropha oil. 

power generators by about half of the respondents that know jatropha. Ab

jatropha oil can be used in vehicles. Cook stove, lamps and soap are known to a lesser extent, ranging from 8 % to 13 %. In 

the category ´other´ various other applications are mentioned like fence, medicine, fertil

The respondents’ perceptions about advantages of the jatropha project are visualized in figure 

respondents don’t know what possible advantages of the project will be. More income and sustainability are the most 

frequent mentioned as advantages of the remainder of the respondents, followed by a reduction of poverty. Increased food 

security is perceived as an advantage by 7 % of

employment, increased availability of fuel, and the use of jatropha as a fence. These advantages are mentioned by a 

minority of the respondents, and grouped under the category ‘other’. 

Besides advantages, the respondents are also asked about possible disadvantages of the project.

figure E.9. The majority of the respondent

14%

Soap Cookstove

42%

More 

income

Reduction 

s significantly amongst the areas. (χ
2
 (4, n = 510) = 86.384 p > .000). More respondents in 

Orkesumet know about jatropha than in Naberera (χ
2
 (2, n = 351) = 73.136, p > .000) and Terrat (χ

2

ng, as Orkesumet is currently the main outgrower area, and the outgrowers that 

know about jatropha are included in the sample. In Naberera some outgrowers can be found. Those people got 

information about the plant at Rotiana, and bought seedlings in the nursery. In total 17 of the respondents in N

atropha. Also in Terrat some outgrowers can be found, 13 people of the respondents of Terrat grow 

are familiar with jatropha are selected for further research. 

Masai, jatropha is better known as ‘the caring tree’ because of its benefits. 

The crop provides for income, shadow, is drought resistant and doesn’t require a lot of 

work. All these features are perceived as favorable by the Masai and clarify the nick name 

About one third doesn´t know about the applications of jatropha oil. Jatropha oil is mainly known for its use as a biofuel to 

power generators by about half of the respondents that know jatropha. About one third of the respondents indicate 

jatropha oil can be used in vehicles. Cook stove, lamps and soap are known to a lesser extent, ranging from 8 % to 13 %. In 

the category ´other´ various other applications are mentioned like fence, medicine, fertilizer and shade. 

Figure E.7: Applications jatropha oil 

The respondents’ perceptions about advantages of the jatropha project are visualized in figure E.8. About a quarter of the 

possible advantages of the project will be. More income and sustainability are the most 

frequent mentioned as advantages of the remainder of the respondents, followed by a reduction of poverty. Increased food 

security is perceived as an advantage by 7 % of the respondents. Few respondents indicate additional advantages, 

employment, increased availability of fuel, and the use of jatropha as a fence. These advantages are mentioned by a 

minority of the respondents, and grouped under the category ‘other’.  

Figure E.8: Advantages jatropha cultivation 

Besides advantages, the respondents are also asked about possible disadvantages of the project. The results are provided 

. The majority of the respondents don’t know possible disadvantages of the project, much higher than the 
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p > .000). More respondents in 
2
 (2, n = 344) = 41.053 , p 

ng, as Orkesumet is currently the main outgrower area, and the outgrowers that 

know about jatropha are included in the sample. In Naberera some outgrowers can be found. Those people got 

in the nursery. In total 17 of the respondents in Naberera 

atropha. Also in Terrat some outgrowers can be found, 13 people of the respondents of Terrat grow 

 

atropha is better known as ‘the caring tree’ because of its benefits. 

is drought resistant and doesn’t require a lot of 

the Masai and clarify the nick name 

atropha oil is mainly known for its use as a biofuel to 

out one third of the respondents indicate 

jatropha oil can be used in vehicles. Cook stove, lamps and soap are known to a lesser extent, ranging from 8 % to 13 %. In 

izer and shade.  

 

. About a quarter of the 

possible advantages of the project will be. More income and sustainability are the most 

frequent mentioned as advantages of the remainder of the respondents, followed by a reduction of poverty. Increased food 

the respondents. Few respondents indicate additional advantages, 

employment, increased availability of fuel, and the use of jatropha as a fence. These advantages are mentioned by a 

 

The results are provided in 

s don’t know possible disadvantages of the project, much higher than the 



 

 

 

percentage that doesn’t know about advantages. An uncertain market is the most frequently mentioned disadvantage, 

followed by the fear of poor selling prices for jatropha seeds by res

insecurity and decrease of pasture land are mentioned by fewer respondents. In the category ´other´ various other 

disadvantages are grouped decrease of soil fertility, insects that eat the plant and the poiso

The respondents are asked whether they would be interested to plant jatropha on their own land. The large majority of the 

respondents, 88 %, is interested to engage in jatropha cultivation. Six people didn´t answer the question. The respondents 

were asked to explain their motivation to cooperate or not. 

For respondents that are interested to participate in the project, the mai

Various other respondents remain vague and speak about a ‘benefit’ or ‘advantage’, without elaborating this further. 

Environment and development are mentioned by respectively 9 % and 5 % of the respondents.

respondents report another motivation, business opportunities, lower kerosene cost, security and employment are 

included in the category ‘other’.  

The respondents that are not interested to cooperate in the project report often that this is due to lacking knowledge about 

jatropha and its possibilities. Another frequent reason is the lack of land. Two people indicate not to have the authority to

make decisions. Other reasons are no time and no trust in the project. 

28%

Uncertain 

markets

Poor prices

62%

Income

percentage that doesn’t know about advantages. An uncertain market is the most frequently mentioned disadvantage, 

followed by the fear of poor selling prices for jatropha seeds by respectively 28 % and 13% of the respondents. Food 

insecurity and decrease of pasture land are mentioned by fewer respondents. In the category ´other´ various other 

disadvantages are grouped decrease of soil fertility, insects that eat the plant and the poisonous characteristics 

Figure E.9: Disadvantages jatropha cultivation 

The respondents are asked whether they would be interested to plant jatropha on their own land. The large majority of the 

spondents, 88 %, is interested to engage in jatropha cultivation. Six people didn´t answer the question. The respondents 

were asked to explain their motivation to cooperate or not.  

For respondents that are interested to participate in the project, the main reason to cooperate is additional income, 62 %. 

Various other respondents remain vague and speak about a ‘benefit’ or ‘advantage’, without elaborating this further. 

Environment and development are mentioned by respectively 9 % and 5 % of the respondents. About 12 % of the 

respondents report another motivation, business opportunities, lower kerosene cost, security and employment are 

Figure E.10: Reason to cooperate 

pondents that are not interested to cooperate in the project report often that this is due to lacking knowledge about 

jatropha and its possibilities. Another frequent reason is the lack of land. Two people indicate not to have the authority to

ns. Other reasons are no time and no trust in the project.  

 

13%
5% 7% 5%

58%

Poor prices Food 

insecurity 
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Other Don't know

Disadvantages project

12% 9%
5%
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percentage that doesn’t know about advantages. An uncertain market is the most frequently mentioned disadvantage, 

pectively 28 % and 13% of the respondents. Food 

insecurity and decrease of pasture land are mentioned by fewer respondents. In the category ´other´ various other 

characteristics of jatropha.  

 

The respondents are asked whether they would be interested to plant jatropha on their own land. The large majority of the 

spondents, 88 %, is interested to engage in jatropha cultivation. Six people didn´t answer the question. The respondents 

n reason to cooperate is additional income, 62 %. 

Various other respondents remain vague and speak about a ‘benefit’ or ‘advantage’, without elaborating this further. 

About 12 % of the 

respondents report another motivation, business opportunities, lower kerosene cost, security and employment are 

 

pondents that are not interested to cooperate in the project report often that this is due to lacking knowledge about 

jatropha and its possibilities. Another frequent reason is the lack of land. Two people indicate not to have the authority to 



 

 

 

E.3 AGRICULTURE 

On a national level, agriculture is the main sector of employment, especially in rural areas

pastoralists, since about 20 years ago they started to cultivate crops. The large majority of the households in the sample is

engaged in agriculture (89%). Comparing the three intervention areas it is observed that the percent

engaged in agriculture is lowest in Terrat (82%). In Naberera most households are engaged in agriculture (93%). 

Area  

Orkesumet 

Naberera 

Terrat 

Total  

Table E.4: Participation in agriculture per area

‘With our cattle dying as a result of the drought, agriculture is an opportunity for us. But 

we know nothing only traditional 

Ngoiyo Ole Mindiya, Masai elder

The number of households that is engaged in agriculture significantly differs among the areas (

.005). After a follow up Mann Whitney te

Naberera and Terra (χ
2
 (1, n = 325) = 9.278 p > .002). 

agriculture. For further research, households that

households. 

E.3.1 CROP CULTIVATION 

The number of crops cultivated by the households in the sample ranges from 1 to 5. On average, two crops are cultivated. 

The mean number of crops cultivated is slightly higher in Terrat than in Orkesumet and Naberera.

In the sample only one household cultivates 5 different types of crops

differences between the areas are observed (

Terrat is significantly higher  compared to Orkesumet (U= 12208.500, z = 

-3,853, p > .000), whereas the difference with the latter

Naberera and Orkesumet (U = 14789.500, z = 

Area 1 crop 

Orkesumet 30 % 

Naberera 32 % 

Terrat 5 % 

Total 23 % 

Table E.5: Number of crops cultivated per area

50%

Don´t know

Figure E.11: Reason not to cooperate 

On a national level, agriculture is the main sector of employment, especially in rural areas. Traditionally the Masai are 

pastoralists, since about 20 years ago they started to cultivate crops. The large majority of the households in the sample is

engaged in agriculture (89%). Comparing the three intervention areas it is observed that the percent

engaged in agriculture is lowest in Terrat (82%). In Naberera most households are engaged in agriculture (93%). 

Agriculture 

Yes                                                             No

90 % 

93 % 

82 % 

89 % 

: Participation in agriculture per area 

‘With our cattle dying as a result of the drought, agriculture is an opportunity for us. But 

we know nothing only traditional knowledge, we have no education to cultivate.’ 

, Masai elder Terrat 

The number of households that is engaged in agriculture significantly differs among the areas (χ
2
 (2, n = 510) =10.481, p > 

.005). After a follow up Mann Whitney test it is determined that statistically significant differences are present between 

(1, n = 325) = 9.278 p > .002). In comparison with Naberea, less households in Terrat are active in 

For further research, households that are occupied in the agricultural sector are selected, in total 453 

The number of crops cultivated by the households in the sample ranges from 1 to 5. On average, two crops are cultivated. 

ted is slightly higher in Terrat than in Orkesumet and Naberera. 

In the sample only one household cultivates 5 different types of crops, figures are presented in table 

differences between the areas are observed (χ
2
 (2, n = 510) =15.479, p > .000). The mean number of crops cultivated in 

Terrat is significantly higher  compared to Orkesumet (U= 12208.500, z = -2,914, p > .004) and Naberera (U = 10214.000, z = 

3,853, p > .000), whereas the difference with the latter is the strongest. No significant changes are found between 

Naberera and Orkesumet (U = 14789.500, z = -.655, p < .512).  For further research, farming households are selected. 

2 crops 3 crops 4 crops 5 crops

54 % 14 % 2% - 

62 % 5 % 2 % - 

59 % 33 % 2 % 1 %

58 % 16 % 2 % 0,5 %

: Number of crops cultivated per area 

29%

7%

14%

t know No land No say Other

Reason not to cooperate
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. Traditionally the Masai are 

pastoralists, since about 20 years ago they started to cultivate crops. The large majority of the households in the sample is 

engaged in agriculture (89%). Comparing the three intervention areas it is observed that the percentage of households 

engaged in agriculture is lowest in Terrat (82%). In Naberera most households are engaged in agriculture (93%).  

Yes                                                             No 

10% 

7% 

18% 

11 % 

‘With our cattle dying as a result of the drought, agriculture is an opportunity for us. But 

knowledge, we have no education to cultivate.’ Petro 

(2, n = 510) =10.481, p > 

st it is determined that statistically significant differences are present between 

In comparison with Naberea, less households in Terrat are active in 

are occupied in the agricultural sector are selected, in total 453 

The number of crops cultivated by the households in the sample ranges from 1 to 5. On average, two crops are cultivated. 

 

igures are presented in table E.5. Significant 

(2, n = 510) =15.479, p > .000). The mean number of crops cultivated in 

2,914, p > .004) and Naberera (U = 10214.000, z = 

is the strongest. No significant changes are found between 

.655, p < .512).  For further research, farming households are selected.  

5 crops Mean 

 1.9 

 1.8 

1 % 2.3 

0,5 % 2.0 
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The variety of crops grown by the farmers is low. Almost all farming households cultivate maize (99%). Only 4 households 

do not cultivate maize. No significant differences are found between the different areas (χ
2
 (2, n = 453) = 4.551 p < .103). 

Another frequently cultivated crop is beans (by 75% of the farming households). Statistical analysis shows that beans are 

more frequently grown in Terrat compared to both Naberera (χ
2
 (1, n = 286) = 29.042, p > .000) and Orkesumet (χ

2
 (1, n = 

298) = 25.555, p > .000).  

Other crops are grown to a lower extent. Most common other crops are ngwara, sunflower and kunde. The category ‘other’ 

summarizes some other crops grown; these are cultivated by just few farmers and not elaborated further. Ngwara is more 

frequently grown in Terrat, by more than one third of the farming households. In Orkesumet and Naberera some farmers 

cultivate sunflower, in Terrat no sunflower cultivation is reported. Farmers are free to choose the crops they cultivate; 

however the government influences the choice of farmers. The seeds that are sometimes provided by Government or 

offered with discount are mainly maize.  

Beside the most frequently cultivated crop, maize is also the most important crop for the large majority of the farmers 

(93%). Some famers report beans to be the most important crop (6%). In Terrat where a large portion of the farmers 

cultivate beans, the relative importance of beans is also higher. The remainder reports another crop to be the most 

important one. Statistically significant differences in crop importance are observed among the intervention areas (χ
2
 (2, n = 

453) =32.735, p > .000).  

Area Maize Beans Other 

Orkesumet 97 % 2 % 1 % 

Naberera 96 % 4 % - 

Terrat 82 % 15 % 3 % 

Total 93 % 6 % 1 % 

Table E.6: Most important crop cultivated 

About a quarter of the farmers cultivate only one crop, mostly maize. In line with frequency of cultivation, beans are often 

mentioned as the second most important crop, followed by maize and other crops.  

Differences between the areas are found to be statistically different (χ
2
 (2, n = 453) =68.361, p > .000). 

Area Maize Beans Other No second crop 

Orkesumet 2 % 65 % 3 % 30 % 

Naberera 3 % 63 % 2 % 32 % 

Terrat 14 % 71 % 10 % 5 % 

Total 6 % 66 % 5 % 23% 

Table E.7: Second most important crop cultivated 

The two main crops, maize and beans, are further analyzed in the subsequent sections. The households that cultivate the 

respective crops are selected for further research. When maize and beans are harvested, the farmers normally take (part 

of) it to a milling machine. For example, in Terrat 5 milling machines are present, of which 4 in the center. Milling a 20 kg 

bag of maize or beans costs 800 TSH in the center of Terrat and 1000 TSH outside of the village center. Maize and beans are 

milled to flower, or smaller particles. 

E.3.1.1 MAIZE 

In total 449 households in the survey cultivate maize that is commonly harvested once a year.  Maize cultivation is mainly 

for both selling and consumption purposes (60%). More than one third of the maize cultivators grow maize for self-

consumption only.  When selling and self-consumption are combined, selling is more important in only few cases (2%). Few 

households produce maize for selling purposes only (1%). No significant differences are found between the areas (χ
2
 (6, n = 

446) =6.986, p < .322).  



 

 

 

Figure 

The large majority of the farmers that cultivate maize are not or a just little satisfied with the 

farmers are satisfied with the yields. No significant differences are found between the areas (

Figure E.13: Satisfaction maize yields

The large majorities experience yield fluctuations (72%). Few farmers report no yield differences (6%). Yield differences are

to a high extent influenced by climate conditions. Per

are found between the areas (χ
2
 (2, n = 447) =4.360, p < .113). 

E.3.1.2 BEANS  

Beans are the second most important crop in the intervention areas, and cultivated by a total of 339 households

normally harvested once a year.  Like maize

consumption is more important. No significant differences are found between the areas (

Figure 

Yield satisfaction is low, about half of the farmers are not satisfied with the 

No significant differences are found between the areas (

37%

Self consumption

18%

36%

Yes A little

Satisfaction maize yields

21%

Self consumption

Figure E.12: Maize cultivation for consumption / selling 

The large majority of the farmers that cultivate maize are not or a just little satisfied with the yields. About 18 % of the 

farmers are satisfied with the yields. No significant differences are found between the areas (χ
2
 (2, n = 447) =.932, p < .627). 

: Satisfaction maize yields  Figure E.14: Difference maize yields

The large majorities experience yield fluctuations (72%). Few farmers report no yield differences (6%). Yield differences are

to a high extent influenced by climate conditions. Periods of drought negatively affect the yield. No significant differences 

(2, n = 447) =4.360, p < .113).  

Beans are the second most important crop in the intervention areas, and cultivated by a total of 339 households

maize, cultivation is mainly for both selling and self-consumption, whereas self

consumption is more important. No significant differences are found between the areas (χ
2
 (6, n = 338) =6.169, p < .405). 

Figure E.15: Bean cultivation for consumption / selling 

Yield satisfaction is low, about half of the farmers are not satisfied with the yields; more than one third is a little satisfied. 

No significant differences are found between the areas (χ
2
 (2, n = 339) =4.983, p < .083).  
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yields. About 18 % of the 

(2, n = 447) =.932, p < .627).  

 

: Difference maize yields 

The large majorities experience yield fluctuations (72%). Few farmers report no yield differences (6%). Yield differences are 

iods of drought negatively affect the yield. No significant differences 

Beans are the second most important crop in the intervention areas, and cultivated by a total of 339 households and 

consumption, whereas self-

(6, n = 338) =6.169, p < .405).  

 

more than one third is a little satisfied. 

6%

No

Difference maize yields



 

 

 

The differences of yields is high, the large majority reports differences. Only 7 % doesn’t indicate differences in yield. Again, 

yields are to a high extent dependent on climatic conditions. No significant differences are found between the areas (

n = 339) = 3.896, p < .143).  

Figure E.16: Satisfaction bean yields

E.3.1.3 LIMITING FACTORS 

As noted before, the dissatisfaction rate amongst farmers 

are summarized in figure E.18.  

Climatic conditions are perceived as a major limiting fac

periods of severe droughts in the intervention areas, negatively affecting agricultural yields. Periods of rain are argued to

shorter than before. Regarding climatic conditions, no sign

1.196, p < .550).  

Other limiting factors are labor restrictions, no or not enough tools, not enough money for seeds and wildlife or other 

animals. With regard to labor restrictions, no significant differences are found between the areas 

< .229). Also the presence of tools shows no significant diff

A statistical difference is found with respect to money for seeds (

that lacking  money seems to be a significantly bigger prob

In Terrat 20 % of the respondents indicates that insufficient funds are problematic compared to 6 % in Naber

significant differences are found between the other areas.

Problems related to wildlife, significant differ (

significant when comparing Terrat and Orkesumet is found 

between Terrat and Naberera (χ
2
 (1, n = 

problem in Terrat than in the other two villages. 

In Naberera and Orkesumet, less people indicate to have problems with wild life (7 % and 3 % respectively), compared to 

Terrat (15%). Around the village of Terrat, many wild animals can be found, during the day they stay out of the village but at 

night when it is dark they enter the village. Wild animals like zebra’s, the wild beast and giraffes walk through agricultural 

land, damaging the crops. 

13%

37%

Yes A little

Satisfaction Beans Yields

98%

Climatic 

conditions restrictions

igh, the large majority reports differences. Only 7 % doesn’t indicate differences in yield. Again, 

yields are to a high extent dependent on climatic conditions. No significant differences are found between the areas (

: Satisfaction bean yields  Figure E.17: Difference bean yields

As noted before, the dissatisfaction rate amongst farmers about the yield is high. Main limiting factors to improve the yields 

Figure E.18: Limiting factors yield improvement 

Climatic conditions are perceived as a major limiting factor by almost all farmers (98%). The past two years there have been 

periods of severe droughts in the intervention areas, negatively affecting agricultural yields. Periods of rain are argued to

shorter than before. Regarding climatic conditions, no significant differences are found between the areas (

Other limiting factors are labor restrictions, no or not enough tools, not enough money for seeds and wildlife or other 

animals. With regard to labor restrictions, no significant differences are found between the areas (χ

< .229). Also the presence of tools shows no significant differences among the areas (χ
2
 (2, n = 453) = 1.427, p < .490). 

A statistical difference is found with respect to money for seeds (χ
2
 (2, n = 453) =12.809, p > .002). A 

that lacking  money seems to be a significantly bigger problem in Terrat than in Naberera (χ
2
 (1, n = 286) = 13.032 p > .000).

In Terrat 20 % of the respondents indicates that insufficient funds are problematic compared to 6 % in Naber

significant differences are found between the other areas.  

significant differ (χ
2
 (2, n = 453) = 16.048, p > .000). Differences are found to be statistically 

Terrat and Orkesumet is found (χ
2
 (1, n = 298) = 14.338 p > .000). A weaker difference exists 

(1, n = 286) = 5.876 p > .015). The presence of wildlife therefore seems to be more of a 

problem in Terrat than in the other two villages.  

met, less people indicate to have problems with wild life (7 % and 3 % respectively), compared to 

Around the village of Terrat, many wild animals can be found, during the day they stay out of the village but at 

r the village. Wild animals like zebra’s, the wild beast and giraffes walk through agricultural 
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igh, the large majority reports differences. Only 7 % doesn’t indicate differences in yield. Again, 

yields are to a high extent dependent on climatic conditions. No significant differences are found between the areas (χ
2
 (2, 

 

: Difference bean yields 

about the yield is high. Main limiting factors to improve the yields 

 

tor by almost all farmers (98%). The past two years there have been 

periods of severe droughts in the intervention areas, negatively affecting agricultural yields. Periods of rain are argued to be 

ificant differences are found between the areas (χ
2
 (2, n = 453) = 

Other limiting factors are labor restrictions, no or not enough tools, not enough money for seeds and wildlife or other 

χ
2
 (2, n = 453) = 2.945, p 

(2, n = 453) = 1.427, p < .490).  

.002). A follow up test shows 

(1, n = 286) = 13.032 p > .000). 

In Terrat 20 % of the respondents indicates that insufficient funds are problematic compared to 6 % in Naberera. No 

Differences are found to be statistically 

A weaker difference exists 

he presence of wildlife therefore seems to be more of a 

met, less people indicate to have problems with wild life (7 % and 3 % respectively), compared to 

Around the village of Terrat, many wild animals can be found, during the day they stay out of the village but at 

r the village. Wild animals like zebra’s, the wild beast and giraffes walk through agricultural 
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E.3.2 PLOT CHARACTERISTICS 

Most farmers have a plot bigger than one acre (97%). One acre refers here to a plot size of 70 m x 70 m. On

to half a hectare. The minimum size of a plot is half an acre, the maximum size of the plot in this sample is 300 acres. The 

average plot size is 14.1 acres, corresponding to about 7 hectares. 

However, when correcting for outliers (excludi

corresponding to 2.8 hectares. There are no significant differences found between the areas (

Owning a plot is most common. However, some households rent a piece of land in order to cultivate and few farmers use a 

piece of land for free. No significant differences are found between the areas (

Methods to work the land are subdivided in three categories, manually, with help of cattle or by tractor. In all areas land 

cultivation occurs mainly by tractor. Only a minority of the farmers cultivates the land by hand or cattle (2 % and 3 % 

respectively). A statistically significant difference is found between the areas (

analysis shows that differences are statistically significant between Terrat and Naberera 

and Terrat and Orkesumet (χ
2
 (2, n =277

compared to the other villages, see figure E.8

Area Manual 

Orkesumet 2 % 

Naberera 3 % 

Terrat 2 % 

Total 2 % 

Table E.8: Method of land preparation 

The high user rate of tractors does not imply that all farmers own a tractor. Rather, they rent a tractor to plough their lan

They pay a price per hectare to the owner, whereas a difference is made between new agricultural land, an

already in use for agriculture. For existing acres the price per acre is 20.000 TSH. For new farms the price is 25.000 TSH per 

acre.  

All farming households in the intervention areas depend on rainfall for irrigation. No other irrigation met

Once again it becomes clear that influence of climatic conditions is very high. 

E.3.3 TASK DIVISION AGRICULTURE

Main tasks in land cultivation are the preparation of the land and harvesting. For these processes the task division of 

household members is analyzed and presented in 

preparation of the land and harvesting, followed by women. The role of boys and girls is limited. However, in the harvesting 

process the participation rate of women, boys and girls is higher than for the preparation of land. In few cases the 

household employs workers for land preparation (0.2 %), and harvesting (1%). No significant differences are found between 

the areas.  

Most farmers have a plot bigger than one acre (97%). One acre refers here to a plot size of 70 m x 70 m. On

to half a hectare. The minimum size of a plot is half an acre, the maximum size of the plot in this sample is 300 acres. The 

average plot size is 14.1 acres, corresponding to about 7 hectares.  

However, when correcting for outliers (excluding all cases with a plot size bigger than 13), the average plot size is: 5.6 acres, 

corresponding to 2.8 hectares. There are no significant differences found between the areas (χ
2
 (2, n 

Owning a plot is most common. However, some households rent a piece of land in order to cultivate and few farmers use a 

piece of land for free. No significant differences are found between the areas (χ
2
 (4, n =452) = 4.452, p <

 

Figure E.19: Situation plot 

Methods to work the land are subdivided in three categories, manually, with help of cattle or by tractor. In all areas land 

nly a minority of the farmers cultivates the land by hand or cattle (2 % and 3 % 

respectively). A statistically significant difference is found between the areas (χ
2
 (2, n =430) = 24.964

analysis shows that differences are statistically significant between Terrat and Naberera (χ
2
 (2, n =276

277) = 11.360 p > .003). In Terrat more households use cattle to work the land 

, see figure E.8.  

 Cattle Tractor

1 % 97 %

0 % 97 %

9 % 89 %

3 % 95 %

The high user rate of tractors does not imply that all farmers own a tractor. Rather, they rent a tractor to plough their lan

They pay a price per hectare to the owner, whereas a difference is made between new agricultural land, an

. For existing acres the price per acre is 20.000 TSH. For new farms the price is 25.000 TSH per 

All farming households in the intervention areas depend on rainfall for irrigation. No other irrigation met

Once again it becomes clear that influence of climatic conditions is very high.  

AGRICULTURE 

Main tasks in land cultivation are the preparation of the land and harvesting. For these processes the task division of 

ehold members is analyzed and presented in figure E.20. It can be derived that mainly men are responsible for the 

preparation of the land and harvesting, followed by women. The role of boys and girls is limited. However, in the harvesting 

cipation rate of women, boys and girls is higher than for the preparation of land. In few cases the 

household employs workers for land preparation (0.2 %), and harvesting (1%). No significant differences are found between 

85%

12%
3%

Own Rent Use for free

Situation Plot
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Most farmers have a plot bigger than one acre (97%). One acre refers here to a plot size of 70 m x 70 m. One acre is equal 

to half a hectare. The minimum size of a plot is half an acre, the maximum size of the plot in this sample is 300 acres. The 

ng all cases with a plot size bigger than 13), the average plot size is: 5.6 acres, 

(2, n =355) = .145, p < .930).  

Owning a plot is most common. However, some households rent a piece of land in order to cultivate and few farmers use a 

2, p < .348).  

Methods to work the land are subdivided in three categories, manually, with help of cattle or by tractor. In all areas land 

nly a minority of the farmers cultivates the land by hand or cattle (2 % and 3 % 

24.964 p > .000). Follow up 

276) = 14.797 p > .001) 

use cattle to work the land 

Tractor 

97 % 

97 % 

89 % 

95 % 

The high user rate of tractors does not imply that all farmers own a tractor. Rather, they rent a tractor to plough their land. 

They pay a price per hectare to the owner, whereas a difference is made between new agricultural land, and land that is 

. For existing acres the price per acre is 20.000 TSH. For new farms the price is 25.000 TSH per 

All farming households in the intervention areas depend on rainfall for irrigation. No other irrigation methods are reported. 

Main tasks in land cultivation are the preparation of the land and harvesting. For these processes the task division of 

. It can be derived that mainly men are responsible for the 

preparation of the land and harvesting, followed by women. The role of boys and girls is limited. However, in the harvesting 

cipation rate of women, boys and girls is higher than for the preparation of land. In few cases the 

household employs workers for land preparation (0.2 %), and harvesting (1%). No significant differences are found between 



 

 

 

E.4 LIVESTOCK 

Besides agriculture another important sector is livestock. Traditionally Masai are pastoralists and livestock is their most 

important asset. The number of cows and goats is an

culture.  

The large majority of the households in the sample own one or more types of livestock. Comparing the three 

percentage of households having livestock is about the same. In Naberera the percentage is slightly higher than the mean 

(88%), in Terrat the percentage is slightly below the mean (85%). However, no significant differences are found between 

the areas (χ
2
 (2, n = 510) = .685, p < .710). 

sheep, donkeys and poultry. Livestock, and mainly cattle, plays an important role in family functio

funerals. Masai men pay a bride price to their family in law when they want to marry a girl. This bride price is mainly 

expressed in a number of cows, sometimes 

Area  Cow 

Orkesumet 61 % 

Naberera 65 % 

Terrat 65 % 

Total  64 % 

Table E.9: Ownership of livestock types  

The ownership of cows does not show significa

the ownership of goats (χ
2
 (2, n = 510) = 

ownership of poultry (χ
2
 (2, n = 510) = 2.169

n = 510) = 8.532), p > .014) 

It is difficult for Masai to get married nowadays, the last years the bride price was very 

high. For this year the traditional leaders have set a 

92% 91%

Men

Figure E.20: Task division agriculture 

Besides agriculture another important sector is livestock. Traditionally Masai are pastoralists and livestock is their most 

important asset. The number of cows and goats is an important indicator of wealth; it defines hierarchy in the Masai 

 

Figure E.21: Livestock 

The large majority of the households in the sample own one or more types of livestock. Comparing the three 

percentage of households having livestock is about the same. In Naberera the percentage is slightly higher than the mean 

(88%), in Terrat the percentage is slightly below the mean (85%). However, no significant differences are found between 

710). The most common types of livestock are, in order of frequency, goats, cows, 

Livestock, and mainly cattle, plays an important role in family functions like marriages and 

a bride price to their family in law when they want to marry a girl. This bride price is mainly 

, sometimes complemented with a number of other livestock.   

Goat Sheep Donkey Poultry

61 % 43 % 41 % 41%

68 % 55 % 37 % 34 %

72 % 57 % 40 % 36 %

67 % 49 % 39 % 37 %

The ownership of cows does not show significant differences between the areas (χ
2
 (2, n = 510) = .038

) = 5.043, p <.0.80), the ownership of donkeys (χ
2
 (2, n = 510) = 

2.169, p < .338). Only the ownership of sheep is statistically significant different (

It is difficult for Masai to get married nowadays, the last years the bride price was very 

high. For this year the traditional leaders have set a maximum; 8 cows for a wife. My first 
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Besides agriculture another important sector is livestock. Traditionally Masai are pastoralists and livestock is their most 

important indicator of wealth; it defines hierarchy in the Masai 

The large majority of the households in the sample own one or more types of livestock. Comparing the three regions, the 

percentage of households having livestock is about the same. In Naberera the percentage is slightly higher than the mean 

(88%), in Terrat the percentage is slightly below the mean (85%). However, no significant differences are found between 

The most common types of livestock are, in order of frequency, goats, cows, 

ns like marriages and 

a bride price to their family in law when they want to marry a girl. This bride price is mainly 

Poultry Other 

41% 2 % 

34 % - 

36 % 1 % 

37 % 1 % 

.038, p <.686). Nor does 

) = .564, p <.754) and the 

338). Only the ownership of sheep is statistically significant different (χ
2
 (2, 

It is difficult for Masai to get married nowadays, the last years the bride price was very 

maximum; 8 cows for a wife. My first 



 

 

 

wife had cost me 18 cows. Sometimes we also pay by goats. 

Masai elder, Terrat 

When a woman enters the boma of her 

they get married. Men have ownership over the cattle, they decide whether a cow will be sold or slaughtered. In the 

intervention areas many Masai women are given the right to sell the milk from the cows to the MPU’s. This way, women 

can generate some income themselves and strengthen their position.

Buying and selling cattle is a source of income for Masai, every Thursday there is a cattle market in Terrat 

other livestock is traded.  

E.4.1 COWS 

Cows are the most important type of livesto

Traditionally the Masai depended on cows for their daily food. A traditional Masai diet relies on blo

cattle. Cows are kept within the boma overnight to prote

guided mainly by Masai boys. Boys leave the boma early in the morning only to come back at the end of the day. Cows are 

counted every day by the men. Cow owners are selected for further research

number of households, it is observed that the number of cows per household is twice as high in Naberera as in Orkesumet 

and Terrat. However, many outliers occur when calculating the mean number of cows. After deleti

all cases a number of cows higher than 20), an adjusted mean is calculated. No significant difference is found between the 

mean number of cows between the areas (

Area Minimum

Orkesumet 1 

Naberera 1 

Terrat 1 

Total  1 

Table E.10: Ownership of cows  

Households are asked if the number of cows has decreased or incr

have been severe droughts in the region, as a result many cattle died due to insufficient grasses and water. The large 

majority of the cow owners indicate that the number of cattle decreased when compar

households have been selected to analyze the reasons for the decrease. 

Figure E.22: Decrease / increase number of cows

The main reason for a decreasing number of cows is drought. In the large majority of the cases the number of cows 

decreased, this was due to the drought (72%). Another reason for the decrease is cattle diseases (23%). Vaccinat

expensive, and many can’t afford it. Family functions and trade are other reasons for a decrease of the number of cows (5% 

and 0.5 % respectively). About two third of the households sell cow products, meat, milk or skin. One third doesn’t sell 

products.  

After the rainy seasons there is enough pasture land for cattle available. However, during periods of drought grasses are dry

or not existent, and water availability is low. In order to feed their cows, many Masai are obliged to move their c

temporary boma’s, in search for pasture land and water. When there is enough water and pasture land available around 

their permanent boma, they return home. 

22%
8%

Increase No change

Decrease / Increase Cows

wife had cost me 18 cows. Sometimes we also pay by goats. Petro Ngoiyo Ole Mindiya

 husband, she is given cattle by friends and families. Also men receive cattle w

they get married. Men have ownership over the cattle, they decide whether a cow will be sold or slaughtered. In the 

intervention areas many Masai women are given the right to sell the milk from the cows to the MPU’s. This way, women 

ncome themselves and strengthen their position. 

Buying and selling cattle is a source of income for Masai, every Thursday there is a cattle market in Terrat 

Cows are the most important type of livestock for the Masai. As argued before, ownership defines wealth and hierarchy. 

Traditionally the Masai depended on cows for their daily food. A traditional Masai diet relies on blo

Cows are kept within the boma overnight to protect them against wildlife and are pastured during the daytime, 

guided mainly by Masai boys. Boys leave the boma early in the morning only to come back at the end of the day. Cows are 

counted every day by the men. Cow owners are selected for further research, in total 324 households. Comparing the 

number of households, it is observed that the number of cows per household is twice as high in Naberera as in Orkesumet 

and Terrat. However, many outliers occur when calculating the mean number of cows. After deleti

all cases a number of cows higher than 20), an adjusted mean is calculated. No significant difference is found between the 

mean number of cows between the areas (χ
2
 (2, n =248) = 5.744, p < .057).  

Minimum Maximum Mean number 

 200 20.2 

 500 50.4 

 500 25.3 

 500 31.8 

Households are asked if the number of cows has decreased or increased compared to last year. The past two years there 

have been severe droughts in the region, as a result many cattle died due to insufficient grasses and water. The large 

majority of the cow owners indicate that the number of cattle decreased when compared to last year (70%). These 

households have been selected to analyze the reasons for the decrease.  

 

: Decrease / increase number of cows  Figure E.23: Reason decrease cattle

The main reason for a decreasing number of cows is drought. In the large majority of the cases the number of cows 

decreased, this was due to the drought (72%). Another reason for the decrease is cattle diseases (23%). Vaccinat

expensive, and many can’t afford it. Family functions and trade are other reasons for a decrease of the number of cows (5% 

and 0.5 % respectively). About two third of the households sell cow products, meat, milk or skin. One third doesn’t sell 

After the rainy seasons there is enough pasture land for cattle available. However, during periods of drought grasses are dry

or not existent, and water availability is low. In order to feed their cows, many Masai are obliged to move their c

temporary boma’s, in search for pasture land and water. When there is enough water and pasture land available around 

their permanent boma, they return home.  

70%

Decrease

Decrease / Increase Cows

72%

23%
5%

Drought Diseases Family 

functions

Reason decrease cattle
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Petro Ngoiyo Ole Mindiya, 

Also men receive cattle when 

they get married. Men have ownership over the cattle, they decide whether a cow will be sold or slaughtered. In the 

intervention areas many Masai women are given the right to sell the milk from the cows to the MPU’s. This way, women 

Buying and selling cattle is a source of income for Masai, every Thursday there is a cattle market in Terrat where cattle and 

ck for the Masai. As argued before, ownership defines wealth and hierarchy. 

Traditionally the Masai depended on cows for their daily food. A traditional Masai diet relies on blood, milk and meat from 

ct them against wildlife and are pastured during the daytime, 

guided mainly by Masai boys. Boys leave the boma early in the morning only to come back at the end of the day. Cows are 

, in total 324 households. Comparing the 

number of households, it is observed that the number of cows per household is twice as high in Naberera as in Orkesumet 

and Terrat. However, many outliers occur when calculating the mean number of cows. After deleting these cases (excluding 

all cases a number of cows higher than 20), an adjusted mean is calculated. No significant difference is found between the 

Adjusted mean 

6.7 

7.5 

8.6 

7.6  

eased compared to last year. The past two years there 

have been severe droughts in the region, as a result many cattle died due to insufficient grasses and water. The large 

ed to last year (70%). These 

 

: Reason decrease cattle 

The main reason for a decreasing number of cows is drought. In the large majority of the cases the number of cows 

decreased, this was due to the drought (72%). Another reason for the decrease is cattle diseases (23%). Vaccinating cows is 

expensive, and many can’t afford it. Family functions and trade are other reasons for a decrease of the number of cows (5% 

and 0.5 % respectively). About two third of the households sell cow products, meat, milk or skin. One third doesn’t sell any 

After the rainy seasons there is enough pasture land for cattle available. However, during periods of drought grasses are dry 

or not existent, and water availability is low. In order to feed their cows, many Masai are obliged to move their cattle to 

temporary boma’s, in search for pasture land and water. When there is enough water and pasture land available around 

2%

Family 

functions

Other

Reason decrease cattle



 

 

 

When asking about the average number of months households have to move their cattle, vari

average cattle owners move their cattle for a period of 3

at all; the maximum number of months 

Task division of moving the cattle is presented below, cattle is moved mainly by men and boys. In a few cases women are 

occupied with this task, girls never move cattle. A share of 20 % indicates that no one of the household move the cattle. 

Either the cattle is not moved, or this task is subcon

Most households refer to a veterinary when cattle get sick. Only in few cases traditional healing is applied (1%) or nothing 

done (1%). Vaccinating cattle is done by a little more than half of the cow owners (53%). Another portion indicates to 

vaccinate cattle, but not always. A minority doesn’t vaccinate their cattle. 

Vaccinating cattle is expensive; it costs about 6500 

money will normally vaccinate their cattle.

Figure E.25: Vaccinate cattle

Masai women use cow dung to plaster their house. In addition, cow dung is used as a fertilizer, selling or nothing special. 

Masai women milk the cows with help of their daughters. Milk is used for self

Masai diet. The surplus of milk can be sold on the local market or to the Milk Processing Unit of Engiteng (MPU). Only cow 

milk can be sold to Engiteng. A large part of the household sells milk to the MPU (43%). An equal share of households 

doesn’t sell milk. Another part sells milk to the local market (14%).  

When asked why people don’t sell milk to the MPU’s of Engiteng, the main reason is a lower price of 

sell their milk at the local market. Other reasons are unawareness (2 %), too 

values account for 16 % of the results.  

53%

29%

Yes Not always

Vaccinate Cattle

When asking about the average number of months households have to move their cattle, various answers are given. On 

average cattle owners move their cattle for a period of 3.6 months per year. Some people indicate not to move their cattle 

the maximum number of months that cattle are moved is 10.  

esented below, cattle is moved mainly by men and boys. In a few cases women are 

occupied with this task, girls never move cattle. A share of 20 % indicates that no one of the household move the cattle. 

Either the cattle is not moved, or this task is subcontracted to paid workers.  

 

Figure E.24: Task division moving cattle 

Most households refer to a veterinary when cattle get sick. Only in few cases traditional healing is applied (1%) or nothing 

Vaccinating cattle is done by a little more than half of the cow owners (53%). Another portion indicates to 

vaccinate cattle, but not always. A minority doesn’t vaccinate their cattle.  

it costs about 6500 TSH per cow. The cattle is put at risk if not vaccinated, those who have 

money will normally vaccinate their cattle.  

 

: Vaccinate cattle  Figure E.26: Use manure / dung 

Masai women use cow dung to plaster their house. In addition, cow dung is used as a fertilizer, selling or nothing special. 

Masai women milk the cows with help of their daughters. Milk is used for self-consumption, is an important ingredient of a 

sai diet. The surplus of milk can be sold on the local market or to the Milk Processing Unit of Engiteng (MPU). Only cow 

milk can be sold to Engiteng. A large part of the household sells milk to the MPU (43%). An equal share of households 

. Another part sells milk to the local market (14%).   

When asked why people don’t sell milk to the MPU’s of Engiteng, the main reason is a lower price of 

sell their milk at the local market. Other reasons are unawareness (2 %), too far away (14 %), not enough milk (7 %). Missing 

 

55%

2%

46%

0%

20%

Men Women Boys Girls Noone

Move cattle

18%

No 

Vaccinate Cattle

15%

48%

Fertilizer Selling

Use manure / dung (cow)
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ous answers are given. On 

6 months per year. Some people indicate not to move their cattle 

esented below, cattle is moved mainly by men and boys. In a few cases women are 

occupied with this task, girls never move cattle. A share of 20 % indicates that no one of the household move the cattle. 

Most households refer to a veterinary when cattle get sick. Only in few cases traditional healing is applied (1%) or nothing is 

Vaccinating cattle is done by a little more than half of the cow owners (53%). Another portion indicates to 

cattle is put at risk if not vaccinated, those who have 

 

Masai women use cow dung to plaster their house. In addition, cow dung is used as a fertilizer, selling or nothing special. 

consumption, is an important ingredient of a 

sai diet. The surplus of milk can be sold on the local market or to the Milk Processing Unit of Engiteng (MPU). Only cow 

milk can be sold to Engiteng. A large part of the household sells milk to the MPU (43%). An equal share of households 

When asked why people don’t sell milk to the MPU’s of Engiteng, the main reason is a lower price of milk; people prefer to 

far away (14 %), not enough milk (7 %). Missing 

37%

Nothing

Use manure / dung (cow)



 

 

 

Figure E.27

Most people do not sell meat (98%). People that sell meat sell it at the market in Terrat or in surrounding villages. 

Satisfaction about cattle prices is low. The large majority of the respondents is unsatisfied with the price of cattle. 

Satisfaction about prices of cattle products (milk, meat, skin) is higher. Satisfaction rates are provided in figures 

E.30.  

 

Figure E.29: Satisfaction cattle price

E.4.2 GOATS 

Another important type of livestock for the Masai are goats. Like cows, goats are kept inside the boma. Small goats are kept 

inside the house. A separate closet is built to store the sma

the house. In the evening the goats are kept inside to protect them to wildlife. In daytime, goats are pastured together with

the cows.  

An overview of the minimum and maximum number of goat

table E.11. Many values are classified as outliers when calculating the mean, an adjusted mean is calculated deleting these 

values (all cases with values higher than 45). No significant differences

between the areas (χ
2
 (2, n =280) = 4.988

percentage is highest in Terrat.  

Area Minimum 

Orkesumet 1 

Naberera 1 

Terrat 1 

Total  1 

Table E.11: Ownership of goats 

Again, the respondents are asked to indicate a decrease or increase in the number of goats compared t

Again, the large majority reports a decrease (62 %).  The remainder of the households experienced an increase in the 

number of goats, or no change (8 % and 28 % respectively). 

The main reason for a decrease is again drought, followed 

reason of a decreased number of goats. 

43%

14%

MPU Local market

Selling Milk

18%
10%

Yes Sometimes

Satisfaction Cattle Price

 

27: Selling milk  Figure E.28: Reason not selling milk to 

Most people do not sell meat (98%). People that sell meat sell it at the market in Terrat or in surrounding villages. 

Satisfaction about cattle prices is low. The large majority of the respondents is unsatisfied with the price of cattle. 

ion about prices of cattle products (milk, meat, skin) is higher. Satisfaction rates are provided in figures 

 

: Satisfaction cattle price  Figure E.30: Satisfaction price cattle products

Another important type of livestock for the Masai are goats. Like cows, goats are kept inside the boma. Small goats are kept 

inside the house. A separate closet is built to store the small goats. Bigger goats are kept in a small shed in the boma, near 

the house. In the evening the goats are kept inside to protect them to wildlife. In daytime, goats are pastured together with

An overview of the minimum and maximum number of goats per household, as well as the mean number is

. Many values are classified as outliers when calculating the mean, an adjusted mean is calculated deleting these 

values (all cases with values higher than 45). No significant differences are found in adjusted mean number of goats 

4.988, p < .083). About one third of the goat keepers sell goat products (meat, milk), the 

Maximum Mean number  

 

Adjusted mean 

500 53.6 13.3

360 64.8 11.1

200 39.0 14.8

500 31.9 13.2

Again, the respondents are asked to indicate a decrease or increase in the number of goats compared t

Again, the large majority reports a decrease (62 %).  The remainder of the households experienced an increase in the 

number of goats, or no change (8 % and 28 % respectively).  

The main reason for a decrease is again drought, followed by diseases. In few cases trade and family functions are the 

reason of a decreased number of goats.  

44%

Local market Don't sell milk

Selling Milk

2%

61%

14% 7%

Unaware Lower 

price

Too far 

way

Not 

enough 

milk

Reason Not Selling to MPU

72%

Sometimes No

Satisfaction Cattle Price

32%

8%

Yes Sometimes

Satisfaction Price Cattle Products
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: Reason not selling milk to Engiteng 

Most people do not sell meat (98%). People that sell meat sell it at the market in Terrat or in surrounding villages. 

Satisfaction about cattle prices is low. The large majority of the respondents is unsatisfied with the price of cattle. 

ion about prices of cattle products (milk, meat, skin) is higher. Satisfaction rates are provided in figures E.29 and 

 

: Satisfaction price cattle products 

Another important type of livestock for the Masai are goats. Like cows, goats are kept inside the boma. Small goats are kept 

ll goats. Bigger goats are kept in a small shed in the boma, near 

the house. In the evening the goats are kept inside to protect them to wildlife. In daytime, goats are pastured together with 

s per household, as well as the mean number is provided in 

. Many values are classified as outliers when calculating the mean, an adjusted mean is calculated deleting these 

are found in adjusted mean number of goats 

About one third of the goat keepers sell goat products (meat, milk), the 

Adjusted mean  Sell goat products 

13.3 30 % 

11.1 32 % 

14.8 39 % 

13.2 34 % 

Again, the respondents are asked to indicate a decrease or increase in the number of goats compared to the previous year. 

Again, the large majority reports a decrease (62 %).  The remainder of the households experienced an increase in the 

by diseases. In few cases trade and family functions are the 

7% 16%

Not 

enough 

milk

Missing 

values

Reason Not Selling to MPU

60%

No

Satisfaction Price Cattle Products



 

 

 

Figure E.31: Increase/ decrease goats                               

E.4.3 SHEEP 

Sheep are another type of livestock frequently that is owned. Figures about minimum, maximum, mean and selling are 

provided in table E.12. Again, an adjusted mean is calculated by excluding cases

differences in mean number of sheep are found between the areas (

Area Minimum 

Orkesumet 1 

Naberera 1 

Terrat 1 

Total  1 

Table E.12: Ownership goats 

For the main part of households, the number of sheep decreased compared to the previous year. Again, drought

to be the main reason followed by diseases. 

Figure E.33 Increase / decrease sheep

E.4.4 DONKEYS 

Donkeys are used to collect water at water points. One donkey load of water normally is 2 buckets of 20 liters. Besides 

water collection, donkeys do not really have a function. However, some households report to sell products from donkeys, 

this could be water that is collected by the help of donkeys, meat or skin.

The minimum, maximum and mean number of donkeys is provided in table 

excluding outliers (all values above 9). No significant differences are found in the adjus

between the areas (χ
2
 (2, n =181) = 1.914, p <

 

 

 

 

28.30%

9.70%

Increase No change

Increase / Decrease Number of Goats  

27%

9%

Increase No change

Increase / Decrease Number of Sheep

 

: Increase/ decrease goats                                Figure E.32: Reason decrease goats

Sheep are another type of livestock frequently that is owned. Figures about minimum, maximum, mean and selling are 

. Again, an adjusted mean is calculated by excluding cases with values exceeding 25. No significant 

differences in mean number of sheep are found between the areas (χ
2
 (2, n =210) = 3.423, p < .181). 

Maximum Mean number 

 

Adjusted mean

200 17.2 7.6

300 30.8 7.4

100 15.6 8.7

300 21.4 7.9

For the main part of households, the number of sheep decreased compared to the previous year. Again, drought

to be the main reason followed by diseases.  

 

Increase / decrease sheep  Figure E.34: Reason decrease goats

used to collect water at water points. One donkey load of water normally is 2 buckets of 20 liters. Besides 

water collection, donkeys do not really have a function. However, some households report to sell products from donkeys, 

collected by the help of donkeys, meat or skin. 

The minimum, maximum and mean number of donkeys is provided in table E.13. Also here, and adjusted mean is calculated 

excluding outliers (all values above 9). No significant differences are found in the adjusted mean number of donkeys 

1.914, p < .384).  

61.90%

Decrease

Increase / Decrease Number of Goats  

2%

59%

35%

Trade Drought Diseases

Reason decrease goats

64%

Decrease

Increase / Decrease Number of Sheep

1%

61%

30%

7%

Trade Drought Diseases Family 

functions

Reason Decrease Number of Sheep
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: Reason decrease goats 

Sheep are another type of livestock frequently that is owned. Figures about minimum, maximum, mean and selling are 

with values exceeding 25. No significant 

181).  

Adjusted mean Sell sheep 

products 

7.6 28 % 

7.4 30 % 

8.7 44 % 

7.9 34 % 

For the main part of households, the number of sheep decreased compared to the previous year. Again, drought is argued 

 

: Reason decrease goats 

used to collect water at water points. One donkey load of water normally is 2 buckets of 20 liters. Besides 

water collection, donkeys do not really have a function. However, some households report to sell products from donkeys, 

. Also here, and adjusted mean is calculated 

ted mean number of donkeys 

4%

Diseases Family 

functions

Reason decrease goats

7% 1%

Family 

functions

Other 

Reason Decrease Number of Sheep



 

 

 

Area Minimum 

Orkesumet 1 

Naberera 1 

Terrat 1 

Total  1 

Table E.13: Ownership donkeys 

About half of the households do not report a decrease or increase of the number of donkeys. For the households that do, 

the drought is again the main reason for a decrease, fol

 

Figure E.35: Increase / decrease donkey

E.4.5 POULTRY 

In total, 37% of the households in the samp

presented in table E.14. The adjusted mean is calculated by excluding outliers (all cases that exceed a value of 34). No 

significant differences are found between the areas (

Area Minimum 

Orkesumet 1 

Naberera 1 

Terrat 1 

Total  1 

Table E.14: Ownership poultry 

The number of poultry decreased for the large majority of poultry owners, the main reason is presence of diseases, and to a 

lower extent the drought. Poultry can be traded at market 

Figure E.37: Increase / decrease poultry

E.4.6 OTHER LIVESTOCK 

Other livestock is very rare in the intervention areas. One household reports to have camels. In general, many households 

own some dogs or cats. Dogs and cats are not used in a productive way, and therefore left out of the analysis. 

15%

52%

Increase No change

Increase / Decrease Number of Donkeys

28%

9%

Increase No change

Increase / Decrease Poultry

Maximum Mean number Adjusted mean 

14 3.1 2.5

23 4.0 2.5

35 3.5 2.2

35 3.5 2.4

About half of the households do not report a decrease or increase of the number of donkeys. For the households that do, 

the drought is again the main reason for a decrease, followed by diseases.  

 

: Increase / decrease donkey  Figure E.36: Reason decrease donkeys

In total, 37% of the households in the sample holds poultry. Minimum, maximum and mean numbers per area are 

. The adjusted mean is calculated by excluding outliers (all cases that exceed a value of 34). No 

significant differences are found between the areas (χ
2
 (2, n =185) = 1.498, p < .473).  

Maximum Mean number 

 

Adjusted mean

40 12.4 11.4

30 11.4 11.4

50 10.2 9.5

50 11.4 10.8

The number of poultry decreased for the large majority of poultry owners, the main reason is presence of diseases, and to a 

lower extent the drought. Poultry can be traded at market days; trade is another reason that is reported for

 

: Increase / decrease poultry  Figure E.38: Reason decrease poultry

vention areas. One household reports to have camels. In general, many households 

own some dogs or cats. Dogs and cats are not used in a productive way, and therefore left out of the analysis. 

34%

Decrease

Increase / Decrease Number of Donkeys

62%

33%

2%

Drought Diseases Family 

functions

Reason Decrease Number of Donkeys

63%

Decrease

Increase / Decrease Poultry

10% 10%

Trade Drought

Reason Decrease Poultry
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Adjusted mean  Sell sheep 

products 

2.5 5 % 

2.5 9 % 

2.2 7 % 

2.4 7% 

About half of the households do not report a decrease or increase of the number of donkeys. For the households that do, 

 

: Reason decrease donkeys 

le holds poultry. Minimum, maximum and mean numbers per area are 

. The adjusted mean is calculated by excluding outliers (all cases that exceed a value of 34). No 

Adjusted mean Sell sheep 

products 

11.4 45 % 

11.4 45 % 

9.5 33 % 

10.8 41% 

The number of poultry decreased for the large majority of poultry owners, the main reason is presence of diseases, and to a 

trade is another reason that is reported for a decrease.  

 

: Reason decrease poultry 

vention areas. One household reports to have camels. In general, many households 

own some dogs or cats. Dogs and cats are not used in a productive way, and therefore left out of the analysis.  

3%

Family 

functions

Other 

Reason Decrease Number of Donkeys

80%

Diseases

Reason Decrease Poultry



 

 

 

E.5 OUTGROWER 

In all areas outgrowers can be found but they are

2006 mainly focused on Orkesumet and Terrat. However, since the ranch Rotiana is close to Naberera and many people are 

employed at the farm there is some knowledge about j

areas for the new outgrower scheme that will be implemented by the next rain season around August 2010. All 

respondents are asked about their land availability and their willingness to grow 

The respondents are asked about the size of their land, and the amount of land they have that is currently not used for crop 

cultivation. In total 12 % of the respondents don’t have land available. When excluding these households from further 

analysis, mean numbers of land availability are presented in table 

calculated by excluding all outliers (cases exceeding a value of 33). No significant differences are found between the areas 

(χ
2
 (2, n =354) = 3.458, p < .177).  

The adjusted mean amount of land that is not in use for agriculture is calculated by excluding outliers (all cases exceeding 

value of 32). No significant differences are found between the areas (

Area Mean amount of 

land available (acre) 

Orkesumet 26.7 

Naberera 43.1 

Terrat 24.8 

Total 31.8 

Table E.15: Land availability  

The households that have land available currently not in use for agriculture are asked if they are interested in planting 

jatropha. The large majority of the households with available land indicate to be interested to grow jatropha. No significant 

differences are found between the areas (

Figure 

To contribute to the food fuel discussion considering fuel crops to be a threat to food crops, the respondents are asked 

about time allocation and if they would consider to replace food crops by jatropha. Results are 

and E.41.  

 

Figure E.40: Time allocation food crops

20%

76%

1%

Less time No changeMore time

Time allocation food cops

In all areas outgrowers can be found but they are concentrated in Orkesumet. The outgrowers’ scheme set up by IOPA in 

2006 mainly focused on Orkesumet and Terrat. However, since the ranch Rotiana is close to Naberera and many people are 

there is some knowledge about jatropha present.  All the intervention areas are potential outgrower 

grower scheme that will be implemented by the next rain season around August 2010. All 

respondents are asked about their land availability and their willingness to grow jatropha.  

e respondents are asked about the size of their land, and the amount of land they have that is currently not used for crop 

In total 12 % of the respondents don’t have land available. When excluding these households from further 

numbers of land availability are presented in table E.15. The adjusted mean amount of land available is 

calculated by excluding all outliers (cases exceeding a value of 33). No significant differences are found between the areas 

The adjusted mean amount of land that is not in use for agriculture is calculated by excluding outliers (all cases exceeding 

No significant differences are found between the areas (χ
2
 (2, n =205) = 5.519, p < .063). 

land available (acre)  

Adjusted 

mean  

Land not used for 

agriculture 

Mean amount non

agricultural land 

(acre)  

10.0 53 % 25.6 

11.9 60 % 43.3 

10.6 59 % 24.0 

10.7 57 % 31.7 

The households that have land available currently not in use for agriculture are asked if they are interested in planting 

ajority of the households with available land indicate to be interested to grow jatropha. No significant 

differences are found between the areas (χ
2
 (2, n =256) = 3.077, p < .545).  

 

Figure E.39: Interested grow jatropha when land available 

To contribute to the food fuel discussion considering fuel crops to be a threat to food crops, the respondents are asked 

about time allocation and if they would consider to replace food crops by jatropha. Results are prese

: Time allocation food crops  Figure E.41: Food crop substitution
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scheme set up by IOPA in 

2006 mainly focused on Orkesumet and Terrat. However, since the ranch Rotiana is close to Naberera and many people are 

All the intervention areas are potential outgrower 

grower scheme that will be implemented by the next rain season around August 2010. All 

e respondents are asked about the size of their land, and the amount of land they have that is currently not used for crop 

In total 12 % of the respondents don’t have land available. When excluding these households from further 

. The adjusted mean amount of land available is 

calculated by excluding all outliers (cases exceeding a value of 33). No significant differences are found between the areas 

The adjusted mean amount of land that is not in use for agriculture is calculated by excluding outliers (all cases exceeding a 

063).  

Mean amount non-

agricultural land 

Adjusted mean 

8.5 

11.3 

9.9 

9.9 

The households that have land available currently not in use for agriculture are asked if they are interested in planting 

ajority of the households with available land indicate to be interested to grow jatropha. No significant 

To contribute to the food fuel discussion considering fuel crops to be a threat to food crops, the respondents are asked 

presented in figures E.40 

  

: Food crop substitution 

8%

Missing

Food crop substitution



 

 

 

It should be noted that many respondents don’t

should be regarded of the respondents’ intentions based on available information. The large majority of the respondents 

don’t expect a change in time allocation to food crops. One fifth 

crop cultivation. The large majority of the respondents have no intentions to substitute food crops by jatropha crops. 

However, a small fraction would consider substitution. A considerable part of th

probably due to a lack of information; these are captured in the category ‘missing’. From these preliminary results can be 

derived that jatropha shouldn’t be regarded as a threat to food crop cultivation. However, 

questions again when people have more information about, and preferably more experience with the fuel crop.  

E.6 HOUSING  

In this section, statistics about housing characteristics are presented. Traditional Masai families 

can be found outside of the village center, so the Masai are close to pasture land for their cattle. In a boma, Masai men liv

with all of his women. Every woman builds a separate house for herself and her future children when she

Masai men randomly sleep in one of the houses in their boma.  Often, more men live together in a boma. Bomas vary in 

size, a small boma can consist of one or two houses, big bomas can have 18 or even more houses. 

Traditionally, girls leave the boma when they are given to someone in marriage. They enter the boma of their husband. On 

the other hand, boys don’t leave the boma. When they marry, their wives often build a house in the boma they already 

lived in. Some Masai men start a boma by t

In the sample residents of the village center are included, as well as traditional Masai people that live in bomas outside of

the city center. Housing characteristics will differ amongst the two groups. In the

a traditional Masai house or a modern house are 57% and 43 % respectively. 

In general, the large majority of the respondents perceive their housing situation as less than adequate (71%). A minority is

satisfied with their housing situation; more than adequate (7%). No significant differences in adequacy of housing are found 

between the areas (χ
2
 (2, n =491) = 1.065

However, the large majority of the people that value their house as more than adequate lives in a modern house (87.5%). 

The remaining part lives in a traditional Masai house (12.5%). There is a significant difference in

and a modern house (χ
2
 (2, n =491) = .246

Main problems with the house are summarized in 

frequent problem, followed by the stability of the house,

portion of the respondents reports not to have any problems with the house (12%). In the category other several problems 

are grouped like; the house is not finished, the house is rented and wil

When comparing the problems between the

that do not report any problems with the house ar

be statistically significant (χ
2
 (1, n =508) = 

27%

50%

1%

46%

No problems Too small

It should be noted that many respondents don’t have much knowledge about jatropha; the questions to these questions 

should be regarded of the respondents’ intentions based on available information. The large majority of the respondents 

don’t expect a change in time allocation to food crops. One fifth indicates to think less time would be available for food 

crop cultivation. The large majority of the respondents have no intentions to substitute food crops by jatropha crops. 

However, a small fraction would consider substitution. A considerable part of the respondents didn’t answer the question, 

these are captured in the category ‘missing’. From these preliminary results can be 

derived that jatropha shouldn’t be regarded as a threat to food crop cultivation. However, it is recommendable to ask these 

questions again when people have more information about, and preferably more experience with the fuel crop.  

In this section, statistics about housing characteristics are presented. Traditional Masai families live in a boma. The bomas 

can be found outside of the village center, so the Masai are close to pasture land for their cattle. In a boma, Masai men liv

with all of his women. Every woman builds a separate house for herself and her future children when she

Masai men randomly sleep in one of the houses in their boma.  Often, more men live together in a boma. Bomas vary in 

size, a small boma can consist of one or two houses, big bomas can have 18 or even more houses.  

ve the boma when they are given to someone in marriage. They enter the boma of their husband. On 

the other hand, boys don’t leave the boma. When they marry, their wives often build a house in the boma they already 

lived in. Some Masai men start a boma by themselves, alone or together with a relative.  

In the sample residents of the village center are included, as well as traditional Masai people that live in bomas outside of

the city center. Housing characteristics will differ amongst the two groups. In the sample the percentages of people living in 

a traditional Masai house or a modern house are 57% and 43 % respectively.  

In general, the large majority of the respondents perceive their housing situation as less than adequate (71%). A minority is

with their housing situation; more than adequate (7%). No significant differences in adequacy of housing are found 

1.065, p < .587).   

he large majority of the people that value their house as more than adequate lives in a modern house (87.5%). 

The remaining part lives in a traditional Masai house (12.5%). There is a significant difference in the adequacy of a Masai 

.246, p > .000).  

Main problems with the house are summarized in figure E.42. It can be concluded that the size of the house is the most 

frequent problem, followed by the stability of the house, a leaking roof, age and the materials that are used.  A small 

portion of the respondents reports not to have any problems with the house (12%). In the category other several problems 

are grouped like; the house is not finished, the house is rented and wild animals.  

Figure E.42: Problems house 

When comparing the problems between the two types of houses, some differences are observed. The percentage of people 

that do not report any problems with the house are mainly people that live in a modern house. This difference is found to 

) = 82.922, p > .000).  
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28%
24%
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the questions to these questions 

should be regarded of the respondents’ intentions based on available information. The large majority of the respondents 

indicates to think less time would be available for food 

crop cultivation. The large majority of the respondents have no intentions to substitute food crops by jatropha crops. 

e respondents didn’t answer the question, 

these are captured in the category ‘missing’. From these preliminary results can be 

it is recommendable to ask these 

questions again when people have more information about, and preferably more experience with the fuel crop.   

live in a boma. The bomas 

can be found outside of the village center, so the Masai are close to pasture land for their cattle. In a boma, Masai men live 

with all of his women. Every woman builds a separate house for herself and her future children when she enters the boma. 

Masai men randomly sleep in one of the houses in their boma.  Often, more men live together in a boma. Bomas vary in 

 

ve the boma when they are given to someone in marriage. They enter the boma of their husband. On 

the other hand, boys don’t leave the boma. When they marry, their wives often build a house in the boma they already 

In the sample residents of the village center are included, as well as traditional Masai people that live in bomas outside of 

sample the percentages of people living in 

In general, the large majority of the respondents perceive their housing situation as less than adequate (71%). A minority is 

with their housing situation; more than adequate (7%). No significant differences in adequacy of housing are found 

he large majority of the people that value their house as more than adequate lives in a modern house (87.5%). 

the adequacy of a Masai 

. It can be concluded that the size of the house is the most 

a leaking roof, age and the materials that are used.  A small 

portion of the respondents reports not to have any problems with the house (12%). In the category other several problems 

 

, some differences are observed. The percentage of people 

e mainly people that live in a modern house. This difference is found to 

5%
1%

Other 



 

 

 

Significant differences between a modern and a Masai house can be found with respect to a leaking roof (

1.469E2, p > .000), the age of the house (

and dissatisfaction with the material (χ
2

These problems are more frequent for a tradi

During the rainy season the Masai often stretch a tarpaulin over the roof of the house to prevent leakage. 

For further analysis a distinction is made between a traditional Masai house and a modern house. 

E.6.1 TRADITIONAL MASAI HOUSE

In the sample, 288 respondents live in traditional Masai houses (57%). As noted before, traditional Masai women build a 

house for herself and her children when she enters the boma of her husband. The house is the only property of a

woman. Building a house doesn’t involve any cost for about one third of the Masai woman. In some cases cost are made for 

either materials or workers.  

Figure E.43: Cost permanent Masai house

Respondents living in a traditional Masai house were asked to state their preference for a modern house. Almost all Masai 

would be interested in a modern house (98%). Main r

‘strong’ and ‘good’. Many respondents argue that a modern house would protect them against the rain. 

 

The houses are round, very small, and normally consist of one room. By means of wall

created. In the house, there is often a small separate space to keep small goats during the night. The materials that are 

used for the construction are listed in table 

Part of the house 

Wall 

Floor 

Roof 

Table E.16: Building materials Masai house 

E.6.2 MODERN HOUSE 

The characteristics of the respondents who are not living in traditional Masai ho

interviewees live in ´modern´ houses. The term modern house is used to distinguish traditional Masai houses from other 

types of houses, ‘more modern houses’. However, this doesn’t necessarily imply a better qual

concrete fall in this category, so do houses build of mud and sticks. Most respondents own the house they live in (76%). 

Renting is quite usual (19%). The remainder doesn’t own or rent the house they live in; they are offered a free

house of family and friends.  

35% 36%

No cost Cost work

Cost permanent Masai house

Significant differences between a modern and a Masai house can be found with respect to a leaking roof (

, the age of the house (χ
2
 (1, n = 508) = 10.149, p > .001), the stability (χ

2
 (1, n = 508

2
 (1, n = 508) =16.698, p > .000).  

These problems are more frequent for a traditional Masai house than for a modern house.  

During the rainy season the Masai often stretch a tarpaulin over the roof of the house to prevent leakage. 

For further analysis a distinction is made between a traditional Masai house and a modern house.  

USE 

In the sample, 288 respondents live in traditional Masai houses (57%). As noted before, traditional Masai women build a 

house for herself and her children when she enters the boma of her husband. The house is the only property of a

woman. Building a house doesn’t involve any cost for about one third of the Masai woman. In some cases cost are made for 

 

: Cost permanent Masai house  Figure E.44: Cost temporary Masai house

Respondents living in a traditional Masai house were asked to state their preference for a modern house. Almost all Masai 

would be interested in a modern house (98%). Main reasons are the stability of the house; a modern house is perceived a 

‘strong’ and ‘good’. Many respondents argue that a modern house would protect them against the rain. 

The houses are round, very small, and normally consist of one room. By means of walls and pass ways smaller areas are 

created. In the house, there is often a small separate space to keep small goats during the night. The materials that are 

used for the construction are listed in table E.16 below.  

Construction material

Wood sticks, dung

Earth, dung 

Dung, mud, grass

 

The characteristics of the respondents who are not living in traditional Masai houses are provided below. 

The term modern house is used to distinguish traditional Masai houses from other 

types of houses, ‘more modern houses’. However, this doesn’t necessarily imply a better quality. Although houses of 

concrete fall in this category, so do houses build of mud and sticks. Most respondents own the house they live in (76%). 

Renting is quite usual (19%). The remainder doesn’t own or rent the house they live in; they are offered a free

29%

Cost material

Cost permanent Masai house

88%

8% 3%

No cost Cost work Cost material

Cost temporary Masai house
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Significant differences between a modern and a Masai house can be found with respect to a leaking roof (χ
2
 (1, n = 508) = 

508) = 63.487, p > .000) 

During the rainy season the Masai often stretch a tarpaulin over the roof of the house to prevent leakage.  

 

In the sample, 288 respondents live in traditional Masai houses (57%). As noted before, traditional Masai women build a 

house for herself and her children when she enters the boma of her husband. The house is the only property of a Masai 

woman. Building a house doesn’t involve any cost for about one third of the Masai woman. In some cases cost are made for 

 

: Cost temporary Masai house 

Respondents living in a traditional Masai house were asked to state their preference for a modern house. Almost all Masai 

easons are the stability of the house; a modern house is perceived a 

‘strong’ and ‘good’. Many respondents argue that a modern house would protect them against the rain.  

s and pass ways smaller areas are 

created. In the house, there is often a small separate space to keep small goats during the night. The materials that are 

Construction material 

, dung 

 

Dung, mud, grass 

uses are provided below. In total 43% of the 

The term modern house is used to distinguish traditional Masai houses from other 

ity. Although houses of 

concrete fall in this category, so do houses build of mud and sticks. Most respondents own the house they live in (76%). 

Renting is quite usual (19%). The remainder doesn’t own or rent the house they live in; they are offered a free stay in the 

1%

Cost material Other 

Cost temporary Masai house



 

 

 

Figure E

The majority of the houses consist of more than one room, about 80%. Building materials depend on the house, 

subsequently the materials used for the construction of the roof, the walls and the floor is discussed. The main material for

the roof covering is iron sheets. In the survey, a combin

wood is used as struts for the iron sheets. Based on observations it is most likely the main material of the roof are iron 

sheets, therefore the combination of wood and iron sheets is grouped 

houses were classified to have a wood and iron sheet roof. 

The material for the floor is concrete or earth/mud, with frequencies of 69 % and 31 % respectively. Material 

shows a higher variety. Mud and unbaked bricks are most common materials for the walls, followed by baked bricks. Wood 

and concrete are used to a lesser extent. 

                                       Figure E.47: Materials r

E.6.3 ACCESS TO SANITATION 

About half of the households in the sample do not have access to any toilet facilities. Almost half of the resp

access to a pit latrine. Three households indicate to have a flush toilet, and some households use a public latrine (3%). 

When comparing the households living in a traditional Masai house and a modern house, big differences occur. The large 

majority of the households living in traditional Masai houses do not have access to any sanitary facilities (85%). In contrast 

to traditional Masai houses, the large majority of households living in modern houses have access to a pit latrine (90%). 

Public latrines and flush toilets are rarely used

76%

19%

Own Rent

Situation house

1% 1% 6%

Grass Leaves Wood

Material roof

0 1%

Flush toilet

 

E.45: Situation house                      Figure E.46: Material roof 

f more than one room, about 80%. Building materials depend on the house, 

subsequently the materials used for the construction of the roof, the walls and the floor is discussed. The main material for

the roof covering is iron sheets. In the survey, a combination of wood and irons sheets is frequently reported. Probably 

wood is used as struts for the iron sheets. Based on observations it is most likely the main material of the roof are iron 

sheets, therefore the combination of wood and iron sheets is grouped under ‘iron sheets’. In total 35 % of the modern 

houses were classified to have a wood and iron sheet roof. Figures are provided in figure E.46.  

The material for the floor is concrete or earth/mud, with frequencies of 69 % and 31 % respectively. Material 

shows a higher variety. Mud and unbaked bricks are most common materials for the walls, followed by baked bricks. Wood 

and concrete are used to a lesser extent.  

: Materials roof   Figure E.48: Materials walls  

About half of the households in the sample do not have access to any toilet facilities. Almost half of the resp

access to a pit latrine. Three households indicate to have a flush toilet, and some households use a public latrine (3%). 

When comparing the households living in a traditional Masai house and a modern house, big differences occur. The large 

ority of the households living in traditional Masai houses do not have access to any sanitary facilities (85%). In contrast 

to traditional Masai houses, the large majority of households living in modern houses have access to a pit latrine (90%). 

rarely used. Differences are statistically significant (χ
2
 (3, n = 504

Figure E.49: Sanitation 
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f more than one room, about 80%. Building materials depend on the house, 

subsequently the materials used for the construction of the roof, the walls and the floor is discussed. The main material for 

ation of wood and irons sheets is frequently reported. Probably 

wood is used as struts for the iron sheets. Based on observations it is most likely the main material of the roof are iron 

under ‘iron sheets’. In total 35 % of the modern 

The material for the floor is concrete or earth/mud, with frequencies of 69 % and 31 % respectively. Material for the walls 

shows a higher variety. Mud and unbaked bricks are most common materials for the walls, followed by baked bricks. Wood 

 

About half of the households in the sample do not have access to any toilet facilities. Almost half of the respondents has 

access to a pit latrine. Three households indicate to have a flush toilet, and some households use a public latrine (3%). 

When comparing the households living in a traditional Masai house and a modern house, big differences occur. The large 

ority of the households living in traditional Masai houses do not have access to any sanitary facilities (85%). In contrast 

to traditional Masai houses, the large majority of households living in modern houses have access to a pit latrine (90%). 

504) = 3.349E2, p > .000).  

 

92%

Iron sheet

19%

5%

Bricks Concrete



 

 

 

Comparing acces to sanitation across the different areas, significant changes are identified (

.000). Differences are significant when comparing Orkesumet with Terrat (

(U = 11956.500, z = -3.128, p > .000). In Orkesumet, households are more likely to have acces to sanitation. The relative 

minor differences between Naberera and Terrat are not statistically significant (U = 11579.000, z =

Area No latrine

Orkesumet 36 % 

Naberera 60% 

Terrat 53 % 

Total 49 % 

Table E.17: Access to sanitation 

E.6.4 SOURCES OF WATER 

The respondents are asked to report their most important source of water for different three purposes; drinking, other 

household purposes and livestock (if applic

all three purposes. However, results are questionable here. From observations it becomes clear that a large majority of 

people in the target areas relies on public water fro

water is rather uncommon.  

In addition, the respondents are asked whether they pay for the water they use. Concerning drinking water, two third of 

the respondents report to pay for the wat

Slightly more than half of the respondents indicate to pay for water that is use for livestock (52%). 

Figure 

IOPA manages boreholes in Orkesumet and Terrat, water is sold 

currently only in use for the MPU, in the near future EWC wishes to supply water to the local community as well.  

E.7 FOOD 

In this section, several characteristics related to food 

characteristics are discussed, followed by an analysis of the composition of daily meals. 

E.7.1 BASIC CHARACTERISTICS 

The majority of the respondents doesn’t always have enough money for food available. A minor part indicates to have 

enough money for daily food needs. Relatively, the respondents from Naberera seem to have more trouble buying food. 

The percentage of respondents that indicate not to have enough money for daily food needs is about 10 percent higher 

than in the other two areas. Differences are found to be statistically significant (

2%

24%

2%

24%

2%

Private well Public well

Comparing acces to sanitation across the different areas, significant changes are identified (χ
2
 (1, n 

are significant when comparing Orkesumet with Terrat (U =11041.500, z = -4.890,

000). In Orkesumet, households are more likely to have acces to sanitation. The relative 

era and Terrat are not statistically significant (U = 11579.000, z =-

No latrine Public latrine Pit latrine 

 2 % 61 % 

5 % 35% 

 1 % 45 % 

 3 % 48% 

The respondents are asked to report their most important source of water for different three purposes; drinking, other 

household purposes and livestock (if applicable). It appears that private tap water is the most important source of water for 

all three purposes. However, results are questionable here. From observations it becomes clear that a large majority of 

people in the target areas relies on public water from traditional boreholes or boreholes managed by EWC

In addition, the respondents are asked whether they pay for the water they use. Concerning drinking water, two third of 

the respondents report to pay for the water, the same percentage is valid when concerning water for other purposes. 

Slightly more than half of the respondents indicate to pay for water that is use for livestock (52%). 

Figure E.50: Source of water for different purposes 

IOPA manages boreholes in Orkesumet and Terrat, water is sold for 50 TSH per 20 liter. In Naberera,

currently only in use for the MPU, in the near future EWC wishes to supply water to the local community as well.  

related to food of the households are collected, and discussed. First, some basic 

characteristics are discussed, followed by an analysis of the composition of daily meals.  

jority of the respondents doesn’t always have enough money for food available. A minor part indicates to have 

enough money for daily food needs. Relatively, the respondents from Naberera seem to have more trouble buying food. 

that indicate not to have enough money for daily food needs is about 10 percent higher 

than in the other two areas. Differences are found to be statistically significant (χ
2
 (2, n = 506) = 8.577
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8%

3%

24%

48%

15%

8%
3%

22%

32%

11%
14%

Public well Private 

tapwater

Public tapwater River / dam Combination

Source of water

Drinking Other purposes Livestock

90 | P a g e  

(1, n = 504) = 24.681, p > 

4.890, p > .000) and Naberera 

000). In Orkesumet, households are more likely to have acces to sanitation. The relative 

-1.587, p < .112).  

Flush toilet 

1 % 

- 

1 % 

1% 

The respondents are asked to report their most important source of water for different three purposes; drinking, other 

able). It appears that private tap water is the most important source of water for 

all three purposes. However, results are questionable here. From observations it becomes clear that a large majority of 

m traditional boreholes or boreholes managed by EWC and private tap 

In addition, the respondents are asked whether they pay for the water they use. Concerning drinking water, two third of 

er, the same percentage is valid when concerning water for other purposes. 

Slightly more than half of the respondents indicate to pay for water that is use for livestock (52%).  

 

for 50 TSH per 20 liter. In Naberera, the borehole is 

currently only in use for the MPU, in the near future EWC wishes to supply water to the local community as well.   

collected, and discussed. First, some basic 

jority of the respondents doesn’t always have enough money for food available. A minor part indicates to have 

enough money for daily food needs. Relatively, the respondents from Naberera seem to have more trouble buying food. 

that indicate not to have enough money for daily food needs is about 10 percent higher 

8.577, p > .014). Further 

3%
6%

Combination



 

 

 

analysis identifies a statistical difference between Orkesumet and Naberera (

Orkesumet are more likley to have enough money for daily food needs available than the

Area 

Orkesumet 

Naberera 

Terrat 

Total 

Table E.18: Enough money for daily food needs 

The large majority of the respondents are

satisfaction is highest in Orkesumet. The differences between the areas are statistically significant (

p > .000). Also here, the results of Orkesumet differ from those in Naberera (

Households in Orkesumet are more likely to be satisfied with food variety compared to Naberera. 

Area 

Orkesumet 

Naberera 

Terrat 

Total 

Table E.19: Perception food variety  

As noted before, a large part of the respondents is engaged in agricultu

Household depend for some extent on their harvest, in figure 

harvests are not always sufficient. When selecting the households that are engaged in agricultu

differences among the three areas (χ
2
 (2, n 

Figure 

The respondents are asked to give an estimate of the n

production. On average the respondents can rely 6.6 months per year on their own food production, and have to buy food 

for 5.4 months. Figures are presented in table 

3.512, p < .173).  

Area Months rely on own food production

Mean                            Median

Orkesumet 6.8 

Naberera 7.1 

Terrat 5.8 

Total 6.6 

Table E.20: Number of months rely on own food production 

Some households not engaged in agriculture report to rely on own food production. This can indicate food that they receive 

from family or friends.  

The vast majority of the respondents experience annual periods of hunger that last a few months (93%). Only a minor part 

doesn’t experience periods of hunger (5%). The remainder has periods of hunger from a couple of days up to a few weeks 

per year. Comparing the different areas, significant differences occur (

analysis identifies a statistical difference between Orkesumet and Naberera (U = 11178, z = - 2.296

Orkesumet are more likley to have enough money for daily food needs available than the households in Naberera. 

Yes Not always 

23 % 60 % 

15 % 56 % 

22 % 60 % 

20 % 59 % 

: Enough money for daily food needs  

are not satisfied with food variety (72%). Dissatisfaction is highest in Naberera while 

satisfaction is highest in Orkesumet. The differences between the areas are statistically significant (

000). Also here, the results of Orkesumet differ from those in Naberera (U = 12073.500, z = -4.179, 

Households in Orkesumet are more likely to be satisfied with food variety compared to Naberera.  

Yes Not always 

13 % 24 % 

4 % 13 % 

6 % 20 % 

8 % 19 % 

As noted before, a large part of the respondents is engaged in agriculture, cultivating mainly for self

Household depend for some extent on their harvest, in figure E.51 this is summarized. Most households indicate that 

harvests are not always sufficient. When selecting the households that are engaged in agriculture, There are no significant 

(2, n = 452) = .942, p < .624). 

 

Figure E.51: Enough harvest for own food consumption 

The respondents are asked to give an estimate of the number of months per year they can rely on their own food 

production. On average the respondents can rely 6.6 months per year on their own food production, and have to buy food 

for 5.4 months. Figures are presented in table E.20. Differences between the areas are not significant (

Months rely on own food production 

Mean                            Median 

Months buy food

Mean                            Median

 7 5.2 

 8 4.9 

 7 6.2 

 7 5.4 

: Number of months rely on own food production  

Some households not engaged in agriculture report to rely on own food production. This can indicate food that they receive 

vast majority of the respondents experience annual periods of hunger that last a few months (93%). Only a minor part 

doesn’t experience periods of hunger (5%). The remainder has periods of hunger from a couple of days up to a few weeks 

the different areas, significant differences occur (χ
2
 (2, n = 504) = 8.490, p > .014). There appears to be 

7%

67%

14% 10%
1%

Yes Not always No No 

agriculture
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2.296, p > .007). Households in 

households in Naberera.  

No 

17 % 

29 % 

19 % 

21 % 

not satisfied with food variety (72%). Dissatisfaction is highest in Naberera while 

satisfaction is highest in Orkesumet. The differences between the areas are statistically significant (χ
2
 (2, n = 507) = 18.168, 

4.179, p > .000). 

 

No 

63 % 

82 % 

73 % 

72 % 

re, cultivating mainly for self-consumption. 

this is summarized. Most households indicate that 

re, There are no significant 

umber of months per year they can rely on their own food 

production. On average the respondents can rely 6.6 months per year on their own food production, and have to buy food 

as are not significant (χ
2
 (2, n = 449) = 

Months buy food 

Mean                            Median 

5 

4 

5 

5 

Some households not engaged in agriculture report to rely on own food production. This can indicate food that they receive 

vast majority of the respondents experience annual periods of hunger that last a few months (93%). Only a minor part 

doesn’t experience periods of hunger (5%). The remainder has periods of hunger from a couple of days up to a few weeks 

014). There appears to be 
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a statistical difference between Terrat and Orkesumet, households in Orkesumet are less likely to experience periods of 

hunger, and if they are less severe than in Terrat (U = 13134, z = -2.939, p > .003).  

Area No hunger Few months hunger Few days / weeks hunger 

Orkesumet 8 % 90 % 2 % 

Naberera 6 % 93 % 1 % 

Terrat 1 % 96 % 3 % 

Total 5 % 93 % 2 % 

Table E.21: Period of hunger  

Most households consume two or three meals per day, a minor share of the respondents take only one meal per day. In 

table E.22 numbers are provided. Differences between the areas are significant (χ
2
 (2, n = 503) = 13.847, p > .001). Further 

analysis shows that the results from Naberera differe from those of Orkesumet and Terrat (U = 10274.500, z = - 3.290, p > 

.001, and U = 12553, z = - 3.105, p > .002 respectively). Households in Orkesumet and Terrat have a higher food 

consumption than the households in Naberera.  

Area 1 meal 2 meals 3 meals Mean # meals per day 

Orkesumet 5 % 38 % 57 % 2,5 

Naberera 13 % 46 % 41 % 2,3 

Terrat 3 % 40 % 57 % 2,5 

Total 7 % 41 % 51 % 2,4 

Table E.22: Meal consumption per day 

E.7.2 COMPOSITION DAILY MEALS 

Four types of food are analyzed in this research; basic, moderate, luxury type of food. With maize as a main product that is 

cultivated, ugali is the most common type of food. Ugali is made from maize flower, and frequently eaten by village people. 

Considering the ugali consumption of a household will provide for an estimate of basic food consumption. Traditionally, the 

Masai diet consists of meat, blood and milk from their cattle, however over time this has been changed.  

‘When I was young, I eat no other food than milk, meat and blood. But things have 

changed; today the Masai grow maize and eat ugali’. Today’s situation cannot be 

compared to the old days.’ Lesira Ole Samburi, traditional Masai leader, Terrat 

In table E.23, the daily Ugali consumption is presented. It is remarkable that quite some respondents didn’t fill out the 

answer; as a result the number of missing values is substantial, therefore missing values are also displayed. Differences in 

Ugali consumption are statistically significant when comparing the three areas (χ
2
 (2, n = 480) = 6.958, p > .031). Further 

analysis shows this only concerns the Ugali consumption Terrat compared to Orkesumet (U = 10877, z = - 2.491, p > .013). In 

Terrat, households on average consume more Ugali per day, as a higher percentage eats it twice a day.  

Area Once a day Twice a day Three times a day Missing 

Orkesumet 56 % 29 % 7 % 9 % 

Naberera 46 % 48 % 3 % 3 % 

Terrat 42 % 50 % 3 % 5 % 

Total 48 % 41 % 4 % 6 % 

Table E.23: Daily Ugali consumption 

Consumption patterns of other food types are presented in figure E.52. Meat is considered a basic type of food, especially 

for traditional Masai people. Vegetables are considered a moderate type of food. Rice is a luxury type of food, it is not 

frequently eaten. From the figure can be derived that rice is mainly eaten on special occasions.  

Meat consumption, is not demonstrated to be statisically different among the areas (χ
2
 (2, n = 510) = 1.700, p < .427). 

Vegetable consumption and rice consumption are found to be statistically significant (respectively χ
2
 (2, n = 510) = 19.184, p 

> .000 and χ
2
 (2, n = 510) = 8.937, p > .011).  

 



 

 

 

The vegetable consumption in Orkesumet statistically differs from that in Terrat and Naberera (respectively U = 12616, z = 

2.436, p > .015 and U = 11579.500, z = -4.341, p > .000). Average vegetable consumtion in Orkesumet is lower than in Terrat 

and Naberera. 

Also, the difference in rice consumption between Orkesumet and Naberera is

2.932, p > .003). In Orkesumet, the average rice consumption is higher compared to Naberera. 

E.8 INCOME 

In this section income characteristics are discu

about savings and loans is collected.  

E.8.1 SOURCES OF INCOME  

The respondents are asked to report the three main sources of income of their household. The results are presented

figure E.53. It can be derived that agriculture and livestock are the main sources of income, either as the first important or 

second important source. Agriculture and livestock are the main sectors of employment in rural areas; also for income 

generation they prove to be very important. 

Other important sources of income are entrepreneurship and employment, all more frequently listed as the first important 

source of income than a second or third. In total, about a quarter of the households in the s

first, second or third most important source of income. 
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Figure E.52: Consumption meat, vegetables, rice 

in Orkesumet statistically differs from that in Terrat and Naberera (respectively U = 12616, z = 

4.341, p > .000). Average vegetable consumtion in Orkesumet is lower than in Terrat 

rice consumption between Orkesumet and Naberera is statistically significant (U = 12669.500, z = 

2.932, p > .003). In Orkesumet, the average rice consumption is higher compared to Naberera.  

In this section income characteristics are discussed. The sources and levels of income are presented;

The respondents are asked to report the three main sources of income of their household. The results are presented

. It can be derived that agriculture and livestock are the main sources of income, either as the first important or 

second important source. Agriculture and livestock are the main sectors of employment in rural areas; also for income 

eration they prove to be very important.  

Other important sources of income are entrepreneurship and employment, all more frequently listed as the first important 

source of income than a second or third. In total, about a quarter of the households in the sample list entrepreneurship as a 

first, second or third most important source of income.  

Figure E.53: Household sources of income 
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in Orkesumet statistically differs from that in Terrat and Naberera (respectively U = 12616, z = -

4.341, p > .000). Average vegetable consumtion in Orkesumet is lower than in Terrat 

significant (U = 12669.500, z = - 

presented; in addition information 

The respondents are asked to report the three main sources of income of their household. The results are presented in the 

. It can be derived that agriculture and livestock are the main sources of income, either as the first important or 

second important source. Agriculture and livestock are the main sectors of employment in rural areas; also for income 

Other important sources of income are entrepreneurship and employment, all more frequently listed as the first important 

ample list entrepreneurship as a 
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In the category ‘other’ several sources are grouped; artisans and handicraf

sources with low frequencies. Some households indicate to have only one source of income (9%)

households don’t have a third source of income (71%). 

Respondents are asked to give an indica

Results are provided in figure E.54. 

In the variables about income, many missing valu

estimate, or the answer is not provided because of privacy reasons. The first source of income often provides for 35.000 

TSH per week or more. 

Between the areas, the level of income yiel

11.478, p > .003). Follow up research shows that these differences occur between Naberera and Orkesumet (U = 10758, z = 

-3,334, p > .001). On average, the level of income is higher compared to Orkesumet. Considering the second most 

important source of income, similar results are found. Statistical differences are revealed (

again these differences exist when comparing Naberera and Orkesumet 

frequencies of a third source of income, this is not further analyzed.

E.8.2 SAVINGS AND LOANS  

The majority of the respondents doesn’t have a loan, or doesn’t save trough a microcredit institute or bank. However, 22 % 

of the respondents report to have a loan through a f

Many people that currently do not have a loan 

In Orkesumet the National Microfinance Bank (NMB) is established. The Village Community Bank (VICOBA) can be found in 

all target villages. The respondents with a loan are asked trough which institute they have a loan, and about the interest 

level. When a loan is requested at a microfinance institute, the large majority of the respondents refer to VICOBA (90%). In 
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In the category ‘other’ several sources are grouped; artisans and handicraft, beekeeping and old age pension are income 

sources with low frequencies. Some households indicate to have only one source of income (9%); the large majority of 

households don’t have a third source of income (71%).  

Respondents are asked to give an indication or estimate of their weekly income with respect for their sources of income. 

Figure E.54: Household level of income 

In the variables about income, many missing values can be found. Some respondents might not have been able to give an 

estimate, or the answer is not provided because of privacy reasons. The first source of income often provides for 35.000 

Between the areas, the level of income yielded by the main source of income is statistically different (

Follow up research shows that these differences occur between Naberera and Orkesumet (U = 10758, z = 

3,334, p > .001). On average, the level of income is higher compared to Orkesumet. Considering the second most 

ant source of income, similar results are found. Statistical differences are revealed (χ
2
 (2, n = 473) = 12.769, p > .002), 

again these differences exist when comparing Naberera and Orkesumet (U = 10322, z = -3.491, p > .000). Given the low 

a third source of income, this is not further analyzed. 

The majority of the respondents doesn’t have a loan, or doesn’t save trough a microcredit institute or bank. However, 22 % 

of the respondents report to have a loan through a financial institution which is quite a high percentage for rural areas.  

Many people that currently do not have a loan are interested to have one (81%).  

 

Figure E.55: Savings and loans 

nal Microfinance Bank (NMB) is established. The Village Community Bank (VICOBA) can be found in 
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Follow up research shows that these differences occur between Naberera and Orkesumet (U = 10758, z = 

3,334, p > .001). On average, the level of income is higher compared to Orkesumet. Considering the second most 
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The majority of the respondents doesn’t have a loan, or doesn’t save trough a microcredit institute or bank. However, 22 % 

inancial institution which is quite a high percentage for rural areas.  
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all target villages. The respondents with a loan are asked trough which institute they have a loan, and about the interest 

microfinance institute, the large majority of the respondents refer to VICOBA (90%). In 
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case of a loan trough a bank, NMB is mentioned in almost all cases (98%). One respondent has a loan at both VICOBA and 

NMB. Interest levels are presented in table 

 Minimum interest level

Microfinance institute 

Bank 

Total  

Table E.24: Interest level 

In case of trouble, most households have a 

households can ask family and/or friends for help (93%). In turn, the large majority of respondents 

friends when they are in need (92%). Most common things people

money. Also livestock and clothes are often provided.  

                            Figure E.56: Fallback option crops and livestock

E.9 HEALTH CARE 

In all villages medical facilities are present in the form of a dispensary. The dispensary in Orkesumet is currently expandin

and will officially a hospital towards July. A hospital has some extra facilities compared to a nursery. These extra facilities 

are: visiting patients at home, conduction of deliveries, presence of a laboratory, and Out

for Treatment and Care for HIV patients. In the dispensary medical wards are present, maternity wards and a moratorium 

are currently under construction. 

Patients pay 1.000 TSH per consult; medicines and use of laboratory fees are not included. Patients with a health insurance 

attend for free. However, this applies only to employees in possession of an official contract in which health insurance is 

covered. The dispensary in Orkesumet is connected to the grid that is managed by TANESCO since November 2009.

Main problems to the dispensary are insufficient staff and funds. Main diseases in the area are malaria, pneumonia and 

upper respiratory tract infections. The situation with regard to HIV is bad; prevalence is hard. Today there are 92 patients 

from the whole district enrolled in the CTC of Orkesumet. Antiretroviral medicines free of charge for the patients, they are 

provided by the government.  

About all households in the sample rely on these medical facilities in case of sickness (99%). Just two respondents indicate 

to turn to a traditional healer; four respondents do something their selves in case of illnesses. Health care provided by 

medical institutions is perceived as adequate by the large majority of the respondents (98%). A small portion indicates 

health care is not always adequate (1.8%), two respondents perceive the health care is not adequate.  

The large majority of the respondents find health care affordable (72 %). Another portion indicates that health care is not 

always affordable (27%). For the remainder health care is 

members for financial help. No significant differences are found between the areas (

E.10 EDUCATION 

Primary schools are present in all of the villages. Public secondary education is also present. Not all households have 

children or children in a school going age. The school going age for primary educatio

44%
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Crops and 
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Livestock Crops
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Series1

case of a loan trough a bank, NMB is mentioned in almost all cases (98%). One respondent has a loan at both VICOBA and 

NMB. Interest levels are presented in table E.24.   

Minimum interest level Maximum interest level 

5 25 

4 25 

4  25  

In case of trouble, most households have a fallback option of selling crops or livestock. Also, the large majority of 

households can ask family and/or friends for help (93%). In turn, the large majority of respondents 

friends when they are in need (92%). Most common things people receive from their family and friends are food and 

money. Also livestock and clothes are often provided.   

 

: Fallback option crops and livestock                     Figure E.57: Support from family / friends

In all villages medical facilities are present in the form of a dispensary. The dispensary in Orkesumet is currently expandin

hospital towards July. A hospital has some extra facilities compared to a nursery. These extra facilities 

are: visiting patients at home, conduction of deliveries, presence of a laboratory, and Out-Patient-Department and a Centre 

r HIV patients. In the dispensary medical wards are present, maternity wards and a moratorium 

medicines and use of laboratory fees are not included. Patients with a health insurance 

nd for free. However, this applies only to employees in possession of an official contract in which health insurance is 

covered. The dispensary in Orkesumet is connected to the grid that is managed by TANESCO since November 2009.

nsary are insufficient staff and funds. Main diseases in the area are malaria, pneumonia and 

upper respiratory tract infections. The situation with regard to HIV is bad; prevalence is hard. Today there are 92 patients 

e CTC of Orkesumet. Antiretroviral medicines free of charge for the patients, they are 

About all households in the sample rely on these medical facilities in case of sickness (99%). Just two respondents indicate 

aditional healer; four respondents do something their selves in case of illnesses. Health care provided by 

s adequate by the large majority of the respondents (98%). A small portion indicates 

8%), two respondents perceive the health care is not adequate.  

The large majority of the respondents find health care affordable (72 %). Another portion indicates that health care is not 

always affordable (27%). For the remainder health care is not affordable. In case of sickness many people can turn to family 

members for financial help. No significant differences are found between the areas (χ
2
 (2, n = 508) = 

Primary schools are present in all of the villages. Public secondary education is also present. Not all households have 

or children in a school going age. The school going age for primary education is 6-12; however from interviews with 
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case of a loan trough a bank, NMB is mentioned in almost all cases (98%). One respondent has a loan at both VICOBA and 

Mean interest level 

8.7 

10.4 

9.2 

fallback option of selling crops or livestock. Also, the large majority of 

households can ask family and/or friends for help (93%). In turn, the large majority of respondents support family and 

receive from their family and friends are food and 

 

: Support from family / friends 

In all villages medical facilities are present in the form of a dispensary. The dispensary in Orkesumet is currently expanding 

hospital towards July. A hospital has some extra facilities compared to a nursery. These extra facilities 

Department and a Centre 

r HIV patients. In the dispensary medical wards are present, maternity wards and a moratorium 

medicines and use of laboratory fees are not included. Patients with a health insurance 

nd for free. However, this applies only to employees in possession of an official contract in which health insurance is 

covered. The dispensary in Orkesumet is connected to the grid that is managed by TANESCO since November 2009. 

nsary are insufficient staff and funds. Main diseases in the area are malaria, pneumonia and 

upper respiratory tract infections. The situation with regard to HIV is bad; prevalence is hard. Today there are 92 patients 

e CTC of Orkesumet. Antiretroviral medicines free of charge for the patients, they are 

About all households in the sample rely on these medical facilities in case of sickness (99%). Just two respondents indicate 

aditional healer; four respondents do something their selves in case of illnesses. Health care provided by 

s adequate by the large majority of the respondents (98%). A small portion indicates 

8%), two respondents perceive the health care is not adequate.   

The large majority of the respondents find health care affordable (72 %). Another portion indicates that health care is not 

not affordable. In case of sickness many people can turn to family 

) = 6.400, p < .171). 
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schoolteachers it becomes clear that many Masai children attend school from the age of 7 as they often have to help with 

the livestock rearing until that age.  

The majority of the households in the sample have one or

either doesn’t have children in a school going age or no children at all. Households that currently have children attending 

school are selected to derive an estimate of the average number of child

The mean number of children that attends school significantly differs among the households (

.000). Follow up analysis demonstrates a significant difference between Orkesumet and Naberera (

.000), and Orkesumet and Terrat (U = 5977.

more children that are attending school. 

Area Mean number children to 

Orkesumet 

Naberera 

Terrat 

Total 

Table E.25: Number of children attending school 

The children that are attending school are mostly at

public and private school, other households only have children attending private school. 

Some part of the households with children attending school report to have children that are not attending school as well 

(20% or 71 households). In addition, few households that currently do not have children attending school report to have 

children that should go to school but don’t go (3% or 17 households of the total

sample have children that should go to school, but are currently not attending. No significant difference is found between 

areas (χ
2
 (2, n = 507) = .426, p < .808). Several reasons are given for non
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schoolteachers it becomes clear that many Masai children attend school from the age of 7 as they often have to help with 

The majority of the households in the sample have one or more children that attend school (70%). The remaining part 

either doesn’t have children in a school going age or no children at all. Households that currently have children attending 

school are selected to derive an estimate of the average number of children per household attending school. 

The mean number of children that attends school significantly differs among the households (χ
2
 (2, n 

. Follow up analysis demonstrates a significant difference between Orkesumet and Naberera (

U = 5977.500, z = - 2.701, p > .007). Households in Orkesumet on average

school.  

Mean number children to 

school 

No children to school Maximum nu

2,6 24 % 

2.0 34 % 

2,2 33 % 

2,3 30 % 

: Number of children attending school  

The children that are attending school are mostly attending public school. Some households have children that attend both 

public and private school, other households only have children attending private school.  

 

Figure E.58: Attendance public / private school 

Some part of the households with children attending school report to have children that are not attending school as well 

(20% or 71 households). In addition, few households that currently do not have children attending school report to have 

should go to school but don’t go (3% or 17 households of the total). In total 17% of the households in the

sample have children that should go to school, but are currently not attending. No significant difference is found between 

. Several reasons are given for non-attendance; these are presented in figure 

Figure E.59: Problems not attending school 
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schoolteachers it becomes clear that many Masai children attend school from the age of 7 as they often have to help with 

more children that attend school (70%). The remaining part 

either doesn’t have children in a school going age or no children at all. Households that currently have children attending 

ren per household attending school.  

(2, n = 355) = 17.681, p > 

. Follow up analysis demonstrates a significant difference between Orkesumet and Naberera (U = 5393, z = - 4.154, p > 

. Households in Orkesumet on average have slightly 
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tending public school. Some households have children that attend both 

Some part of the households with children attending school report to have children that are not attending school as well 

(20% or 71 households). In addition, few households that currently do not have children attending school report to have 

% of the households in the 

sample have children that should go to school, but are currently not attending. No significant difference is found between 

these are presented in figure E.59.  
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Between the three intervention areas some differences can be ob

be attributed to ignorance and helping with livestock. In Orkesumet and Terrat a major reason is the expenses for the 

school fee and/or equipment. However, no statistical differences are found between

of these problems.  

E.11 ENERGY 

In this section energy characteristics are discussed. 

perception of energy.  

E.11.1 ELECTRICITY 

In Tanzania, electricity is rarely available in rural areas. In 

applications are discussed.  

E.11.1.1 GRID CONNECTION 

Orkesumet as a district capital city is connected to the grid since a couple of 

Terrat a grid is established by EWC in May 2009. Next to the grid in Terrat, there are plans to set up a grid in Naberera in 

near future.  

Area 

Orkesumet 

Naberera 

Terrat 

Total 

Table E.26: Grid connection 

Households with no access to a grid or no grid 

would be possible. The large majority of the respondents are interested in a grid connection. The three main motivations 

are home use of electricity, light and reduction of fuel cost. 

business reasons. Two respondents argue that they would like to sell ice

connection to power a milling machine. Motivations captured under the cate

problems, development of the family and 

Some households indicate not be interested in a grid connection. Pe

main reasons for a rejection. In the category other several reasons are summarized, respondents argue that they move a lot 

to pasture their livestock, or that they are afraid

34%

28%

Home 

use

Light

Between the three intervention areas some differences can be observed. In Naberera non-attendance can relatively often 

be attributed to ignorance and helping with livestock. In Orkesumet and Terrat a major reason is the expenses for the 

school fee and/or equipment. However, no statistical differences are found between the areas concerning the occurrence 

In this section energy characteristics are discussed. The chapter is divided in four parts, electricity, cooking, lighting and 

ricity is rarely available in rural areas. In this section grid connection, alternative sources for electricity and 

Orkesumet as a district capital city is connected to the grid since a couple of months; the grid is operated by TANESCO. In 

Terrat a grid is established by EWC in May 2009. Next to the grid in Terrat, there are plans to set up a grid in Naberera in 

Grid connection Interested in grid connection

   Yes                  

20% (36) 81.5% 

- 87% 

22 % (35) 93.5 % 

14 % (71) 87 % 

Households with no access to a grid or no grid connection are asked about their interest to get a connection when this 

would be possible. The large majority of the respondents are interested in a grid connection. The three main motivations 

are home use of electricity, light and reduction of fuel cost. Few people state that they would like to have electricity for 

business reasons. Two respondents argue that they would like to sell ice-cream, another respondent wants to have a grid 

connection to power a milling machine. Motivations captured under the category ‘other’ are a reduction of smoke 

the family and use in the kitchen.  

Figure E.60: Motivation grid connection 

Some households indicate not be interested in a grid connection. Perceived dangers of a connection as well as the costs are 

main reasons for a rejection. In the category other several reasons are summarized, respondents argue that they move a lot 

to pasture their livestock, or that they are afraid of electricity.  
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attendance can relatively often 

be attributed to ignorance and helping with livestock. In Orkesumet and Terrat a major reason is the expenses for the 

the areas concerning the occurrence 

The chapter is divided in four parts, electricity, cooking, lighting and 

, alternative sources for electricity and 

the grid is operated by TANESCO. In 

Terrat a grid is established by EWC in May 2009. Next to the grid in Terrat, there are plans to set up a grid in Naberera in the 
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main reasons for a rejection. In the category other several reasons are summarized, respondents argue that they move a lot 



 

 

 

E.11.1.2 ALTERNATIVE ELECTRICTY 

Besides a grid connection, electricity can also be supplied by a car battery, generator, solar panel or batteries. 

Generators are expensive, and consume a lot of fuel and therefore mainly owned by wealthier villagers. 

In all villages solar panels can be found. Solar panels have been offered by a project of IOPA several years ago. 

Another alternative for a grid connection is a car battery,

in the intervention areas. The slight differences in ownership of a generator, car battery or solar panel are not statistically 

significant (χ
2
 (2, n = 510) = 31.995, p > .000)

among the intervention areas.  

Area 

Orkesumet 

Naberera 

Terrat 

Total 

Table E.27: Ownership of generator, car battery and solar panel

Households are asked to indicate whether they use rechargeable batteries, normal batteries or no batteries at all. Results 

are provided in figure E.62. About half of the res

questionable since the ownership if for example radios are considerably higher and, normally, radio’s run on batteries. 

E.11.1.3 APPLICATIONS 

The most common electronic devices in rural areas are the radio and the mobile phone. Other devices are present to a 

considerably lower extent. In table E.28

occurrence.  

 

21%

26%

Expensive Dangerous

Figure E.61: Motivation no grid connection 

 

Besides a grid connection, electricity can also be supplied by a car battery, generator, solar panel or batteries. 

ve, and consume a lot of fuel and therefore mainly owned by wealthier villagers. 

In all villages solar panels can be found. Solar panels have been offered by a project of IOPA several years ago. 

Another alternative for a grid connection is a car battery, compared to generators and solar panels;

The slight differences in ownership of a generator, car battery or solar panel are not statistically 

.000). It can be concluded that ownership of one of those three items is equal 

Generator Car battery 

8 % 2 % 

9 % 2 % 

8 % 5 % 

8 % (43) 3 % (16) 

: Ownership of generator, car battery and solar panel 

Households are asked to indicate whether they use rechargeable batteries, normal batteries or no batteries at all. Results 

. About half of the respondents indicate not to use batteries. However, these results are 

questionable since the ownership if for example radios are considerably higher and, normally, radio’s run on batteries. 

 

Figure E.62: Battery use 

The most common electronic devices in rural areas are the radio and the mobile phone. Other devices are present to a 

E.28 ownership of electronic devices is presented. The devices are listed 

7%

14%
16%

4% 5%

No 

equipment

Don't know 

use

Bad house No need Environment Other

Motivation no grid connection

6%

43%
51%

Rechargable Normal No batteries

Battery use
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Besides a grid connection, electricity can also be supplied by a car battery, generator, solar panel or batteries.  

ve, and consume a lot of fuel and therefore mainly owned by wealthier villagers.  

In all villages solar panels can be found. Solar panels have been offered by a project of IOPA several years ago.  

panels; these are less common 

The slight differences in ownership of a generator, car battery or solar panel are not statistically 

luded that ownership of one of those three items is equal 

Solar panel 

7 % 

6 % 

11 % 

8% (40) 

Households are asked to indicate whether they use rechargeable batteries, normal batteries or no batteries at all. Results 

pondents indicate not to use batteries. However, these results are 

questionable since the ownership if for example radios are considerably higher and, normally, radio’s run on batteries.  

The most common electronic devices in rural areas are the radio and the mobile phone. Other devices are present to a 

ownership of electronic devices is presented. The devices are listed in order of 

5%

Other



 

 

 

Device  Orkesumet

Mobile phone 74 % 

Radio 67 % 

TV 19 % 

Motor Cycle 9 % 

Fridge 9 % 

Fan 3 % 

Car / truck 4 % 

Milling machine  .5 % 

Table E.28: Ownership electronic devices  

Between the regions several differences are observed. In Naberera ownership of electronic device

compared to Orkesumet and Terrat. Terrat and Orkesumet are more comparable with respect to ownership of electronic 

devices.  

Significant differences have been found for the ownership of a TV (

= 13.133, p > .011), mobile phone (χ
2
 (4, n 

E.11.2 COOKING 

In the survey data about cooking is collected; cooking location, type of stove and the type of fuel that

From table E.29 it can be derived that most people cook inside the house, followed by cooking in a separate cottage. Some 

people cook outside the house, and few cook under a roof. 

 Inside house

Orkesumet 62 % 

Naberera 76 % 

Terrat 70 % 

Total 69 % 

Table E.29: Cooking location  

There is a significant difference in cooking location (

significant difference between Orkesumet and Naberera (U = 12999, z = 

12843.500, z = -2.424, p > .015).  

In figure E.63 an overview of the types of cook stove used by the households in the sample is provided. The traditional 

three stone fires are used by a large share of the households. Also cooking on charcoal is rather common.  Few people cook 

on kerosene. Very few respondents report to 

households indicate to use a second fuel for cooking, this result in combinations of wood and charcoal or charcoal and 

kerosene. 

The large majority of the respondents indicate to be interested in another stove (93%).  The remainder is satisfied with the 

stove that is currently in use. In figure E.6

fuels for cooking are wood and charcoal; these types of fuel are elaborated further in the next sections. 

74%

18%

Three stone fire Charcoal stove

Orkesumet Naberera Terrat 

 53 % 81 % 

 55 % 82 % 

 5 % 16 % 

7 % 6 % 

1 % 1 % 

1 % 4 % 

5 % 6 % 

- - 

Between the regions several differences are observed. In Naberera ownership of electronic devices is lower when 

compared to Orkesumet and Terrat. Terrat and Orkesumet are more comparable with respect to ownership of electronic 

Significant differences have been found for the ownership of a TV (χ
2
 (2, n = 510) = 14.806, p > .001), a fridge 

(4, n = 510) = 31.995, p > .000) and a radio (χ
2
 (2, n = 510) = 25.922

In the survey data about cooking is collected; cooking location, type of stove and the type of fuel that

it can be derived that most people cook inside the house, followed by cooking in a separate cottage. Some 

people cook outside the house, and few cook under a roof.  

Inside house Outside house Separate cottage 

 7 % 30 % 

 7 % 18 % 

 13 % 16 % 

 9 % 21 % 

There is a significant difference in cooking location (χ
2
 (8, n = 509) = 24.928, p > .002). Further analysis demonstrates the 

significant difference between Orkesumet and Naberera (U = 12999, z = -2.941, p > .003), and Orkesumet and Terrat (U = 

he types of cook stove used by the households in the sample is provided. The traditional 

used by a large share of the households. Also cooking on charcoal is rather common.  Few people cook 

on kerosene. Very few respondents report to cook on dung or gas; these are listed in the category ‘other’. In total 39 

households indicate to use a second fuel for cooking, this result in combinations of wood and charcoal or charcoal and 

Figure E.63: Type of cook stove 

The large majority of the respondents indicate to be interested in another stove (93%).  The remainder is satisfied with the 

E.64 the types of cooking fuel are summarized. Consequently

fuels for cooking are wood and charcoal; these types of fuel are elaborated further in the next sections. 

18%
2% 2% 3% 2%

Charcoal stove Kerosene Combination 

wood charcoal

Kerosine and 

charcoal

Other

Type of cook stove

99 | P a g e  

Total 

69 % (353) 

68 % (345) 

14 % (70) 

7 % (37) 

6 % (29) 

3 % (15) 

5 % (25) 

.2 % (1) 

s is lower when 

compared to Orkesumet and Terrat. Terrat and Orkesumet are more comparable with respect to ownership of electronic 

001), a fridge (χ
2
 (4, n = 510) 

25.922, p > .000).  

In the survey data about cooking is collected; cooking location, type of stove and the type of fuel that is used. 

it can be derived that most people cook inside the house, followed by cooking in a separate cottage. Some 

Under roof 

2 % 

1 % 

 

1 % 

Further analysis demonstrates the 

2.941, p > .003), and Orkesumet and Terrat (U = 

he types of cook stove used by the households in the sample is provided. The traditional 

used by a large share of the households. Also cooking on charcoal is rather common.  Few people cook 

cook on dung or gas; these are listed in the category ‘other’. In total 39 

households indicate to use a second fuel for cooking, this result in combinations of wood and charcoal or charcoal and 

 

The large majority of the respondents indicate to be interested in another stove (93%).  The remainder is satisfied with the 

cooking fuel are summarized. Consequently the two most important 

fuels for cooking are wood and charcoal; these types of fuel are elaborated further in the next sections.  

2%

Other



 

 

 

E.11.2.1 FIREWOOD 

In total, 77% of the households in the sample 

wood themselves, a small portion of the wood users purchases wood (3%).  Wood is normally logged in the village. In 

Simanjiro district it is forbidden to cut down tree

there is permission required that can be obtained at the district level.

Many people refer to the center of the village as ‘the city’. The results that are shown below therefore giv

of the reality.  

Figure E.65: Where to get firewood                                 

 

Since most households log their own firewood, they do not spend any money on it. For the large majority the fuel can be 

obtained freely. Households that report to purchase firewood spend between 0 and 3000 TSH per week. 

Problems with regard to firewood use and firewood avail

during fire wood use is the smoke and smell that comes with it. The majority of the respondents don’t have a problem with 

availability of fire wood. The distance to the place where fire wood ca

purchased by few households, expenses are considered a problem only by a minority. Next to the problems presented in 

the figure, another problem is observed. The rain makes the wood wet, and therefore less s

      Figure E.67: Problems firewood

23%

10%

42%

Village Nearby 

villages

City

Where to get wood

6% 1%

90%

No problems Dangerous Too muck 
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smell

Problems Firewood

 

Figure E.64: Cooking fuel 

in the sample use wood as a cooking fuel. The large majority of the households 

wood themselves, a small portion of the wood users purchases wood (3%).  Wood is normally logged in the village. In 

Simanjiro district it is forbidden to cut down trees, only pruning is allowed. In order to cut down trees on one’s own land, 

there is permission required that can be obtained at the district level.  

Many people refer to the center of the village as ‘the city’. The results that are shown below therefore giv

 

Where to get firewood                                  Figure E.66: Expenses firewood

s log their own firewood, they do not spend any money on it. For the large majority the fuel can be 

obtained freely. Households that report to purchase firewood spend between 0 and 3000 TSH per week. 

with regard to firewood use and firewood availability are presented in figures E.67 and E.6

during fire wood use is the smoke and smell that comes with it. The majority of the respondents don’t have a problem with 

availability of fire wood. The distance to the place where fire wood can be obtained is a main problem. As wood fuel is 

purchased by few households, expenses are considered a problem only by a minority. Next to the problems presented in 

the figure, another problem is observed. The rain makes the wood wet, and therefore less suitable as a fuel. 

 

: Problems firewood use                                 Figure E.68: Problems firewood availability
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wood as a cooking fuel. The large majority of the households logs the 

wood themselves, a small portion of the wood users purchases wood (3%).  Wood is normally logged in the village. In 

s, only pruning is allowed. In order to cut down trees on one’s own land, 

Many people refer to the center of the village as ‘the city’. The results that are shown below therefore give a distorted view 

 

: Expenses firewood 

s log their own firewood, they do not spend any money on it. For the large majority the fuel can be 

obtained freely. Households that report to purchase firewood spend between 0 and 3000 TSH per week.  

E.68. A main problem 

during fire wood use is the smoke and smell that comes with it. The majority of the respondents don’t have a problem with 

n be obtained is a main problem. As wood fuel is 

purchased by few households, expenses are considered a problem only by a minority. Next to the problems presented in 

uitable as a fuel.  

 

: Problems firewood availability 

2%

1500 1500 - 3000 

Tsh

Expenses fire wood per week

1%

Not always 

enough

Problems Availability Firewood



 

 

 

E. 11.2.4 CHARCOAL  

The second most important fuel for cooking is charcoal, in total 123

obtained in the village. Most households spend more than 300 

1500 and 3000 TSH per week.  Differences between the intervention areas are not found to be statistically significant (

n = 123) = 1.834, p < .400).  

 

      Figure E.69: Where to get charcoal

Problems with charcoal use and availability are summarized in figures 

respondents perceive charcoal use as dangerous. A maj

to the availability.  

    Figure E.71: Problems charcoal use

E.11.2.5 OTHER FUELS FOR COOKING

Besides wood and charcoal, also other fuels are used for cooking, however to a considerable lower extent.

Kerosene is rather common with 5% of the households using kerosene. In many vill

sale. The actual user rate of kerosene might be higher than presented in this research. 

The respondents are asked about the most important fuel for cooking, which is in most cases wood or charcoal. This 

underestimates the use of a second fuel that could be kerosene or another fuel. 

Besides kerosene, dung or manure is used by only 1 % of the households in the sample.  Also gas is used by only few 

households, 1%.  

E.11.2.6 WOOD COLLECTION 

Since logged wood is the most important fuel for cooking, consequently this has to be collected. In figure 

division with regard to wood fuel collection is presented. From the figure it can be derived that is mainly a woman’s task. 

Men and boys are engaged in wood collection

89%

7% 2%

Village Nearby 

villages

City 

Where to Get Charcoal

37%
43%

15%

No problems Dangerous Too muck 

smoke / 

smell

Problems Charcoal Use

The second most important fuel for cooking is charcoal, in total 123 households use charcoal for cooking. Charcoal is mainly 

obtained in the village. Most households spend more than 300 TSH per week on charcoal. About a quarter spend between 

per week.  Differences between the intervention areas are not found to be statistically significant (

 

: Where to get charcoal                       Figure E.70: Charcoal expenses per week

Problems with charcoal use and availability are summarized in figures E.71 and E.72. It can be derived that many 

respondents perceive charcoal use as dangerous. A majority perceives the cost of charcoal as a main problem with respect 

 

: Problems charcoal use                     Figure E.72: Problems charcoal availability

FUELS FOR COOKING 

Besides wood and charcoal, also other fuels are used for cooking, however to a considerable lower extent.

Kerosene is rather common with 5% of the households using kerosene. In many villages Chinese kerosene stoves are for 

sale. The actual user rate of kerosene might be higher than presented in this research.  

The respondents are asked about the most important fuel for cooking, which is in most cases wood or charcoal. This 

the use of a second fuel that could be kerosene or another fuel.  

Besides kerosene, dung or manure is used by only 1 % of the households in the sample.  Also gas is used by only few 

portant fuel for cooking, consequently this has to be collected. In figure 

division with regard to wood fuel collection is presented. From the figure it can be derived that is mainly a woman’s task. 

Men and boys are engaged in wood collection in only few cases.  

2% 2%
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households use charcoal for cooking. Charcoal is mainly 

per week on charcoal. About a quarter spend between 

per week.  Differences between the intervention areas are not found to be statistically significant (χ
2
 (2, 

 

: Charcoal expenses per week 

. It can be derived that many 

ority perceives the cost of charcoal as a main problem with respect 

 

: Problems charcoal availability 

Besides wood and charcoal, also other fuels are used for cooking, however to a considerable lower extent. 

ages Chinese kerosene stoves are for 

The respondents are asked about the most important fuel for cooking, which is in most cases wood or charcoal. This 

Besides kerosene, dung or manure is used by only 1 % of the households in the sample.  Also gas is used by only few 

portant fuel for cooking, consequently this has to be collected. In figure E.73 the task 

division with regard to wood fuel collection is presented. From the figure it can be derived that is mainly a woman’s task. 

65%

3000 > 3000 Tsh

Expenses Charcoal per Week

2%

expensive

Not always 

enough



 

 

 

Estimates of the time spend on wood collection is presented 

significantly differs from Orkesumet and N

be concluded that people in Terrat on average spend more time on the collection of fire wood. 

 < 1 hour

Orkesumet 48 % 

Naberera 38 % 

Terrat 25 % 

Total  38 % 

Table E.30: Time spend on wood fuel collection

E.11.3 LIGHTING  

A second important application of energy is lighting.

there is a grid in both Orkesumet and Terrat, households that are connected have access to electric light. Street lighting is

limited; there are two streetlights in the center (

Orkesumet.  

In figure E.74 an overview of activities after sunset is provided, to get an idea of the activities of households after sunset. 

From the figure it can be derived that people mai

A large portion listens to the radio, and many read a book or sometimes a newspaper. 

Some people study at night, and few people indicate to work in the evening. In the category other, praying is the main 

activity.  

The respondents are asked how many hours of light they have inside and outside the house after sunset. At 6 pm dusk 

arrives, and around 7 pm it’s dark in all areas. The majority of the households have between 3 and 4 hours of light after 

sunset. Only few households have no light inside the house after sunset. 

72% 68%

41%

Storytelling Do things 

around the 

house

Listen to 

radio

 

Figure E.73: Wood collection 

he time spend on wood collection is presented in table E.30.  The time spend on wood fuel collection in Terrat 

sumet and Naberera (U = 4564, z = -4,091, p > .000 and U = 4842, z = 

be concluded that people in Terrat on average spend more time on the collection of fire wood.  

< 1 hour < 5 hours < 10 hours 

 26 % 9 % 

 32 % 9 % 

 30 % 8 % 

 29 % 8 % 

: Time spend on wood fuel collection 

A second important application of energy is lighting. In general, electric lighting is very rare in rural areas. However, since 

there is a grid in both Orkesumet and Terrat, households that are connected have access to electric light. Street lighting is

limited; there are two streetlights in the center (Madukani) in Terrat, also in Orkesumet few streetlights are present in 

an overview of activities after sunset is provided, to get an idea of the activities of households after sunset. 

it can be derived that people mainly tells stories and do things around the house.  

A large portion listens to the radio, and many read a book or sometimes a newspaper.  

Some people study at night, and few people indicate to work in the evening. In the category other, praying is the main 

Figure E.74: Activities after sunset 

are asked how many hours of light they have inside and outside the house after sunset. At 6 pm dusk 

areas. The majority of the households have between 3 and 4 hours of light after 

sunset. Only few households have no light inside the house after sunset.  

3%

72%

2%

23% 22%
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time spend on wood fuel collection in Terrat 

4,091, p > .000 and U = 4842, z = -2.750, p > .006). . It can 

> 10 hours 

17 % 

22 % 

38 % 

25 % 

In general, electric lighting is very rare in rural areas. However, since 

there is a grid in both Orkesumet and Terrat, households that are connected have access to electric light. Street lighting is 

in Terrat, also in Orkesumet few streetlights are present in 

an overview of activities after sunset is provided, to get an idea of the activities of households after sunset. 

 

Some people study at night, and few people indicate to work in the evening. In the category other, praying is the main 

 

are asked how many hours of light they have inside and outside the house after sunset. At 6 pm dusk 

areas. The majority of the households have between 3 and 4 hours of light after 

1%

Other Work



 

 

 

Figure E.75: Hours of light inside house

Light outside the house is rather uncommon; 

Since many missing values occurred at these questions, they are

areas are statistically significant (χ
2
 (2, n = 495) = 7.245, p > .027). Follow up research reveals that these differences are 

present when comparing Naberera to Orkesumet (U = 12577, z= 

.020). It can be concluded that households in Naberera on average have fewer hours of light after sunset, while Terrat and 

Orkesumet can be assumed to be equal here.

By large, kerosene is the most important 

Electricity is here used as an umbrella term for light powered by 

Other fuels for lighting are batteries, often 

are less common with only few households reporting these as most important fuel. 

E.11.3.1 KEROSENE FOR LIGHTING 

The difference in use of petrol/kerosene is revealed to be statistically significant among the areas (

.011)
1
. Follow up analysis demonstrates a statistical difference between Naberea and Orkesumet 

.003) and Naberera and Terrat (χ
2
 (2, n =325) =5.036, p > .025). It can be concluded that the relative importance of petrol 

for lighting in Naberera is higher compared to the other two regions. 

kerosene for light. 

 Kerosene is normally obtained within the village (97%). The remainder obtains kerosene in nearby village or the city. Most 

people spend 500-1500 TSH per week on fuel for lighting or more. Few people spend less than 500 TSH, and 2% sta

to pay for the kerosene.  Some differences are observed when comparing the three areas, however these are not found to 

be statistically significant χ
2
 (2, n = 421) = 2.421, p < .109).

                                                                        
1
 Statistical differences of fuels of lighting between the areas could not be determined as 

tabulations) were violated. 

1%

18%

67%

No light 1-2 hours 3-4 hours

Hours of light inside house

Kerosene

 

: Hours of light inside house  Figure E.76: Hours of light outside house

Light outside the house is rather uncommon; the large majority has no light outside their house after sunset. 

Since many missing values occurred at these questions, they are reported in the figures as well. Differences between the 

(2, n = 495) = 7.245, p > .027). Follow up research reveals that these differences are 

present when comparing Naberera to Orkesumet (U = 12577, z= -2,395, p > .017) and Terrat (U = 11030.500, z= 

.020). It can be concluded that households in Naberera on average have fewer hours of light after sunset, while Terrat and 

Orkesumet can be assumed to be equal here. 

By large, kerosene is the most important fuel for lighting. A significant part of the households use electricity for lighting. 

Electricity is here used as an umbrella term for light powered by a grid connection, generator, car battery or solar panel. 

Other fuels for lighting are batteries, often used for torches but also for battery light inside the house. Wood and candles 

are less common with only few households reporting these as most important fuel.  

 

Figure E.77: Fuel for lighting 

 

The difference in use of petrol/kerosene is revealed to be statistically significant among the areas (

. Follow up analysis demonstrates a statistical difference between Naberea and Orkesumet (χ

(2, n =325) =5.036, p > .025). It can be concluded that the relative importance of petrol 

for lighting in Naberera is higher compared to the other two regions. In total 425 households rely on light fueled by

Kerosene is normally obtained within the village (97%). The remainder obtains kerosene in nearby village or the city. Most 

1500 TSH per week on fuel for lighting or more. Few people spend less than 500 TSH, and 2% sta

Some differences are observed when comparing the three areas, however these are not found to 

(2, n = 421) = 2.421, p < .109). 

                                

between the areas could not be determined as the assumptions for the selected method (

11%
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: Hours of light outside house 

large majority has no light outside their house after sunset.  

Differences between the 

(2, n = 495) = 7.245, p > .027). Follow up research reveals that these differences are 

.017) and Terrat (U = 11030.500, z= -2.319, p > 

.020). It can be concluded that households in Naberera on average have fewer hours of light after sunset, while Terrat and 

fuel for lighting. A significant part of the households use electricity for lighting. 

grid connection, generator, car battery or solar panel. 

used for torches but also for battery light inside the house. Wood and candles 

The difference in use of petrol/kerosene is revealed to be statistically significant among the areas (χ
2
 (2, n =509) = 8.965, p > 

χ
2
 (2, n =350) = 8.800, p > 

(2, n =325) =5.036, p > .025). It can be concluded that the relative importance of petrol 

In total 425 households rely on light fueled by 

Kerosene is normally obtained within the village (97%). The remainder obtains kerosene in nearby village or the city. Most 

1500 TSH per week on fuel for lighting or more. Few people spend less than 500 TSH, and 2% states not 

Some differences are observed when comparing the three areas, however these are not found to 

the selected method (cross 

9% 3%

>4 hours Missing

Hours of light outside house



 

 

 

In figures E.79 and E.80 problems related to the use and availability of kerosene are presented. A main problem with 

respect to kerosene use is the smell. Expenses are considered a main problem with regard to the availability of 

Figure E.79: Problems kerosene use

E.11.3.2 ELECTRICITY FOR LIGHTING

Another important fuel for lighting is electricity

connection and alternative sources of electricity like generator and solar panel. 

 

Figure E.81: Problems electri

 

E.11.4 PERCEPTION ENERGY  

The respondent’s opinion on access to energy is summarized in figure 

important for working at home, followed by household activities and education. 

It should be noted that when talking about ‘energy’ people often refer to one specific type of energy; electricity. 
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Figure E.78: Expenses kerosene per week  

problems related to the use and availability of kerosene are presented. A main problem with 

respect to kerosene use is the smell. Expenses are considered a main problem with regard to the availability of 

 

: Problems kerosene use  Figure E.80: Problems availability kerosene

OR LIGHTING 

ting is electricity, as noted before electricity is here used as an umbrella term for grid 

connection and alternative sources of electricity like generator and solar panel.  

 

: Problems electricity use  Figure E.82: Problems availability electricity

respondent’s opinion on access to energy is summarized in figure E.83 below. Access to energy is perceived as very 

ant for working at home, followed by household activities and education.  

It should be noted that when talking about ‘energy’ people often refer to one specific type of energy; electricity. 
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problems related to the use and availability of kerosene are presented. A main problem with 

respect to kerosene use is the smell. Expenses are considered a main problem with regard to the availability of kerosene.  

 

: Problems availability kerosene 

, as noted before electricity is here used as an umbrella term for grid 

 

: Problems availability electricity 

below. Access to energy is perceived as very 

It should be noted that when talking about ‘energy’ people often refer to one specific type of energy; electricity.  
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Figure E.83: Importance energy 
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F. HOUSEHOLD SURVEY MADAGASCAR 

In order to create a suitable dataset for the creation of a wealth index, the scales of the selected variables are adjusted. The 

variables and the scale are provided in the table below. In subsequent sections the actual creation of the wealth index will 

be discussed for both Madagascar and Tanzania.  

Radio 0 = No 

4 = Yes 

Mobile phone 0 = No 

4 = Yes 

Television 0 = No 

4 = Yes 

Car 0 = No 

4 = Yes 

Motorbike 0 = No 

4 = Yes 

Refrigerator 0 = No 

4 = Yes 

Fan 0 = No 

4 = Yes 

Generator 0 = No 

4 = Yes 

Material wall 1 = Earth, mud, dung, grass, leaves  

2 = Wood, unbaked bricks 

3 = Iron sheets 

4 = Cement / concrete / bricks 

Material floor 1 = Earth, mud, leaves 

2 = Wood, planks 

3 = Bricks 

4 = Concrete, cement  

Material roof 1 = Grass, leaves, dung 

2 = Wood 

3 = Iron sheet 

4 = Concrete / ceramic 

Sanitation 0 = None  

2 = Public latrine 

3 = Pit latrine 

4 = Flush toilet 

Source of water 1 = River, lake, dam  

2 = Public / private well 

3 = Public tap water (borehole, pump) 

4 = Private tap water  

Grid connection 0 = No 

4 = Yes 

Number of cows 0 = No cows 

1 = 1-5 cows 

2 = 5 – 20 cows 

3 = 20 – 60 cows 

4 = > 60 cows 

Table F.1: Variables for the wealth index with adjusted scales 
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F.1.  WEALTH INDEX MADAGASCAR  

In this section the construction of the wealth index in Madagascar is discussed. First the suitability of the data is discussed, 

thereafter a two, three and four component solution is provided.  

F.1.1 SUITABILITY DATA 

Before constructing a wealth index, the suitability of the data for the proposed method of Principal Component Analysis is 

discussed. A first factor is the sample size of the dataset. Different indications exist for a suitable sample size. In general 

small datasets do not allow for much generalization as big datasets. An ideal dataset of at least 300 cases is suggested to be 

ideal by Tabachnick and Fidell (2007 in Pallant 2007). The sample size of 472 is large enough to perform factor analysis and 

retrieve results that are suitable for generalization.  

Second, the factorability and correlation matrix is analyzed. To check the suitability of the dataset for Principal Component 

Analysis, The Kaiser-Meyer-Olkin Measure of sampling adequacy should be > 0.6 and the Bartlett Test of Sphericity Should 

be significant; p < 0.05. In addition, the data is suitable for factor analysis if at least some correlations should be r= 0.3 or 

higher. 

In total thirteen variables are selected for the construction of a wealth index. However, given the low occurrence of a car, 

car battery and a motorcycle, these variables are grouped together resulting in one variable. In total twelve variables 

remain for the analysis. In order to check the suitability of the dataset three methods are used, the Kaiser-Meyer-Olkin 

Measure and Bartlett Test of Sphericity.  

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,668 

Bartlett's Test of Sphericity Approx. Chi-Square 894,123 

df 66,000 

Sig. ,000 

Figure F.1: KMO and Bartlett’s Test 

The KMO value of the sample is 0.668 > 0.6 and therefore the dataset seems suitable for Principal Component Analysis. The 

Bartlett’s Test of Sphericity is significant (p =.000).  Looking at the correlation matrix, many correlation coefficients have 

values of r > 0.3.  

F.1.2 NUMBER OF COMPONENTS 

To determine the number of components several criteria can be used, Kaisers Criterion, Catell’s scree test and Horn’s 

parallel analysis. The Kaiser’s Criterion refers to the number of eigenvalues of the components. The components with initial 

eigenvalues of 1 or more retain in the solution. Based on the Kaiser Criterion, SPSS returns three components. The total 

amount of variance explained by the model is 56,801%. The first component explains a total of 23.740 % of the variance.  

 

Figure F.2: Total variance explained 
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As the Kaiser Criterion tends to overestimate the number of components, the scree plot is analyzed. Looking at the scree 

plot, a rather bumpy pattern is observed.  

 

Figure F.3: Scree plot  

Another method used to determine the number of factors is the Horn’s Parallel Analysis. The results of this analysis are 

presented in table F.2 below. Based on the comparison of eigenvalues of the components in the sample with randomly 

generated eigenvalues a four component solution seems most suitable.  

Component Number Actual eigenvalue from PCA Criterion value parallel analysis Decision 

1 2.849 1.2610 Accept 

2 1.528 1.1933 Accept 

3 1.390 1.1430 Accept 

4 1.048 1.0930 Reject 

5 1.030 1.0538 Reject 

6 .850 1.0126 Reject 

Table F.2: Horn’s Parallel Analysis 

Based on Horn’s Parallel Analysis, a three component PCA with varimax rotation is run. In addition a one-more or one-less 

component solution is run to compare the results.  

F. 1.2.1 THREE COMPONENT SOLUTION 

The three component solution explains 46.48 % of the variance. The rotated component matrix with the loadings of the 

variables on the components and their communalities is provided below.  

 

Figure F.4: Total variance explained by three component solution 
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The rotated component matrix is provided in the figure below. In this solution, are three complex variables are found. 

Rotated Component Matrix
a
 

 Component 

 1 2 3 

Radio   ,497 

Generator  ,885  

TV  ,795  

Mobile Phone  ,350  

Material Roof ,495 ,410  

Material Floor ,533 ,405  

Material Walls ,415  ,496 

Sanitation  ,709   

Grid Connection ,722   

Number of Zebu / Ox 

(Binned) 
  ,729 

Source of water   ,582 

Car_Motor ,644   

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 4 iterations.  

Figure F.5: Rotated Component Matrix (3 components) 

The three component solution approaches a more simple structure; only two complex variables are found. The loading of 

the variables on the principal component are used to construct the wealth index.  

.709 * Sanitation_Wealth + .722 * Grid_Wealth +.533 * Floor_Wealth + .644 * Car_Wealth + .495 * Roof_Wealth + .644* 

Car_Motor_Wealth 

The households clump together around the minimum value of the wealth index, therefore it is not possible to define the 

households in equal groups by means of poverty quintiles. In total 81 % of the households receive the same score for the 

wealth index. From this analysis it can be concluded that the household share very similar poverty levels. 

F.1.2.2 FOUR COMPONENT SOLUTION 

Next to the two component solution, a four component solution is provided. The total amount of variance explained by the 

four component solution is 53.62 %, whereas 22.07 % is explained by the principal component.  

 

Figure F.6: Total variance explained by four component solution 
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The rotated component matrix is provided below; it shows that there are quite some complex variables. Complex variables 

load on one or more of the components.  

Rotated Component Matrix
a
 

 Component 

 1 2 3 4 

Radio    ,717 

Generator  ,907   

TV  ,792   

Mobile Phone    ,710 

Material Roof ,490 ,433 ,334  

Material Floor ,539 ,350   

Material Walls ,388  ,664  

Sanitation ,708    

Grid Connection ,734    

Number of Zebu / Ox 

(Binned) 
  ,681  

Source of water   ,572  

Car_Motor ,641    

Extraction Method: Principal Component Analysis. 

Rotation Method: Varimax with Kaiser Normalization. 

 

a. Rotation converged in 5 iterations.   

Figure F.7: Rotated Component Solution (four components) 

Given the lower amount of variance explained and the occurrence of complex values, the three component solution is 

preferred.  

F.1.2.3 TWO COMPONENT SOLUTION 

For completeness, also a two component solution is provided. From figure F.8 it can be derived that the total variance 

explained by this solution is 36.477 %. The first component explains 23.74 % of the total variance. 

 

Figure F.8: Total variance explained (two component solution) 

The rotated component matrix is displayed below. In this solution, only two complex variables are found. This approaches a 

simple structure even more, and can therefore be preferred over the three component solution.  
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Rotated Component Matrix
a
 

 Component 

 1 2 

Radio  ,410 

Generator  ,672 

TV ,433 ,544 

Mobile Phone  ,377 

Material Roof ,579 ,388 

Material Floor ,620  

Material Walls ,378  

Sanitation  ,688  

Grid Connection ,730  

Number of Zebu / Ox (Binned)  ,621 

Source of water   

Car_Motor ,622  

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 3 iterations. 

Figure F.9: Rotated component solution (two components) 

The wealth index can now be calculated by the following formula:  

.433 * TV_Wealth + .579 * Roof_Wealth + .620* Floor_Wealth +.378 * Wall_Wealth + .688 * Sanitation_Wealth + .730* 

Grid_Wealth + .622 * Car_Motor_Wealth 

Further analysis shows that the two component solution can be further improved by deleting the variable ‘sanitation’, 

which has a rather low variety among the households. The total variance explained by the first component slightly increases 

to 23.960 %.  

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,629 

Bartlett's Test of Sphericity Approx. Chi-Square 780,834 

df 55,000 

Sig. ,000 

Figure F.10: KMO and Bartlett test of sphericity 

 

Figure F.11: Total variance explained (adjusted 2 components) 
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The rotated component solution is provided below.  

 

 

Rotated Component Matrix
a
 

 Component 

 1 2 

Radio  ,519 

Generator ,451  

TV ,667  

Mobile Phone ,396  

Material Roof ,684  

Material Floor ,691  

Material Walls ,341 ,345 

Grid Connection ,623 -,351 

Number of Zebu / Ox (Binned)  ,758 

Source of water  ,515 

Car_Motor_Wealth ,520  

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 3 iterations. 

Figure F.12: Rotated component matrix (adjusted 2 components) 

The wealth index can now be calculated as:  

.451 * Generator_Wealth + .667 * TV_Wealth + .396 * Phone_Wealth + .684 * Wall_Wealth + .691 * Floor_Wealth + .341 * 

Wall_Wealth + .623 * Grid_Wealth+ .520 * Car_Motor_Wealth 

The obtained wealth index is then normalized, resulting in values ranging from zero to one. As many households share 

similar characteristics, they tend to clump together. 

F.2 WEALTH INDEX TANZANIA 

Also for Tanzania a wealth index is constructed, following the same approach as used for the wealth index construction for 

Madagascar. 

F.2.1 SUITABILITY DATA 

Again, the data is assessed for suitability of the statistical method used, Principal Component Analysis. Here, the sample size 

(510) is large enough to perform factor analysis. Initially the PCA is run with the 14 selected variables. To check the 

suitability of the dataset for Principal Component Analysis, The Kaiser-Meyer-Olkin Measure of sampling adequacy should 

be > 0.6 and the Bartlett Test of Sphericity should be significant; p < 0.05. In addition, the data is suitable for factor analysis 

if at least some correlations should be r= 0.3 or higher. 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,821 

Bartlett's Test of Sphericity Approx. Chi-Square 3045,301 

df 105,000 

Sig. ,000 

Figure F.13: KMO and Bartlett Test 

The figure above shows factor analysis is appropriate with a KMO value of 0.821 > 0.6. The Bartlett Test of Sphericity is 

significant p= 0.000 < 0.05. In the correlation matrix obtained from this dataset, several correlations above 0.3 are found. 

The number of cows is the only variable negatively correlated to each of the other variables, except ownership of a 

generator (r = 0,037), car (r = 0,184) and a motorcycle (r = 0,147) however these correlations are fairly low.  



 

 

113 | P a g e  

 

F.2.2 NUMBER OF COMPONENTS 

To determine the number of components several criteria can be used, Kaisers Criterion, Catell´s scree test and Horn’s 

parallel analysis. The Kaiser’s Criterion refers to the number of eigenvalues of the components. The components with initial 

eigenvalues of 1 or more retain in the solution. From the figure it can be derived that four components have initial 

eigenvalues of > 1, and should be selected based on the eigenvalue rule. These four components explain a total of 63,317 of 

the variance.  

Figure F.14: Number of components based on Kaiser Criterion 

However, the Kaiser Criterion often results in too many components. Therefore, also Catell’s Scree Test is considered. In the 

figure a change in the shape of the plot can be identified, it resembles a ´elbow shape´. The components above this point 

are retained in the solution. From the figure it can be derived that the first component explains most of the variance, 

followed by the second component. A clear break can be observed between component 2 and 3, therefore a two 

component solution seems most suitable. The first two components explain the main share of the variance.  

 

Figure F.15: Scree plot 

A third method and relative new technique is Horn’s Parallel Analysis, where the eigenvalues of the dataset are compared 

to the eigenvalues of randomly generated datasets with the same size and number of variables. To generate the data, a 

program can be downloaded at http://www.allenandunwin.com/spss/. By entering the number of variables (15), sample 

size (510) and the number of replications (100) the eigenvalues of random datasets are calculated, results are shown below.  
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Component Number Actual eigenvalue from PCA Criterion value parallel analysis Decision 

1 4,966 1,306 Accept 

2 2,146 1,233 Accept 

3 1,317 1,183 Accept 

4 1,069 1,136 Reject 

5 ,906 1,096 Reject 

Table F.3: Horn’s Parallel Analysis 

The criterion eigenvalues of the parallel analysis are compared with the eigenvalues obtained from the dataset. A 

component is selected if the eigenvalue exceeds the value of the criterion value. Here, the first three components are 

selected to retain in the solution.   

Given the results of the three methods, a choice for a two or three component analysis seems most suitable. The PCA is first 

run with a fixed number of three components. Also the PCA is run for two and four components to see if better results can 

be obtained by a one-more or one-less solution. The rotation method used is Varimax rotation. This orthogonal does not 

permit correlation between the components.  

F.2.2.1 THREE COMPONENT SOLUTION  

Looking at the correlation matrix it shows that the number of cows is negatively correlated with the other variables except 

generator, car and motorcycle. Correlations are fairly low r < 0.3. The negative correlations indicate that a high number of 

cows do not correlate with other variables of wealth. The number of cows has been excluded from the analysis. The 

communality of the source of water is low, r = 0,145. In order to increase the amount of variance explained, the source of 

water is also deleted. By re-running the analysis with 13 variables, the total variance explained by the three factor solution 

with varimax rotation the following figure is derived.  

Rotated Component Matrix
a
 

 Component 

 1 2 3 

Material Roof ,869   

Sanitation ,835   

Material Wall ,683   

Radio ,662   

Materials_Floor ,659 ,414  

Mobile Phone ,559   

Refrigerator  ,763  

Fan  ,762  

TV  ,745 ,341 

Grid Connection  ,730  

Motorcycle   ,778 

Car   ,745 

Generator  ,425 ,599 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 5 iterations. 

Figure F.16: Three component solution 

The complex variables, variables that load on more than one variable, make the results more difficult to interpret. The total 

variance explained by the model is 61.14 %, whereas 36.96 % of the variance is explained by the first component.  

F.2.2.2 TWO COMPONENT SOLUTION 

A PCA is run with two components, again excluding source of water and the number of cows. The total amount of variance 

explained is 51.86% whereas the principal component accounts for 36.90 % of the variance. In the solution only two 

complex variables are found, a ‘cleaner’ solution than the three component solution.  
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 Component 1 Component 2 Communalities 

TV .795 .297 .720 

Refrigerator .723 .105 .534 

Generator .696 .121 .499 

Grid Connection .665 .320 .545 

Fan .593 .044 .353 

Car .583 .035 .341 

Motorcycle .488 .076 .244 

Material Roof .208 .877 .812 

Sanitation .200 .845 .753 

Material Wall -.157 .690 .500 

Material Floor .457 .671 .660 

Radio .123 .655 .444 

Mobile Phone  .187 .549 .336 

Table F.4: Two component solution 

The variables that have a loading of > 0.3 on the first factor are retained in the solution. Here, ownership of a television, 

fridge, generator, fan, car and motorcycle, a grid connection and the material of the floor are variables used for the 

construction of the wealth index.  

 Variables analyzed  Variables in Wealth Index 

Consumer durables Radio, mobile phone, television, car, 

motorcycle, refrigerator, fan, generator 

Television, car, motorcycle, refrigerator, 

fan, generator 

Housing Material wall, material floor, material roof Material floor 

Services Sanitation, source of water, grid connection Grid connection 

Livestock Number of cows  - 

Table F.5: Variables wealth index  

The wealth index is calculated by multiplying the variable score with the weight assigned by the PCA :  

0,795*TV_Wealth + 0,723 *Fridge_Wealth + 0,696 * Generator_Wealth + 0,665 * Grid_Wealth + 0,593 * Fan_Wealth + 

0,583 *Car_Wealth + 0,488 * Motor_Wealth + 0,457 *Floor_Wealth 

The maximum value that can be obtained is a value of 20, the lowest value is 0.457. When looking at the results, the large 

majority of the households fall into one category (66.6%). The households cluster together at the value 0.457. The variables 

in the wealth index therefore are not suitable to assign the households to poverty quintiles.  

To deal with this problem, the three component solution is used to construct the wealth index instead. A different set of 

variables is used to construct the wealth index. Loading of the variables on the three components and their communalities 

are provided in the table below.  

 Component 1 Component 2 Component 3 Communalities 

Material Roof .869 .223 .080 .812 

Sanitation .835 .233 .053 .755 

Material Wall .683 -.014 -.220 .516 

Radio .662 .035 .184 .473 

Material Floor .659 .414 .234 .660 

Mobile Phone  .559 .043 .276 .390 

Grid Connection .285 .730 .143 .635 

TV .269 .745 .341 .743 

Generator .121 .425 .599 .554 

Motorcycle .106 .034 .778 .617 

Refrigerator .069 .763 .188 .622 

Car .055 .174 .745 .588 

Fan -.001 .762 -.032 .582 

Table F.6: Three component solution 

The wealth index is now calculated by the following formula: 

.869 * Roof_Wealth + .835 * Sanitation_Wealth + .683 * Wall_Wealth + .662 *Radio_Wealth + .659 * Floor_Wealth + .559 * 

Phone_Wealth 
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F.2.2.3 FOUR COMPONENT SOLUTION 

The total variance explained by the four component solution is 68.38%, whereas 20.45% is explained by the first 

component. This is considerably less than the two component solution.  

Rotated Component Matrix
a
 

 Component 

 1 2 3 4 

Radio ,308   ,782 

Generator  ,377 ,649  

TV  ,717 ,383  

Fan  ,782   

Motorcycle   ,793  

Car   ,749  

Refrigerator  ,775   

Mobile Phone    ,858 

Material Roof ,869    

Materials_Floor ,610 ,389   

Material Wall ,783    

Sanitation ,790    

Grid Connection ,306 ,714   

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 5 iterations.  

Figure F.17: Rotated component matrix (four components) 

In the rotated component matrix, several complex variables are found, making the solution less clean than the two 

component solution. Based on the retrieved results, the wealth index is best calculated by means of the two component 

solution.  

To gain insight in the relation between the wealth index and the number of cows, correlation analysis is used. Both 

variables, where the binned number of cows is selected rather than the actual number of cows since it has many outliers 

and extremes, are selected for correlation analysis. The results are listed in the table below.  

From the table it can be derived that the relation between the two variables is significantly negative (p=.000), meaning that 

households that score high on the wealth index have relative lower scores on the number of cows. On the other hand, 

households with many cows score lower on the wealth index.  

 

  

WI2 

Number of Cow 

(Binned) 

WI2 Pearson Correlation 1,000 -,335
**

 

Sig. (2-tailed)  ,000 

N 488,000 487 

Number of Cow (Binned) Pearson Correlation -,335
**

 1,000 

Sig. (2-tailed) ,000  

N 487 509,000 

**. Correlation is significant at the 0.01 level (2-tailed).  

Figure F.18: Correlation wealth index and number of cows 

The rather western definition of poverty based on assets, does not comply with the local definition of poverty that is for a 

large part determined by the number of cows a household possesses. 
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