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Preview two main claims

I Allocate more of our researchI. Allocate more of our research 
efforts to good impact 
evaluations

II Collaborate with climate &II. Collaborate with climate & 
health scientists to consider 
fuel wood as part of the bigger 
picturepicture
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Readings & Key Resources
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“Good” impact evaluation

… will allow you to confidently describe …
 Is intended intervention “working” – i e Is intended intervention  working   i.e., 
effective in delivering intended outcomes (forest 
incomes, reduced deforestation, fuelwood
extraction)?

 Conditional on design, sample and analysis
 what types of incentives and activities are most 
effective?

 who benefits (loses) and or delivers most? who benefits (loses) and or delivers most?
 where (sites) and when (point in project cycle) will we 
see best results?
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Nuts & bolts: 
framework, data, sample, design, analysis
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Study Location Design Intervention Sample Method Outcome

Ed d N l C D t li ti 1200 h h ld M t hi F l dEdmonds 
(2002)

Nepal Cross‐
sectional

Decentralization 1200 households Matching, 
IV

Fuelwood 
extraction

Heltberg India Cross‐ Local institutions 180 households IV ForestHeltberg
(2001)

India Cross‐
sectional

Local institutions 180 households, 
32 forests

IV Forest 
degradation, 
household 
dependence 
on nat. 
resources

Burgess et al 
(2011)

Indonesia Multi‐period   Decentralization 
(# political 
jurisdictions)

Large # pixels Poisson 
quasi‐
likelihood 

t

Deforestation

count 
model

Somanathan
et al (2009)

India Cross‐
sectional 

State vs. council 
managed forests

271 villages, 582 
observations for 
broad leafed

IV, 
Matching

Forest 
conservation, 
cost ofbroad‐leafed 

crown cover, 504 
observations for 
pine forest

cost of 
conservation

Baland et al 
(2010)

India  Cross‐
sectional

Decentralization 83 villages, 399 
forest 
observations

OLS, 
conditional 
logit w/ FE 

Forest 
degradation



Study Location Design Intervention Sample Method Outcome

Jagger (2008) Uganda 2 period,  Decentralization  751  DID, tobit Livelihoods
pooled cross‐
sectional

households

Jumbe & 
Angelsen 
(2007)

Malawi Cross‐
sectional

Decentralization 404 
households

Matching Livelihoods

(2007)

Coleman et al 
(2010)

Uganda, 
K

2 periods 
(b f d

Decentralization 303 user 
f th

Probit, 
M t hi

Forest 
diti(2010)  Kenya, 

Mexico, 
Bolivia

(before and 
after), not 
panel

groups for the 
4 countries

Matching condition, 
Investment 
decisions, 
rule‐making, 
wealth 
inequality (all 
binary)

Anderson &  Bolivia Cross‐ National vs. local  30  IV Deforestation  
Gibson (2006) sectional  institutions observations, 2 

period GIS data
measures

Andam et al 
(2008)

Costa Rica Multi‐period 
data

Protected areas >2000 pixels Matching Deforestation
(2008) data 

(forest cover 
data for 3 
years)



FOREST INCOME AFTER UGANDA’S FOREST SECTOR
REFORM: ARE THE RURAL POOR GAINING?REFORM: ARE THE RURAL POOR GAINING?
 Context

 Uganda leading decentralization reforms in sub Saharan Uganda leading decentralization reforms in sub‐Saharan 
Africa

 Forest sector reform focused on poverty reduction
 Decentralization theory is mixed regarding whether 
poverty reduction is an expected outcome

 Very limited empirical evidence on quantitative outcomes Very limited empirical evidence on quantitative outcomes 
of decentralization reforms

R h ti D f t t Research question: Does forest sector 
decentralization increase forest income 
for the rural poor? p

Source: Jagger (2008) 



Data and approach
 Quasi‐experimental design

 Post‐reform household income portfolio data (2007, N=521) compared 
with pre‐reform data (2003, N=256)t p e e o data ( 003, 56)

 Two treatment groups
 Democratic decentralization (private forest)
 For‐profit parastatal (gazetted forest)
C t l

Study area in western 
Uganda

 Control group
 National Park under centralized governance

 Treatment groups modeled 
in comparison to control group

g

in comparison to control group 
using the difference‐in‐difference 
estimator

D bl diff (DID) Double‐difference means (DID)
 Conditional difference‐in‐difference 

estimates using Tobit regression models

Source: Jagger (2008) 



Average change in share of hhd income from forests (DID)

Democratic Decentralization 
Bugoma Forest Site

For Profit Parastatal 
Budongo Forest Site
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Conditional difference‐in‐difference estimates

Democratic Decentralization to District 
Forestry Service

$

Devolution to National Forestry 
Authority (for‐profit parastatal)

 Increase of $5 annual household 
income from forests

 Increase of 3.1% in share of annual 
household income from forests

 Increase of $53 annual household 
income from forests

 Increase of 6.4% in share of annual 
household income from forests

 Highest income quartile households:
• Increases in forest income (+$30)

household income from forests

 Highest income quartile households:
• Significant increases in forest Increases in forest income (+$30)

• Increase in share of total income 
from forests (+11.6%)

 Lowest income quartile households:
Decline in income from forests

income (+$162)
• Significant increases in share of 

total income from forests (+25%)
 Lowest income quartile households:• Decline in income from forests 

(‐$10) 
• Significant declines in share of 

income from forests (‐10.7%) 

 Lowest income quartile households:
• Significant declines in income 

from forests  (‐$15) 
• Significant declines in share of 

income from forests (‐15%)

Source: Jagger (2008) 



II. Collaborate with climate & 
health scientists to consider fuel 
wood as part of the biggerwood as part of the bigger 
picture

(drawn from Household Health &(drawn from Household Health & 
Energy Initiative at Duke University)
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Triple Dividends of Fuelwood

I. Black 
Carbon 

II. HouseholdII. Household 
Health

III L lIII. Local 
Forests
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Environmental Burden: WHO 2006
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Meta‐Analyses of Deforestation
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 33/152 case studies suggest 
that fuelwood extraction is a 
proximate cause ofproximate cause of 
deforestation

 75% of the global fuel wood 
consumption (mostly in Asiaconsumption (mostly in Asia 
and Africa) led to localized 
deforestation

 Initial stove promotion 
t d b d f t tiprompted by deforestation 

concerns (Barnes et al., 1993) 
over‐reaching – no global 
shortage of fuelwood g
availability

 Mix of demand (e.g., 
cookstoves) & supply (e.g., 
CBNRM) li iCBNRM) policies

 Lacking systematic rigorous 
evidence that rural energy use 
causes deforestation or
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causes deforestation or 
degratdation



Do ICS reduce fuelwood collection?
S OC O C OSTUDY LOCATION IMPACT MODEL

Chen et al.
2006 (ECOLECON)

Jiangxi, China 0 & + tobit with few controls
(N = 190 hh)

Heltberg et al., 2000 
(LAND)

Rajasthan, India 0 maximum entropy, few 
controls (N = 174 hh)

Edmonds, 
2002 (JDE)

Arun valley, 
Nepal

_ OLS with many controls (N 
= 1200 hh)2002 (JDE) Nepal = 1200 hh)

Pattanayak et al., 
2004 (EDE)

Flores, Indonesia _ probit with linear controls 
(N ~ 500 hh)

Mekonnen & Kohlin 
2010

Tigray,
Ethiopia

_§ RE with many controls (N = 
1400 hh)

Heltberg, 2004
(ENERGYECON)

Ghana, rural  _§ MNlogit with few controls 
(N = 3760 hh)(ENERGYECON) (N = 3760 hh)

Heltberg, 2004
(ENERGYECON)

Brazil, rural  _§ MNlogit with few controls 
(N = 1080 hh)

Ed d L G t l t bit ith f t l (N
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Edwards‐Langpap, 
2005 (LAND)

Guatemala _ tobit with few controls (N 
> 6000 hh)



Carbon Finance & Climate Change is Coming!

22
Source: Khopkar & Sills (2011) 



Carbon finance, fuels & househlds

 100+ fuel switching projects involving wood 

3 j k t VCS G ld St d d CDM 3major markets – VCS, Gold Standard, CDM, 
including fuel‐switching 
i t t i bl d l t ti into sustainable wood use – plantations

 away from unsustainable – e.g., over extraction of fw

more efficient use of fuel wood more efficient use of fuel wood

 Household and small‐industry projects
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US (Clinton) commits $50M seed moneyUS (Clinton) commits $50M seed money
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