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Stockholm Environment Institute
• Founded in 1989 from predecessor: The Beijer Institute
• Based on principles of the first U.N. Conference on the 

Human Environment held in Stockholm in 1972 (which came 
to be known as the Stockholm Conference).

• Ranked world’s number 2 Environmental Think Tank past 
3 years; Think Tanks and Civil Society Program, Univ. of PA

• Mission:
– to support decision-making and induce change towards 

sustainable development
– Provide knowledge to bridge science and policy on 

environment and development issues
• Centres: Stockholm (HQ), U.S. (Boston), U.K. (York, 

Oxford), Tallinn, Asia (Bangkok), Africa (Nairobi)



Based mainly on ESPA Project: 
Unravelling biofuel impacts on 
ecosystem services, human 
wellbeing and poverty alleviation in 
Sub-Saharan Africa

• LEAD: University of Oxford, UK
• Co-Investigators:

• University of Tokyo, Japan 
• Stockholm Environment Institute (SEI), Sweden & Kenya
• Council for Scientific and Industrial Research (CSIR), 

South Africa
• Centre for Agricultural Research and Development 

(CARD), Malawi
• Other supporting collaborators during fieldwork 



Overview
 Background on biomass, bioenergy, biofuels in Africa
 Institutional options for industrial agriculture & biofuels
 Study sites in ESPA project
 Climate/regulating services: carbon stocks
 Food/provisioning: comparing Food Consumption Score
 Multidimensional Poverty Comparisons
 Fuel switching from charcoal to ethanol stoves for cooking
 Policies, Institutions, Governance Mechanisms
 Results from a study in Sierra Leone
 Some comments on case in Kenya
 Conclusions



Long-term energy/resource goal is to shift away from fossil fuels AND 
traditional biomass to renewable fuels and modern bioenergy

About 10% of 
total global 
energy use

Not only large 
losses, but health 
and environmental 
impacts and poor 
energy services



Source: IEA, 2015
• Continuing increase in biomass use will further reduce forest stocks
• Total biomass use in SSA expected to increase by 54% by 2040
• Additional pressure on ecosystems while providing poor energy services



Institutional set-up and governance options for industrial 
agriculture, silviculture or agro-forestry

Large Scale
EXAMPLES:

1. Sugarcane
2. Palm / Soy Biodiesel

Mill-owned 
estate

Very competitive 
globally

Lower Value 
Added to Local 
Communities
*lowest risk

Export potential

Small-holder 
led

Higher cost base
Less globally 
competitive

Higher Value 
Added to 

Local 
Communities

*moderate risk
Export potential

Small Scale
EXAMPLES:

1. Sweet Sorghum – micro-distillery
2. Woodlot gasification elec.

Multi-product 
or multi-crop

e.g. sweet sorghum

Economics 
Uncertain

Complex-
Value Added to 

Local 
Communities

*high risk
Local Markets, Social 
Issues, Crop not well 

characterised

Single 
Bioenergy 
Product

e.g. multi-species 
woodlot

Value Added 
to Local 

Communities
*high risk

Complex food-
fuel-cash-crop 

interactions

ADAPTED FROM: Woods, J. Focus 14: IFPRI, 2006



Different institutional set-ups in case studies

Source: Mudombi et al, 2016



Net carbon stock change due to land use change

Source: Romeu-Dalmau et al, 2016



Food Consumption Score (FCS), Source: Gasparatos et al, 2016
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Boxplots of FCS by observed groups (sugarcane sector)



Multidimensional Poverty Index (MPI) by group/site (Mudombi et al, 2016)

• Sugarcane study sites had lower poverty than jatropha sites
• Sugarcane farmers and plantation workers had lower poverty than control groups
• In jatropha-growing areas, little  or no difference in poverty alleviation observed
• Choice of MPI indicators may exaggerate some benefits (e.g. company housing)



Case study on switching from charcoal to ethanol in Maputo: 
HH Fuel Expenditures for different ethanol stove adoption cases

Source: Mudombi et al, 2017



Policies, Institutions across different cases

Project/
study area:

Characteristics

Illovo 
Sugar,

Dwangwa
Malawi

Dwangwa 
small-

growers

Mangochi, 
Malawi

Niqel, 
Mozambique

RSSC,
Swaziland

SWADE, 
Swaziland

Charcoal
sector

Feedstock sugarcane sugarcane jatropha jatropha sugarcane sugarcane wood

Year started 1977 1990s 2008 2008 1958, 1979 1999

Land tenure Private Customary Customary Private Private Customary
Customary 

+ Open 
Access

Scale of land 
use

Large 
(Estate) Small Small Large Large 

(Estate) Small Small

Organisation Company Cooperative 
Associations

Farmer 
groups n/a Company

Community-
owned
(equity)

Self-
organising

Labour Wages Own+wages Own Wages Wages Own+wages Informal 
Wages

Financing Share-
holders Loans None Private Loans None

Supporting 
Governance Private Cooperative Private Private Public + 

Private Cooperative Informal



Case study on Makeni Sugarcane/Bioenergy project 
in Sierra Leone



The ABSL Makeni project uses green harvesting, avoiding the burning 
of sugarcane that is common in Africa and thereby reducing ecosystem 

impacts and increasing the available biomass by 50%



CONCLUSIONS relevant for Ecosystem Services/Access
• A boost in living standards has been observed, especially in 

quality of housing and mobility
• The spatial proximity/co-dependence of the ABSL operations 

to villages impacted access to food, fuel and water
• Offset to some extent by improved rice yields and cash 

income but this could not be proven with the data available
• The possibility to add sugarcane outgrowers would likely 

decrease environmental performance
• Gender and cultural issues affect direction of development 

(e.g. women control of resources, ability to take wage jobs)
• Longer term effects on other Ecosystem Services (e.g. soil 

health, hydrology) cannot be determined



Near collapse 
of Kenya 

sugar sector 
shows the 

importance of 
choosing 

competitive 
institutional 
set-up AND 
the crucial 

role of good 
governance



Concluding Comments 

 Choice of feedstock key in climate impact
 Management regime – continuity
 Stability in income as well as seasonal effects
 Food security and local control
 Institutions matter! – balancing social & economic
 Governance – public-private cooperation
 Some willingness to pay for improved fuel 

(ethanol) with clear ES advantages over charcoal
 Getting economics right on supply side
 Managing expectations in rural transformation



francis.johnson@sei-international.orgThanks for your attention!
For more information: www.sei-international.org

http://www.sei-international.org/

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Overview
	Long-term energy/resource goal is to shift away from fossil fuels AND traditional biomass to renewable fuels and modern bioenergy
	Slide Number 6
	Slide Number 7
	Different institutional set-ups in case studies
	Net carbon stock change due to land use change
	Food Consumption Score (FCS), Source: Gasparatos et al, 2016
	Multidimensional Poverty Index (MPI) by group/site (Mudombi et al, 2016)
	Case study on switching from charcoal to ethanol in Maputo: �HH Fuel Expenditures for different ethanol stove adoption cases
	Policies, Institutions across different cases
	Case study on Makeni Sugarcane/Bioenergy project in Sierra Leone
	Slide Number 15
	CONCLUSIONS relevant for Ecosystem Services/Access
	Near collapse of Kenya sugar sector shows the importance of choosing competitive institutional set-up AND the crucial role of good governance
	Concluding Comments 
	francis.johnson@sei-international.org

