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Outline of the presentation 

1) Objectives of this ESPA project 

2) Case studies 

3) Units of analysis: Groups that can be affected by changes in ecosystem 
services (ES) flows due to biofuels 

4) Sampling strategies: spatial and temporal issues 

5) Assessing impact on ES using several tools 



Aims and Objectives 

Aim 
Provide evidence on whether (and how) biofuel production and use can alleviate 
poverty in low income countries of Africa 

-Compare the environmental and socioeconomic impacts of different biofuel 
production modes (small vs. large plantations) and uses for the main feedstock 
(jatropha and sugarcane) 

-Elucidate the mechanisms through which biofuel projects affect ES and 
human wellbeing 

-Identify successful examples of institutional arrangements in biofuel projects 
that helped alleviate poverty 

Objectives 
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Case studies 

Malawi: 
smallholder-based 
jatropha project  

Malawi  - combination of 
large-scale and smallholder 
sugarcane production 

Mozambique: 
Large plantation 
of jatropha  

Swaziland: 
combination of large-
scale and smallholder 
sugarcane production 

Mozambique -  Use 
of biofuels for 
cooking 
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63 km 

Units of analysis 

Groups that can be affected by changes in ES flows due to biofuels 

Dwangwa (Malawi), sugarcane 

Sugarcane State 
worker (ILLOVO) 

Non-sugarcane 
farmers, outside 
sugarcane area 
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Smallholder farmers 
(irrigated) 

Smallholder 
farmers (rainfed) 

Non-sugarcane 
farmers, inside 
sugarcane area 



40 km 

Units of analysis 

Mangochi (Malawi), Jatropha  

Jatropha 
smallholder 
farmers 

Non-Jatropha 
farmers, 
within the 
same villages 

Groups that can be affected by changes in ES flows due to biofuels 
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Sampling strategies 

Once we identified the units of analysis, how should we design the study? 

Spatial issues 

- Similar biophysical conditions;              
i.e. precipitation, temperature…  

Control vs. ‘treatment’ households (HH) 

- Same villages (for control groups 
within the same area) 
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Sampling strategies: spatial issues 

What about non-sugarcane growers, outside sugarcane area ? 

Approach  Which areas is the sugarcane company planning to expand sugarcane  
       plantations?  

Similar criteria to choose these new areas/farmers than to choose the 
farmers that are already growing sugarcane  Similar biophysical conditions  
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Spatial scale: National 

Sampling strategies: spatial issues 

Malawi  - combination of 
large-scale and smallholder 
sugarcane production 

Swaziland: 
combination of large-
scale and smallholder 
sugarcane production 
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Sampling strategies: temporal issues 

- Recall periods – For some questions (e.g. access and use of ES & subjective wellbeing) we 
ask for now, 5 and 10 years ago 

- To assess food security – all HH need to be monitored at the same period (questions ask for 
the last 7/30 days)  challenges in terms of fieldwork 

- Use of remote sensing to obtain maps of previous land use – This can be related to the 
impact on ES (loss of forest/agricultural land) 

- Temporal replication: desirable but not possible for this 2-year project covering 5 study sites 
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Assessing impact on ES using several tools 

Water quantity (provisioning service) and quality (regulating service) 

(1) Water samples along the river Komati, where sugarcane is planted 
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26 km 



Assessing impact on ES using several tools 

Water quantity (provisioning service) and quality (regulating service) 

(2) Survey: Ask HH about water quality and quantity 

  
  
  
  
  
  

How would you describe the quality of water you use 
for cooking and drinking, now and in the past? 

2.  
Now 

3  
5 years ago 

4. 
10 years ago 

1=Very good 
2=Good 
3=Bad 
4=Very bad  

1=Very good 
2=Good 
3=Bad 
4=Very bad 

1=Very good 
2=Good 
3=Bad 
4=Very bad 

5. Water quality       

Ask 5/10 years ago to be able to 
compare with non-growers outside 

area & to other study sites 

  
  
  
  
  

Do/did you have enough water for cooking and drinking purposes? 
2.  
Now 

3. 
5 years ago 

4. 
10 years ago 

1=Always enough 

2=Sometimes enough 

3=Usually not enough 

4=Never enough 

1=Always enough 

2=Sometimes enough 

3=Usually not enough 

4=Never enough 

1=Always enough 

2=Sometimes enough 

3=Usually not enough 

4=Never enough 
6. Water 
quantity 
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(1) Water samples 



(3) Focus groups 

(1) Any changes noticed in the availability/quality of water since 
the feedstock is grown in the area 

(2) If there are any changes, why do they believe these changes happened 
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Assessing impact on ES using several tools 

(2) Survey: Ask HH about water quality and quantity 

(1) Water samples 

Water quantity (provisioning service) and quality (regulating service) 



Thank you 
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