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Abstract 
 
Governance reforms are promoted as policy tools for achieving favorable livelihood and 
sustainable forest management outcomes. However, there is a dearth of empirical evidence to 
support this claim, or to identify the conditions under which either or both outcomes are 
achieved.  Drawing on the case of a major forest sector governance reform implemented in 
Uganda in 2003, this research seeks to fill that gap. The research employs a quasi-
experimental research design comparing both pre and post reform data for a large sample of 
households surrounding three major forests in western Uganda. A control group is included in 
the design. Household income portfolio data collected in 2007 are compared with baseline 
data collected immediately prior to the reform. Changes in forest sustainability are assessed 
using data on household perceptions of change in forest cover and quality, and household 
participation in activities that contribute to deforestation.    
 
There are few cases where both favorable livelihood and sustainable forest management 
outcomes have been achieved. On private forest land overseen by the decentralized District 
Forestry Service there has been no significant change in average annual household income 
from forests, the share of total income from forests has declined, and forest cover and quality 
have significantly declined.  In Budongo Central Forest Reserve overseen by the parastatal 
National Forestry Authority, there have been significant gains in average annual household 
income from forests, as well as the share of total income from forests.  However, increases in 
income are limited to households in the highest income quartile and are primarily attributed 
to the sale of illegally harvested timber.  Forest cover in Budongo Central Forest Reserve has 
only slightly decreased, but reduced tree diversity, water quality and presence of large trees 
indicates diminishing forest quality. The findings from this study challenge the view that 
governance reforms will result in favorable livelihood and sustainable forest management 
outcomes. Policy makers should carefully consider the incentives facing both forestry 
officials and local resource users with particular attention to increasing awareness of the 
value of trees and forests, and facilitating opportunities for a rural smallholders’ across all 
income categories to sustainably engage in the forest product harvesting and value addition.  
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Introduction 
 
The National Forest Plan aims to: 

Help Ugandans get more money and a better life from forests; 
Make more jobs and new ways to make money from forests; 
Make sure that the forests and trees are looked after properly. 

 
New National Forest Plan, Popular Version (MWLE 2003) 

 
Recent estimates suggest that governance reforms that transfer rights and responsibilities for 
natural resource management to local governments or local resource users are currently 
underway in approximately 60 developing countries (Agrawal 2001; WRI 2003).  Reforms 
are generally motivated by the failure of centralized states to provide basic infrastructure and 
services, high levels of corruption within centralized systems, and the desire to foster 
democratic institutions that take into account the needs of a diverse citizenry (Vedeld 2003; 
Wunsch and Olowu 1990).  Improved livelihoods for rural people living in or near forests and 
sustainable management of forests are among the most commonly cited expected outcomes of 
forest sector governance reforms (Agrawal and Gibson 1999; Agrawal and Ostrom 2001; 
Fisher et al. 2005; WRI et al. 2005; Meinzen-Dick and Knox 2001).  However, there is a 
dearth of empirical data regarding whether and under what conditions favorable reform 
outcomes are achieved (Bardhan 2002; Meinzen-Dick, Di Gregorio, and McCarthy 2004), 
and the livelihood-environment trade-offs that might be inherent in forest sector reforms.  
 
This paper addresses the question of whether and under what conditions favorable livelihood 
and forest management outcomes have been achieved as a result of a major forest sector 
governance reform that was implemented in Uganda in 2003.  Uganda’s forest sector reform 
led to changes in the ownership and management of 85 percent of Uganda’s forested land.  
The reform involved the dismantling of the centralized Forest Department, and the creation of 
the decentralized District Forestry Service (DFS) which oversees the management of 70 
percent of Uganda’s forests.  The reform also led to the creation of the for-profit parastatal 
National Forestry Authority (NFA) which oversees 15 percent of Uganda’s high value forests 
and plantations that fall within Central Forest Reserves. Though at the forefront of forest 
sector governance reforms in sub-Saharan Africa, there is limited empirical evidence to 
indicate how the benefits associated with forest have been re-oriented to local resource users, 
and whether forest condition has measurably improved in Uganda.   
 
The research employs a quasi-experimental research design comparing both pre and post 
reform data for a large sample of households surrounding three major forests in western 
Uganda. Outcomes for two treatment groups are considered.  The first group is comprised of 
households living in or near private or customarily held forests in the Districts of Hoima and 
Kibaale in western Uganda that were directly affected by the transition from the centralized 
Forest Department to the decentralized District Forestry Service. The second group is 
households living adjacent to Budongo Central Forest Reserve that were directly affected by 
the transition from the Forest Department to the National Forestry Authority.  A control 
group of households living around Rwenzori Mountains National Park which was not 
affected by the reform is included in the design. Household income portfolio data collected in 
2007 are compared with baseline data collected immediately prior to the reform. Changes in 
forest sustainability are assessed using data on household perceptions of change in forest 
cover and quality since the reform was implemented, and indicators of household level 
participation in activities that contribute to deforestation.    
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The paper is organized as follows: the next section provides a review of the literature 
pertaining to livelihood and sustainability outcomes associated with forest sector governance 
reforms.  Background information on Uganda’s forest sector reform and a summary of 
institutional changes and motivations for livelihood and sustainability outcomes are 
presented. The fourth section describes the research design, study area and methods used in 
this study. Results indicating both livelihood and sustainability outcomes associated with 
Uganda’s forest sector reform are reported in the fifth section. Finally, the findings of the 
study are summarized and policy implications presented.    
 
Literature Review 
 
Improvements in livelihoods are a primary rationale for governance reform, particularly those 
that involve devolution of authority to local governments or local resource users (Meinzen-
Dick and Knox 2001).  Natural resource management governance reforms have the potential 
to affect rural households in two direct ways: they change returns to assets including natural, 
physical, human, financial and social capital; and they increase household assets (World 
Bank 2008).  Reforms are expected to allow poor people to make their assets more productive 
via the mechanism of government policies that support local organization and decision-
making around forest use, and greater participation of local forest users in markets for forest 
products.  Improved property or access rights for local resource users to forests, specific 
forest resources and forest product markets is the most common mechanism through which 
returns to assets is improved (Ribot 2002; Ribot and Peluso 2003).  Having a larger and more 
diverse portfolio of access rights as well as short and long run decision making authority over 
resources facilitates opportunities to utilize forest resources in a variety of different ways, 
including: supporting current consumption; use in times of need (as safety nets); and as 
pathways out of poverty.  Security of access rights is a crucial aspect of reform 
implementation if reforms are to be successful in improving the asset base of rural 
households.  Security of rights allows households to obtain credit, reduce risk associated with 
investment, and provides incentives to sustainably manage resources (DFID 2007; FAO 
2002; Deininger 2003; SIDA 2007).  
 
There is a strong link between the democratic decentralization literature and the community 
based natural resource management (CBNRM) literature. Often reforms involve the sharing 
of management or enforcement responsibilities with local communities, or provide new 
opportunities or incentives for community based initiatives.  When CBNRM is successful it 
may lead to improved natural resource management (World Bank 2008).  When local 
resource users are involved in the formation of rules regarding the use of forests they are 
expected to respect and enforce rules to a higher standard then when they are not involved in 
rule formulation (Gibson, McKean and Ostrom 2000). It is also argued that local resource 
users have a much greater knowledge of local conditions and are therefore better equipped to 
identify and prioritize environmental problems (Larson 2002).  Finally, both the financial and 
transaction costs of sustainable management should be lower when local resource users are 
integrated into the management of forests (Kaimowitz et al. 1998)  
 
Reforms often alter the organizational or administrative structure that oversees forest 
management.  Organizations and their employees have underlying incentive structures that 
motivate the way in which policies are implemented.  If authorities are unwilling to 
relinquish substantive property rights or alter power relationships to any significant degree 
then reform are at best partial and the opportunities for rural livelihood improvements and 
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sustainable management are limited (Agrawal and Ostrom 2001; Crook and Manor 1998; 
Ribot 1999).   
 
Bardhan (2002) argues that empirical evidence as to whether or not decentralization reforms 
lead to significant changes in incomes or other measures of livelihoods are absent from the 
literature.  However, several recent studies consider the linkage between livelihood outcomes 
and forest sector governance reforms.  There is evidence that rural households experience 
gains in income from forests as a result of reforms.  Studies from Malawi (Jumbe and 
Angelsen 2006) and Ethiopia (Jagger, Pender, and Gebremedhin 2005) found that devolved 
forest management led to increases in income from forests for rural smallholders.  However, 
both studies found a high degree of variation across communities and households affected by 
the reform. Studies that examine governance reforms in cases where the communities are 
involved in the distribution of timber concessions find that communities and households are 
better off after decentralization reforms (Oyono 2005; Palmer and Engel 2007), though again 
with a high degree of variation between communities and households.  Communities often 
benefit from in kind payments that support the development of rural infrastructure including 
schools and health centers, or receive direct cash payments from small scale timber 
concessions.   
 
Political connectedness emerges as an important variable influencing reform outcomes for the 
poor.  Recent studies from Vietnam (Sikor and Nguyen 2007) and Indonesia (McCarthy 
2004) found that while devolution does generate benefits for the local poor, local power 
relations and the institutions regulating access to higher value forest resources are excluding 
the very poor from benefiting from these reforms.  Crook and Sverrison (2001) in a cross 
country study on the welfare impacts of decentralization reforms pointed out that central 
government commitment to pro-poor policies and engagement with local elites to ensure 
unbiased implementation of reforms is important for livelihood gains.  There are numerous 
examples of local elites, NGOs and other special interests dominating local decision making 
processes regarding the assignment of rights, which may undermine outcomes for the rural 
poor (Agrawal 2001; Platteau and Abraham 2002; Ribot 1999).  A key finding from the 
synthesis research on the topic of decentralization is that if reforms are to have welfare 
enhancing effects at the level of the rural household, attention needs to be paid to the 
structural inequities that emerge across the various landscapes in which reforms are 
implemented (Larson et al. 2007; Ribot 2003; WRI et al. 2005).   
 
Evidence of the link between governance reforms and forest sustainability is highly variable 
both within and between countries that have enacted reforms, and has been explicitly 
addressed in relatively few studies.  Several institutional factors mediate sustainability 
outcomes.  Rules regarding forest use, and the degree to which they are enforced have a 
significant effect on sustainability outcomes (Banana et al. 2007; Oyono 2005). Contradictory 
regulations, lack of clarity regarding new forest rights associated with reforms, confusion 
about who is in de facto control of forest resources, and an unwillingness of the central 
government to intervene in cases of excessive forest loss are among the reasons that high 
rates of forest loss are observed under decentralization (Andersson and Gibson 2006; Oyono 
2005).  
 
Variation in implementation of reforms and budgetary commitment across local governments 
and communities are also an important determinant of sustainable forest management 
outcomes (Andersson and Gibson 2006; Oyono 2005; Banana et al. 2007).  In general, a high 
degree of local government interest and investment in forestry related activities is associated 
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with lower rates of deforestation, whereas a lack of forestry staff or appropriate budgetary 
allocations leads to higher rates of deforestation.  Evidence from other sectors, including 
health and education, indicates that competition for scarce finances at the district level means 
that the environment is often a low priority for local government public service provision 
(Bahiigwa, Rigby, and Woodhouse 2005).  The incentive for local governments to earn large 
revenues from issuing logging permits is also a challenge for deforestation in decentralized 
systems with high value forest products.  When local governments have few other 
opportunities for revenue generation, the ability to issue logging permits leads to forest cover 
loss (Curran et al. 2004).  
 
Uganda’s Forest Sector Governance Reform 
 
The Forest Sector Umbrella Programme (FSUP) initiated in 1999 was the Government of 
Uganda’s approach to reforming the forest sector. FSUP was a multi-donor program, led by 
the Government of Uganda through the Ministry of Water, Lands and Environment (MWLE), 
and coordinated by the Forest Sector Co-ordination Secretariat (now the Forestry Inspection 
Division within the MWLE).  The goals of FSUP were two-fold: to create a positive, 
effective and sustainable policy and institutional environment for the forest sector in Uganda 
and, through this, to increase economic and environmental benefits from forests and trees, 
particularly for the poor and vulnerable (MWLE 2004). Uganda’s forest sector governance 
reform was part of a larger government-wide restructuring motivated by the 1995 
Constitution and the 1997 Local Government Act intended to downsize the public service, 
rationalize government functions, and improve the effectiveness and efficiency of public 
service provision (MWLE 2006).   
 
The FSUP supported a number of processes in the reform of the sector, including: a forest 
sector review; and the development of the Uganda Forest Policy (MWLE 2001), the National 
Forest Plan (MWLE 2002), and the National Forestry and Tree Planting Act (GOU 2003). A 
major outcome of the reform process was the abolition of the centralized Forestry 
Department and the creation of the decentralized District Forestry Service and the for profit 
parastatal National Forestry Authority.  The Uganda Wildlife Authority continued to manage 
the15 percent of Uganda’s forests and woodlands in national parks and game reserves (Table 
1).   

 
The organizational details of the three forest management authorities are characterized in 
Table 2.  The District Forestry Service is an example of democratic decentralization to local 
governments. As noted in Table 1, 70 percent of Uganda’s forests are currently managed by 
local governments. The National Forestry Authority took over Central Forest Reserves where 
the majority of Uganda’s high value timber and forest biodiversity is concentrated. In 
addition to the development of the District Forestry Service and the National Forestry 
Authority, the Forestry Inspection Division (FID) was created. The FID, housed in the 
Ministry of Water, Lands and Environment is responsible for policy and regulation in the 
forestry sector overseeing the activities of both the NFA and DFS.    
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Table 1: Forested land under different categories of ownership/management, percent 
Pre 2003 Reform Post 2003 Reform Forest 

Type Forest 
Department 
(Central and 
Local forest 
reserves; private 
and customary 
land) 

Uganda 
Wildlife 
Authority 
(National 
Parks and 
Game 
Reserves) 

District Forest 
Service  
(private and 
customary 
forest land; 
Local Forest 
Reserves)A 

National  
Forest 
Authority 
(Central 
Forest 
Reserves) 

Uganda 
Wildlife 
Authority  
(National 
Parks and 
Game 
Reserves) 

Tropical 
high forest 

71.1 28.9 38.0 33.1 28.9 

Woodland 88.3 11.6 78.0 10.3 11.6 
Plantation 93.7 6.1 33.1 60.6 6.1 
Total 85.1 14.8 70.2 14.9 14.8 
A. Local Forest Reserves account for less than 1% of the total forest area of Uganda.  
Source: Adapted from MWLE (2001), data from National Biomass Survey, 1999. 
 
 
Table 2: Characterization of Forest Governance in Uganda1   
 District Forestry 

Services 
National Forestry Authority Uganda 

Wildlife 
Authority 

Governance type  Decentralized  For profit parastatal1 Central 
government 

Source of 
budgetary 
support/revenue 

Revenues from 
forest product 
transportation and 
sale permits;  
Revenue from 
timber harvesting 
and charcoal 
burning permits 

Donors (years 1-4) 2; Lease of 
forested land or sale of individual 
trees for timber harvesting; 
Auction of illegally harvested 
timber; Leasing of reserve land 
for plantation development; 
Contract services (mapping; seed 
sales; technical advice) 

Gate receipts 
concessions; 
Central 
government; 
Donors; NGOs 

Employment 
characterization 

Local government 
employees 

Contractors Central 
government 
employees 

Level of staffing Inadequate for 
mandate 

Adequate for mandate Adequate for 
mandate 

1.  Data sources include: author’s primary research; MWLE (2006), MWLE (2002), and UWA (2004).  
 
 
 

                                                        

 

 
1 A parastatal is an organization which has some political authority and serves the state indirectly.  While clearly 
identified as a parastatal in the policy documents, NFA also has a revenue generating function 
2 The NFA Start-up Fund was supported by the European Union (EU), and the governments of Norway 
(NORAD) and the United Kingdom (DFID) who provided funds to meet initial capital investment and start-up 
operational costs. The EU provided financial assistance through the Forest Resources Management and 
Conservation Program (FRMCP) (MWLE 2006). 
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During the reform process several mechanisms were identified for promoting favorable 
livelihood and sustainability outcomes.  The opportunities for achieving outcomes are 
different for forests on private and customary lands vs. gazetted forests in Central Forest 
Reserves.  Similarly the incentives and constraints for achieving outcomes vary with the 
capacity of the organizations charged with implementing policies, and also with the 
incentives and constraints of local and non-local resource users.  Mechanisms identified as 
opportunities for catalyzing favorable livelihood and sustainability outcomes are summarized 
in Table 3.  
 
Table 3: Reform Mechanisms for Catalyzing Favorable Livelihood and Sustainability 
Outcomes1 

 District Forestry Services National Forestry Authority 
Small business development in 
the forestry sector 

Increased access to forest resources 
for subsistence use especially wild 
foods, building materials and 
medicines 

Security of land and tree tenure Sell seed and provide technical 
advice to land owners that want to 
establish plantations 

Use of appropriate technologies 
to enhance food security (e.g. 
improved stoves) 

Ecotourism cash or in kind 
contributions to communities 

Mechanisms for 
improving 
livelihoods 

Promoting tree planting and 
forest conservation for soil 
fertility 

 

Tree planting and agroforestry 
development 

Management and protection of 
reserves 

Increased awareness of the value 
of trees on private and 
customary lands 

Collaborative Forest Management 
agreements 

Improved advisory services  Investment in commercial 
plantations 

Securing land and tree tenure Ecotourism 
Use of appropriate technologies 
to minimize biomass loss during 
cooking, harvesting and 
processing 

Increased awareness of ecosystem 
services and biodiversity 

Mechanisms for 
improving forest 
management 

Establishing community forests  
1. Source is MWLE (2002).  
 
 
Methods 
 
Research Design  
 
To make claims about causal relationships between governance reforms and various 
outcomes a quasi-experimental research design is required.  To understand how the reform 
has affected a particular unit of observation, be it a demographic group such as the rural poor 
or specific forest area, it is necessary to have data from before the reform was implemented to 
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compare with data collected some time after implementation has taken place (Bardhan 2002).  
In addition, it is necessary to have a counterfactual, or a control group to control for changes 
occurring as a result of other factors.  This group has not been affected by the reform and 
therefore serves as an indicator of what would have happened in the absence of the reform 
(World Bank 2008).  This study employs a research design called the nonequivalent 
comparison group design (Shadish, Cook, and Campbell 2002).  Households in forest sites 
affected by the reform (i.e. treatment groups) are compared with households in a forest site 
that was not affected by the reform (control group).  Data from the first and second time 
period are analyzed together as a pooled cross section.   
 
Site and Sample Selection 
 
The baseline data for this study were collected in 2003 in four major forest areas that were 
purposively selected by the Wildlife Conservation Society as representative of forest types 
and forest management regimes in Uganda (Table 4).  Data collection for the follow-up 

 
Table 4: Forest Areas Included in Baseline (WCS) Study 
Forest Site Forest Type Jurisdiction Pre- 

Reform 
Jurisdiction Post- 
Reform 

Rwenzori Mountains 
National Park 

Afromontane forest Uganda Wildlife 
Authority 

Uganda Wildlife 
Authority 

Bugoma Central 
Forest Reserve 

Tropical high forest Forest Department District Forest 
Services 

Budongo Central 
Forest Reserve 

Tropical high forest Forest Department National Forest 
Authority 

Kasagala Central 
Forest Reserve 

Woodland Forest Department National Forest 
Authority 

 
study took place in three major forest sites in western Uganda.  Due to budgetary and 
logistical constraints, one forest site was dropped from the research design.  As the focus of 
this study is the governance reform, the objective in the research design was to maximize 
institutional variation and minimize variation of other important exogenous variables such as 
forest type.  The Kasagala Central Forest Reserve was dropped, as it has the same pre and 
post reform governance structure as the Budongo forest site and is a woodland site, a clear 
outlier among forest types represented in the baseline study.  In each of the study areas there 
are multiple forest authorities present. However, each site has a dominant forest management 
organization that local resource users perceive as having authority regarding forest access and 
the harvesting and marketing of various forest products.  
 
The forest sites are located in the northernmost section of the Albertine Rift; the area 
stretching between Lake Albert and Lake Edward.3  The Albertine Rift is one of the most 
diverse ecosystems in Africa with more than 7,500 species of animals and plants, including 
many endemics. Western Uganda has the highest incidence of tropical high forest in Uganda 
(50% or approximately 500,000 hectares).  According to data collected during the National 

                                                        

 

 
3 The Albertine Rift has been identified as an Endemic Bird Area by Birdlife International, an Ecoregion by the 
World Wildlife Fund, and a Biodiversity Hotspot by Conservation International http://albertinerift.org/arift-
home/arift-whatis.  Accessed 30 October 2007.  
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Biomass Study published in 1999, well over 80 percent of tropical high forest in western 
Uganda was fully stocked (MWLE 2001).  This is in contrast to Uganda’s central region 
which has approximately 300,000 hectares of tropical high forest, the majority of which is 
degraded (Ibid).  The characteristics of the forest sites included in the follow-up study are 
highlighted in Table 5.  
 
Table 5: Characterization of Forest Sites1   
 Rwenzori Forest 

Site (Control) 
Bugoma Forest Site 
(Treatment 1) 

Budongo Forest Site 
(Treatment 2) 

Dominant forest 
authority 

Uganda Wildlife 
Authority 

District Forestry 
Service 

National Forestry 
Authority 

Forest type Afromontane Tropical high 
(partially degraded); 
Forest savannah 
mosaic 

Savannah (Buliisa) 
Tropical high 
(Buliisa and 
Masindi)  

Major forest products 
harvested by rural 
households 

Fuelwood 
Timber 
Wild foods 
(including meat) 
Ropes 
Bamboo 
Medicinal plants 

Fuelwood 
Wild foods 
Building materials 
(poles and ropes) 

Timber  
Fuelwood 
Building materials 
(poles and ropes) 
Thatch 

Major forest products 
harvested by non-
local extraction 
specialists 

Prunus africana 
(medicinal plant) 

Timber Rattan 

Districts (number of 
villages in each)  

Bundibugyo (1) 
Kabarole (2) 
Kasese (3) 

Hoima (1) 
Kibaale (5) 

Buliisa (2) 
Masindi (4) 

Dominant ethnic 
groups 

Bakonjo Banyoro 
Bakiga 

Banyoro 
Alur 

Agro ecological  Montane system 
characterized by high 
rainfall 

Western banana, 
coffee, cattle system 
characterized by 
moderate rainfall 
 

Banana, millet, 
cotton (Buliisa), low 
rainfall; and Western 
banana, coffee, cattle 
system (Masindi), 
moderate rainfall 

Altitude (m.a.s.l.) 1500-1750 1000-1500 900-1200 
Common agricultural 
crops 

Banana; sweet 
potato; cassava; Irish 
potato; Arabica 
coffee; barley (at 
high altitudes);  

Banana; coffee; 
maize; sweet potato; 
cassava 

Annual crops 
including millet, 
sorghum and maize 
(Buliisa);  Banana; 
coffee; maize; sweet 
potato; cassava 

Livestock production Small ruminants and 
poultry usually fed 
crop residues 

Cattle, small 
ruminants and 
poultry pasture 
system 

Both intensive and 
extensive cattle 
production; small 
ruminants and 
poultry 

1. Data sources include: author’s primary data; MAAIF (1995); and Nzita and Niwampa (1993).  
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Baseline Data 
 
The baseline data for this study were collected in late 2003 immediately prior to the 
implementation of the forest sector reform.  The baseline study was conducted by the 
Wildlife Conservation Society, Albertine Rift Programme with support from the European 
Union Forest Resources and Conservation Management Program (Bush et al. 2004).  The 
primary objective of the study was to quantify the contribution of forest products to 
household livelihood portfolios. The data collection involved a single household survey 
designed to collect information on both subsistence and cash income generating activities.   
 
In each of the four forests WCS visited 11 or 12 villages, for a total sample of 46 villages and 
roughly 690 households.  WCS employed a multiple stage stratified random sampling process 
to select the villages included in the baseline study.  As the focus of the study was 
communities adjacent to forests, the sampling was constrained to parishes (the second lowest 
administrative unit in the Ugandan local government structure) immediately adjacent to the 
forest. In order to get good spatial representation around the perimeter of each forest site, 
parishes were divided into 12 units with equal number of parishes.  From each of the 12 units, 
one parish was randomly selected.  Within each selected parish a list of villages was 
compiled and one village was randomly selected from each parish (Bush et al. 2004).  Within 
each village participatory rural appraisal techniques including a wealth ranking exercise were 
used to categorize each household within the village as poor, average or wealthy. From each 
group five households were randomly selected for the household interview in the baseline 
study (Bush et al. 2004).  

 
Follow-up Data 
 
The nested research design of forest sites, villages, and households was limited to the three 
selected forest sites that were included in the WCS baseline survey.  From each forest site the 
number of villages included in the sample was reduced from 12 to 6, largely due to financial 
and logistical constraints.  However, the number of households surveyed in each village was 
increased to provide a representative sample of households within each village.  
 
The 6 villages were randomly selected using a stratified random sampling method that took 
into consideration the distribution of the baseline survey villages by forest site and by district 
in order to maximize variation across the seven districts in the study (N=18 villages).4 After 
the random selection was completed the location of the villages was checked to ensure 
sufficient geographic distribution around each forest site. The random selection process 
yielded relatively uniform distribution of villages around each of the three forest sites (Figure 
1).  
 
 

                                                        

 

 
4 At the time of the WCS study all of the villages within the Budongo forest site fell within Masindi District.  In 
July 2006 Buliisa District was created. The villages for the Budongo site were not selected proportionally 
according to the new districting, but rather randomly from among the 12 villages in the Budongo forest site.   
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Figure 1: Map of villages included in study 
 
Thirty households were randomly selected from each village (N=540 households). A list of 
households residing in each village was compiled, drawing upon information from village 
registers, lists provided by village leaders, and information from key informants.  
Polygamous households were listed according to the wife’s name; each wife was considered 
a separate household unless key informants indicated that wives jointly undertook key 
livelihood activities such as cooking and cultivating.  Lack of household level identifiers such 
as household names or Global Positioning System coordinates in the baseline study made it 
impossible to study the same households over time. 
 
The field work for the follow-up study was undertaken between October 2006 and August 
2007.  Each household was visited quarterly. During each visit data on the household’s 
income portfolio, expenditures and time use were collected. In addition, each quarterly 
survey had a short section that was administered in only one quarter.  Data were collected on: 
household demographics; assets and resource use; general household welfare during the past 
five years; perceptions of access rights to forests, forest products and forest product markets; 
actual household access to forests, forest products and forest product markets; and 
perceptions of changes in forest cover and quality during the past five years.    
 
Analysis 
 
Livelihood Outcomes 
 
A central question this paper is addressing is the effect of the forest sector reform on rural 
livelihoods. There are numerous aspects to consider in the analysis of rural livelihoods.  For 

Budongo Forest Site (NFA) 

Rwenzori Forest Site 

(Control) 

Bugoma Forest Site (DFS) 
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example, drawing on the Sustainable Livelihoods Framework one could consider five 
different types of capital: human; natural; financial; social and physical, and how household 
endowments of these capitals have evolved given constraints of various vulnerabilities, 
structures and processes to achieve a set of livelihood outcomes that extends well beyond a 
simple measure such as income (DFID 2001).  Giving such wide consideration to changes in 
livelihoods is unfortunately beyond the scope of this paper.  The effect of the forest sector 
reform on rural livelihoods is evaluated using three measures: adjusted household forest 
income; adjusted household total income; and the share of adjusted household income from 
forest products.5  While income is an imperfect measure of overall household welfare it is 
relatively easy to measure and can be used as a reasonable proxy for welfare (Angelsen and 
Wunder 2003).    
 
In order to be able to compare incomes across households a standardized unit of measure is 
required.  Inter household variations in size and demographic composition are taken into 
account following Cavendish (2002).  Equivalence scale adjustments are typically comprised 
of three components: a time weighting equal to the proportion of the year each household 
member spends in the household; a nutritional weight allocated according to the age and 
gender of each household member; and an economy of scale weight (Ibid).  Because the 
study area does not have a significant proportion of households with migrant laborers we 
assumed all individuals to be time weighted at 100 percent of their time in the household.  
Each household was assigned a coefficient of adult equivalency based upon nutritional needs 
which vary by age and gender.  The sum of these values across all members of the household 
yields the household size measured in adult equivalent units. An economy of scale weight 
was assigned to each household in accordance with the number of members of the 
household.6 The final measure of household size was estimated by multiplying the adult 
equivalent units by the appropriate weight for household size.  Unadjusted estimates of total 
income were divided by the household size in adjusted annual equivalents to produce total 
household income per adjusted adult equivalent units. Adjusted annual incomes from the 
baseline data were adjusted to real values by multiplying incomes in 2003 by 6.38 percent 
which was the average rate of inflation in Uganda during the period 2003 through 20077.  
 
A major challenge for this study is that we do not have a true panel dataset which includes the 
same households both before and after the reform. The regression analysis combines the 
baseline data with the follow-up data to create a pooled cross section over time. This data 
structure fits with the research design in that it assumes that during each year of data a new 
random sample is taken from the relevant population. While pooled cross sectional data is 
treated as a cross sectional dataset for analysis purposes, it is important to include a dummy 
variable for year to account for aggregate changes over time (Wooldridge 2002).   
 
The effect of the forest sector governance reform on livelihood outcomes is evaluated using a 
program evaluation technique known as the “difference-in-difference” (DID) method.  The 
                                                        

 

 
5 Incomes are net of costs but do not explicitly take into account the value of labor.  
6 See Cavendish (2002) for a detailed discussion of adjusting crude income to adult equivalent units. 
Coefficients for adult equivalent scales and economy of scale calculations are found on Page 56.  
7 Uganda Revenue Authority. 2007. 
http://www.ugrevenue.com/exchange_rates/previous.php?date=January+2008&Submit=Show.  Accessed 28 
January 2008. 
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difference-in-difference method allows for the consideration of both group specific and time 
specific effects.  Effects can be estimated using descriptive statistics, and also 
econometrically (Wooldridge 2002). Table 6 summarizes the means or coefficients required 
to estimate the effect of the reform on livelihood outcomes.   
  
Table 6: Difference-in-difference Method of Program Evaluation 
 Bugoma Forest Site 

(Treatment 1) 
Budongo Forest Site 

(Treatment 2) 
Rwenzori Forest 

Site (Control) 
Before T1B T2B CB 

After T1A T2A CA 
  
 
The DID of the means or the treatment effect can be modeled as follows:  
 

Treatment effect1 (District Forest Service)=( T1A – T1B)-(CA – CB)            (Equation 1) 
 

Treatment effect2 (National Forestry Authority)=( T2A – T2B)-(CA – CB)             (Equation 2) 
 
Alternatively outcomes are modeled econometrically as follows:   
 

Yi = β0 +  β1treatment_dfs + β2treatment_nfa+ β3time + β4treatment_dfs*time+ 
β5treatment_nfa*time + εi          (Equation 3) 

 
While comparing difference- in-difference means for both group and time specific effects can 
provide useful information, equations 1 and 2 assume that the policy change is not 
systematically related to other factors that affect outcome variables.  In most cases the model 
in equation 3 is extended to include additional covariates that account for the possibility that 
random samples within a group have systematically different characteristics across the two 
time periods (Wooldridge 2002).  Thus, the effect of the governance reform on the three 
livelihood outcome variables of interest is modeled econometrically according to the 
following equation: 
 

Yi = β0 +  β1treatment_dfs + β2atreatment_nfa+ β3time + β4treatment_dfs*time + 
β5treatment_nfa*time +β6land + β7labor + β8capital +  β9minforest + β10village + εi 

         (Equation 4) 
 

β1treatment_dfs is a dummy variable that indicates where the household is in the first 
treatment group (i.e. under the jurisdiction of the District Forestry Service), and 
β2treatment_nfa is a dummy variable that indicates whether the household is in the second 
treatment group (i.e. under the jurisdiction of the National Forestry Authority) .  β3time is a 
dummy variable that indicates if the household fell in the 2003 or 2007 sample.  
β4treatment_dfs*time and β5treatment_nfa*time are interaction variables that indicate 
whether the households was in the treatment group and in the after the reform time period.  
Coefficients for these interaction variables indicate the magnitude of change in the 
independent variable that can be attributed to the reform. β6land  is a vector of variables that 
indicate the endowment of land for each household.  β7labor is a vector of variables that 
indicate the household’s human capital and over all labor supply.  β8capital is a vector of 
variables that indicate the household’s available capital assets.   β9minforest is number of 
minutes it takes to travel from the household to the nearest forest by the most common means 
of transportation.  β10village is a vector of variables that indicate several of the fixed 
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conditions associated with each village.  εi is the error term which accounts for effects that are 
not captured in other variables.   
 
Models with left censored dependent variables (e.g. adjusted annual household income from 
forests, and share of annual household income portfolio from forests) are estimated using the 
Tobit regression model which allows censored or zero values to remain in the regression 
rather than being dropped as they would be in a standard ordinary least squares (OLS) 
regression (Long 1997).  The effect of the forest sector reform on adjusted total household 
income is estimated using a standard OLS regression. Natural logs or square roots of 
dependent and independent variables were used when the variable was more normally 
distributed in the alternative functional form, which generally improved the specification of 
the models (Mukherjee, White, and Wuyts 1998).   
 
Sustainability Outcomes8 
 
Changes in forest sustainability over the past five years are assessed using two sources of 
data.  First, summary statistics of household level perceptions of changes in forest cover and 
forest quality are analyzed. There is a growing body of literature indicating that local 
resource users can be relied upon to have a good overall understanding of local 
environmental conditions, particularly for indicators which are relatively easy to visually 
assess (for example, forest cover loss, excessive soil erosion etc.) (Kerr and Pender 2005; 
Gebremedhin and Swinton 2002).  Respondents were asked to consider indicators of change 
in forest cover and quality over the past five years for each tenure category of forest that they 
access (e.g. privately held forest, community forest, and protected area forest).  Enumerators 
coded responses on a five point scale using the following codes: 1=Major decrease; 2=Minor 
decrease; 3=No change; 4=Minor increase; 5=Major increase.  
 
The second source of data that is used to indicate changes in forest cover and quality is actual 
household behavior with respect to forest use.  The determinants of household behavior 
related to changes in forest condition are indicators of the influence of the reform on forest 
sustainability at the local level.  Two variables are considered: whether natural forest was 
cleared by the household during the past 12 months; and whether households were engaged in 
timber harvesting and marketing during the past 12 months. Descriptive statistics are 
provided for these data.   
 
Results 
 
Livelihood Outcomes 
 
Absolute income from forests is an important indicator of how the reform has affected the 
contribution of forests to rural livelihoods. Average adjusted annual household forest income 
is presented in Table 7.  First, it is important to note that absolute income from forests 

                                                        

 

 
8 A future objective of this research project is to use remote sensing images to assess changes in forest cover for 
the periods 1998-2003 and 2003-present.     
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declined by a relatively small amount (12503 UgShs) 9. This indicates that the Rwenzori 
forest site serves as a relatively good control group for this study.  Estimates of the average 
change in annual household income from forests for the first treatment group suggest that 
District Forestry Service management has had a limited effect on forest income; as with the 
control group, absolute income from forests for the Bugoma forest site declined only slightly 
(-11040 UgShs.).  However, comparisons between the second treatment group, NFA 
management in the Budongo forest site, and the control group indicate that average 
household incomes from forests have substantially increased (+60641 UgShs) since the 
reform was implemented.10   
 
Table 7: Adjusted Annual Household Forest Income by Forest Site and Income 
Quartile, UgShs.  

Annual Household Forest 
Income 
(Ugandan Shillings) 

Research Site 

20031 2007 

Change 

Rwenzori Forest Site (Control Group)  N=85 N=160  
Adjusted (AEUS) forest income, UgShs 
0-25 34084 52973 +18889 
26-50 58372 73726 +15354 
51-75 110545 111398 -844 
76-100 300505 211076 -89429 
Average across all quartiles 124797 112294 -12503 
Bugoma Forest Site (Treatment 1) N=85 N=159  
Adjusted (AEUS) forest income, UgShs    
0-25 24497 37710 +13213 
26-50 37919 59827 +21911 
51-75 80764 75980 -4784 
76-100 194506 126488 -68018 
Average across all quartiles 83717 74677 -11040 
Budongo Forest Site (Treatment 2) N=86 N=165  
Adjusted (AEUS) forest income, UgShs    
0-25 24315 23106 -1209 
26-50 24063 42056 +16993 
51-75 32020 71155 +39135 
76-100 96207 293939 +197732 
Average across all quartiles 43926 104567 +60641 
1. Pre-reform (2003) estimates calculated from data collected by the Wildlife Conservation Society in 2003.   
 
Changes in forest income decomposed by income quartile reveals the differential effect the 
reform is having on relatively poor and relatively wealthy households.  In the Bugoma field 
sites increases in income from forest products are associated with the lower two income 
                                                        

 

 
9 During the follow-up study the average exchange rate was 1 USD=1817 UgShs. Uganda Revenue Authority. 
2007. http://www.ugrevenue.com/exchange_rates/previous.php?date=January+2008&Submit=Show.  Accessed 
28 January 2008. 
10It is important to note that real income from forests has not changed significantly in the control group. This 
suggests that the Rwenzori forest site is a relatively good control group.   
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quartiles.  It is important to note that increases in real income from forest products are 
relatively small for the lower two income categories.  However, in the Bugoma forest site, the 
wealthiest households have experienced considerable declines in the share of annual income 
from forests (68,000 UgShs.).  Similar trends in changes in annual household forest income 
are observed in the control group site indicating that the impact or the reform on forest 
income in the Bugoma forest site has been minimal. In the Budongo forest site a different 
pattern emerges from the decomposition of forest income by wealth category. The poorest 
households in the sample have experienced an insignificant decline in forest income; whereas 
movement up through the quartiles is positively correlated with increased income from 
forests. Strikingly, the average household in the wealthiest income quartile has increased 
average annual household income from forests by almost 200,000 UgShs.    
 
Adjusted household total income by forest site and quartile is presented in Table 8. There 
have been significant increases in income across all forest sites and across all income 
quartiles in the study area. In both the Rwenzori and Bugoma field sites the largest increases 
in income are observed in the second income quartile. The general trend with respect to total 
income in these two forest sites is an equalizing of incomes over time with relatively poorer 
households making greater gains than wealthier households.  The observation of relatively 
similar magnitudes of change and trends between income quartiles between the control group 
and the Bugoma forest site indicates that the reform has had a limited effect on total income  
 
Table 8: Adjusted Annual Household Total Income by Forest Site and Income Quartile, 
UgShs  

Annual Household Total 
Income 
(Ugandan Shillings) 

Research Site 

20031 2007 

Change 

Rwenzori Forest Site (Control Group)  N=85 N=160  
Adjusted (AEUS) total income, UgShs 
0-25 131377 255149 +123772 
26-50 233651 414197 +180546 
51-75 444703 580165 +135462 
76-100 961400 1051901 +90501 
Average across all quartiles 439119 575353 +136234 
Bugoma Forest Site (Treatment 1) N=85 N=159  
Adjusted (AEUS) total income, UgShs    
0-25 109696 261772 +152076 
26-50 270405 441469 +171064 
51-75 514854 615824 +100970 
76-100 1374776 1491213 +116437 
Average across all quartiles 562048 697610 +135562 
Budongo Forest Site (Treatment 2) N=86 N=165  
Adjusted (AEUS) total income, UgShs    
0-25 113083 248438 +135355 
26-50 215855 447322 +231467 
51-75 364774 685687 +318813 
76-100 1055311 1341854 +286543 
Average across all quartiles 432644 678205 +245561 
1. Pre-reform (2003) estimates calculated from data collected by the Wildlife Conservation Society in 2003.   
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and income from forests (-9 percent).  The comparison between the Bugoma forest site and 
the control group suggests that forests are still relatively important for the lowest income 
quartile in the control group site and are becoming less important for the lowest income 
households in the Bugoma site.  Households in the lowest income quartile in the Budongo 
forest site have had the largest decline in share of income from forests (-13 percent) while 
Budongo households in the highest income quartile have had a large increase in the share of 
income. In the Budongo field site the wealthiest households are making the largest gains. In 
the context of this study the interesting question is the contribution of forests to the overall 
change in income and whether that change can be linked to the reform. While income from 
forests is increasing – the absolute change in forest income does not account for the 
significant gains in total income that are observed in the Rwenzori and Bugoma forest sites. 
However, among the wealthiest households in the Budongo forest site more than two thirds 
of income gains between 2003 and 2007 can be attributed to forests.    
 
Data for the share of adjusted total annual household income that can be attributed to forests  
are presented in Table 9.  In both the control group and the Bugoma forest site the share of 
income from forests has declined to varying degrees.  In Rwenzori it is the wealthiest 
households that have the largest decline in the share of income from forests (-12 percent), and 
in the Bugoma site is it the poorest households that have the largest decline in proportion of 
from forest products (+13).  These figures point to the relative importance of forests in the 
livelihoods of the relatively poor and the relatively wealthy.  Households in the middle two 
income categories of both the Bugoma and Budongo sites seem to have been relatively 
 
Table 9: Estimates of Annual Income and Share of Income from Forest Products 
 

Share of Annual Household 
Income from Forests, percent 

Research Site 

20031 2007 

Change 

Rwenzori Forest Site (Control Group)  N=85 N=160  
Share of income from forest products, percent 
0-25 22 20 -2 
26-50 25 18 -7 
51-75 24 19 -5 
76-100 31 19 -12 
Average across all quartiles 26 19 -7 
Bugoma Forest Site (Treatment 1) N=85 N=159  
Share of income from forest products, percent 
0-25 24 15 -9 
26-50 15 17 +2 
51-75 15 12 -3 
76-100 15 11 -4 
Average across all quartiles 17 13 -4 
Budongo Forest Site (Treatment 2) N=86 N=165  
Share of income from forest products, percent 
0-25 22 9 -13 
26-50 11 9 -2 
51-75 9 10 +1 
76-100 9 22 +13 
Average across all quartiles 13 13 0 
1) Pre-reform (2003) estimates calculated from data collected by the Wildlife Conservation Society in 2003.   
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unaffected by the forest sector reform considering both absolute change in income from 
forests, and also the share of total income attributed to forests.  These findings raise questions 
about the effect of reforms on intra-community equity.   
 
Following Equations 1 and 2 in the previous section, the treatment effects of the transition 
from centralized governance under the Forest Department to the District Forest Service and 
the National Forestry Authority are calculated using the data presented in Table 10.  In the 
case of each of the outcome variables, Rwenzori forest site is taken as the control group site – 
effects in other forest sites are estimated relative to those in Rwenzori.   The effect of the 
forest sector reform on adjusted household income from forests in the Bugoma forest site is 
small and negative with an estimated value of 3463 UgShs.  However, the effect of the 
reform on adjusted household income from forests in the Budongo forest site has been very 
large; 73,155 UgShs. per household. However, as indicated above, the majority of this gain in 
average income from forests is being captured by the wealthiest households in the study area. 
The effect of the reform on average adjusted total household income in the Bugoma field site 
is negligible.  In Budongo the effects are much more favorable with an average estimated 
gain in income of 109,327 per household.  The mean effect of the reform on the share of 
income from forests in the Bugoma site is an increase of 3 percent per household; whereas in 
Budongo the average effect of the reform is an increase of 7 percent.   
 
Table 10: Mean Difference-in-difference Effect of Uganda’s Forest Sector Governance 
Reform 
 

Treatment  ( TA – TB) – (CA – CB) Effect 
DFS on forest income (74677-83717)-(112294-124796) +3463 
NFA on forest income (104567-43926)-(112294-124796) +73144 
 
DFS on total income (697609-562046)-(575353-439119) -672 
NFA on total income (678205-432644)-(575353-439119) +109327 
 
DFS on share of income from forests (13-17)-(19-26) +3 
NFA on share of income from forests (13-13)-(19-26) +7 
 
While the difference-in-difference of means is illustrative, multivariate regression analysis is 
used to further explore the effects of the reform.  The addition of covariates to the equation 
accounts for the possibility that the random samples within a group have systematically 
different characteristics in the two time periods.  The coefficients of primary interest with 
respect to the understanding the governance reform and its affect on livelihoods are 
treatment_dfs*time and treatment_nfa*time.   The difference-in-difference estimators for the 
three sets of regressions are summarized in Table 11.11   
 

                                                        

 

 
11 Complete regression results are presented in Appendix A.  Summary statistics for the variables used in the 
regression analysis are presented in Appendix B.   
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Table 11: Difference-in-difference Estimates of Uganda’s Forest Sector Governance 
Reform1 

 

Treatment  Coefficient of DID 
Estimator – Full 

Model 

Coefficient of DID 
Estimator – Lowest 

Income Quartile 

Coefficient of DID 
Estimator – Highest 

Income Quartile 
DFS on forest 
income 

-18323 -13161 19271 

NFA on forest 
income 

79692** -30656** 331902** 

 
DFS on total 
income 

19199 1680 -3236 

NFA on total 
income 

224158** -166307 336077 

 
DFS on share of 
income from 
forests 

1.91 -6.83 10.78 

NFA on share of 
income from 
forests 

5.94* -16.07** 32.53*** 

1. *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level.  
 
The first set of regressions explains the effect of the forest sector reform on forest income. 
The effect of the District Forestry Service is not significant and indicates only modest 
changes in forest incomes.  These findings suggest that little has changed with respect to how 
forests are governed in the Bugoma forest site.  Decomposition by income quartile reveals 
that the poorest households have lost a modest amount of forest income; whereas wealthy 
households have increased income from forests, but only by an average of 19,271 UgShs.  
However, in the Budongo site the effect of the transition from the Forest Department to the 
National Forestry Authority on income from forests has been significant and large.  Across 
the entire sample of households in the Budongo forest site, an average increase in household 
forest income of 79,692 UgShs. is estimated.  What is most striking is the differential 
between the poorest and wealthiest households.  Households in the lowest income quartile 
have lost an average of 30,656 UgShs. per household per year, while households in the 
highest income quartile are estimated to have increased forest income by 331,902 per year.   
 
Regression results for the aggregate model that considers the effect of the forest sector reform 
on total adjusted household income indicates that roughly 224,158 UgShs. of the average 
increase in income can be attributed to the forest sector reform. Again, the coefficients 
estimated indicate a strong negative effect of the reform for households in the lowest income 
quartile; while households in the highest income quartile have had large gains in income. 
However, these coefficients are not statistically significant.  In the Bugoma forest site the 
transition from the Forestry Department to the District Forestry Services appears to have had 
a negligible effect on total income.  
 
Finally, the third set of regressions considers the effect of the forest sector reform on the 
share of income from forest products.  In the Bugoma forest site the share of income from 
forest products is estimated to have increased 2 percent across the entire sample. The change 
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is small and not statistically significant. Estimates suggest that the lowest income quartile 
households are less forest dependent then prior to the reform; whereas the highest income 
quartile households are more forest dependent. In the Budongo forest site, forest products 
claim a larger share of household income then they did in the pre-reform period. The change 
in the share of income forest products is estimated to be approximately 6 percent. 
Decomposing the share of income from forests by income quartile shows that the lowest 
income quartile households have decreased the share of their income from forest products by 
16 percent.  The highest income quartile households have increased the share of their income 
from forest products by 32 percent controlling for other factors.  These findings confirm that 
the forest sector reform in the Budongo forest site is strongly favoring relatively wealthy 
households.    
 
The general picture that emerges out of this analysis is that forests are providing a relatively 
constant source of income for households in both the Rwenzori and Bugoma field sites, but 
that the contribution of forests to total income is not keeping pace with gains in other sources 
of income. These findings indicate that the transition from the Forest Department to the 
District Forestry Service has had a very limited effect on livelihoods in the treatment group. 
Given the limited capacity of District Forest Officers operating in the two Districts that are 
included in the Bugoma forest site this finding is not surprising.  The DFOs in Hoima and 
Kibaale Districts devote the majority of their time to the collection of district revenues for 
timber and charcoal transport.  Their primary connection with local resource users is via local 
radio programs broadcast periodically throughout the year. Recall that there is extensive 
timber harvesting taking place in the Bugoma forest site, but that harvesting is undertaken by 
migrant laborers working on contract for timber dealers.  The majority of forest income in the 
Bugoma forest site is for subsistence; local resource users are excluded from accessing 
markets for high value forest products. In addition, few are aware of the value of the timber 
that is being harvested on private and customary lands in this area. The desire to clear land 
for agriculture often means that land owners will invite timber harvesters to cut large trees on 
their land for no cost, or for a nominal in kind payment.  
 
Other factors may be contributing to changes in the relative importance of forests to income 
portfolios in the Bugoma forest site. During the past five years market access has improved in 
the Bugoma forest site. The primarily mechanism of improved access is the regular 
appearance of traders in village trading centers. This has provided smallholders with a ready 
market for agricultural produce that previously didn’t exist. Secondly, forest cover is rapidly 
declining in the Bugoma forest site.      
 
Data for the Budongo site require a different interpretation.   From the viewpoint of 
evaluating the forest sector reform, an important point needs to be made with respect to forest 
income in the Budongo forest site.  The fact that at least 25 percent of households in the 
Budongo sample are benefiting significantly from engagement in the timber business points 
to some serious flaws in the implementation of policy the National Forestry Authority.  The 
quota for timber harvesting permits in the Masindi District12 is two timber harvesting licenses 
per year with a quota per license of 500 cubic meters of timber (approximately 12-15 lorries). 
However the volume of timber that is being harvested and traded in the area far exceeds 

                                                        

 

 
12 For administrative purposes timber harvesting permits for the new Buliisa District are issued by the Masindi 
District Government. The issuing of timber harvesting permits is overseen and approved by the FID.  
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legally permitted volumes.  As part of the transition to the National Forestry Authority the 
presence of forest officials in the Bugoma forest site has significantly increased.   NFA 
stations are found throughout the study area. One would hypothesize that the increased 
presence of NFA officers would lead to increased enforcement. However, based upon the 
data collected for this study it appears that serious enforcement failure are taking place; and 
that enforcement may be selective and disproportionately focused on the lowest income 
households. These findings point to serious failures with respect to the incentives for National 
Forestry Authority officials to undertake enforcement activities.  
              
Alternative explanations for the large increase in total household income and both forest 
income and the share of total income from forests in the wealthiest quintile is a shift away 
from tobacco growing to timber harvesting.  In 2004 British American Tobacco failed to 
purchase tobacco grown by Ugandan farmers due to a collapse in the global market.  
Smallholders that had devoted the majority of their arable land to growing tobacco suddenly 
faced tremendous losses.  In general it was the wealthiest households in the Budongo area 
that were engaged in tobacco growing.  Many households shifted to timber cutting as a 
strategy for addressing their short to medium term income needs.  Further to the collapse of 
the tobacco market, relative peace in Southern Sudan has sparked a construction boom in 
Juba.  Budongo Central Forest Reserve is one of the closest sources of timber for construction 
available to traders in Juba. This has led to large increases in demand. The majority of timber 
produced in the Budongo forest site is sold to traders who are taking it to northern Uganda or 
southern Sudan.  
 
Forest Sustainability Outcomes 
 
Indicators of Forest Cover Change  
 
While all three of the forest sites in this study have private and communally owned forest, the 
shaded columns in Table 12 highlight the forest site/tenure comparisons that are central to 
this research. For the Bugoma forest site the general picture for forests on private land is that 
forest cover is significantly declining.  When compared with the national park forest in the 
control group site, respondents in Bugoma indicated major declines in the area under forest, 
as well as major declines in forests that are considered closed canopy relative to the control 
group forest. Household perceptions of changes in flooding and soil erosion suggest limited 
changes over the past five years in both the Bugoma forest site and the control group site.  
Respondents in the Bugoma site indicated a decline in water availability. The general picture 
that emerges out of the comparison between private forest in the Bugoma forest site and 
forests within the national park in the Rwenzori forest site is that forest cover is rapidly 
declining in the Bugoma site and remaining stable or improving in the Rwenzori site.  
Indicators of forest cover change for Budongo Central Forest Reserve, the second treatment 
group suggest that forest cover is only slightly declining.  However, when compared with the 
national park forest in the control group site, forest management in the Budongo forest site 
appears to be less effective. Relative to forests in Rwenzori Mountains National Park where 
improvements in forest cover, canopy cover and water availability are observed, forests in 
Budongo Central Forest Reserves are experiencing minor forest cover loss.      
 
Looking across privately held forest and community forest in all three sites the responses are 
similar; responses for community forest are also similar. This indicates that there is some 
common set of incentives motivating changes in forest cover on privately held and 
community held forests.  In general, the data suggest that the total area under forest and the 
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Table 12: Indicators of Change in Forest Cover between 2002 and 20071  

Rwenzori Forest Site  
(Control) 

Bugoma Forest Site 
(Treatment 1) 

Budongo Forest Site 
(Treatment 2) 

Forest Cover Indicator Privately 
held forest 
(N=168) 

Community 
forest 

(N=141) 

National 
Park 

(N=170) 

Privately 
held forest 
(N=172) 

Community 
forest 
(N=26) 

Privately 
held forest 
(N=108) 

Community 
forest 
(N=108) 

Central 
Forest 
Reserve 
(N=140) 

Change in the total area of 
forested land  

1.43 
 

1.48 
 

3.52 
 

1.222 

 
1.38 
 

1.32 
 

1.51 
 

2.86 
 

Change in the area of forest 
that is considered closed 
canopy forest  
(i.e. >40% canopy coverage) 

1.49 
 

1.54 
 

3.74 1.23 
 

1.38 
 

1.25 
 

1.44 
 

2.76 
 

Change in occurrence of 
flooding/landslides on plots 
adjacent to the forest 

2.95 
 

3.00 
 

2.72 
 

2.89 
 

2.92 
 

3.02 
 

3.04 
 

3.00 
 

Change in soil erosion on plots 
in or adjacent to the forest 

3.55 
 

3.50 
 

2.79 
 

3.22 
 

3.27 
 

3.49 
 

3.34 
 

2.95 
 

Change in water availability in 
springs or wells located in or 
adjacent to forest 

2.90 
 

2.81 
 

3.15 
 

2.39 
 

2.40 
 

2.67 
 

2.58 
 

2.89 
 

1. The following scale was used to code responses: 1=Major decrease; 2=Minor decrease; 3=No change; 4=Minor increase; 5=Major increase. 
2. Bolded number indicates that the mean value is significantly different at the 5% level from the mean value for the control group national park forest.  
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proportion of forest that is closed canopy are both declining significantly under decentralized 
management, while other indicators of forest cover change including flooding, soil erosion 
and water availability are remaining relatively constant.  These findings are consistent with 
Plumptre (2002) who found that forest cover loss and forest degradation was most significant 
in western Uganda on private lands. Plumptre (2002) estimates that approximately 80,000 
hectares of forest has been lost in western Uganda since the 1980s, primarily on lands outside 
of reserves and national parks.   
 
Trends in forest cover loss on privately held lands point to the challenges that the severely 
underfunded and under staffed District Forestry Service have to deal with.  District Forest 
Officers in Uganda have very limited capacity to address forest extension, land degradation 
and other forest management issues that might slow or halt forest cover loss throughout 
western Uganda.  Perhaps most importantly, District Forestry Officers have limited or no 
capacity to regulate timber harvesting and conversion of forest to agricultural land.  Forest 
tenure plays an important role. Prior to the reform, un-gazetted forests were understood to be 
government lands.  Since the reform, forests are clearly understood by local resource users to 
be private lands. While the legislation that accompanies the forest sector reform clearly 
specifies rules and regulations for land use change (i.e. conversion of forest to cropland) or 
timber harvesting on private lands, few of the households interviewed for this study indicated 
that they felt any obligation to seek approval for land use change or small scale timber 
harvesting from district authorities. Also of note are the very minor differences between 
forest cover change in private and community forests. These findings suggest that in the 
study area community forestry is only slightly superior to private forest management.     
 
While perceptions of change over time are very useful for understanding land use change 
patterns, it is also instructive to look at household behavior that has a significant effect on 
forest cover change.  Two indicators of forest cover change are considered: forest clearance 
by the households during the August 2006 – July 2007 period and the percentage of 
households engaged in timber harvesting and marketing during the same period (Table 13).13  
Comparing the Bugoma forest site with the control group site indicates that the two forest 
areas have roughly the same incidence of forest clearing; 32 percent of households cleared 
forest land in the control group site, and 34 percent of households cleared land in the Bugoma 
forest site.  In Rwenzori the average acreage cleared per household was 0.96, as compared 
with an average of 1.33 acres per household in the Bugoma forest site. A higher proportion of 
relatively wealthy households cleared forest land in the Bugoma forest site, whereas a higher 
proportion of the lowest income quartile cleared forest in the control group site. Data on the 
occurrence of timber harvesting and marketing indicates that relative to the control group few 
households are engaged in timber harvesting in the Bugoma forest site. However, there are 
different cultures of timber harvesting in the two sites. In the control group site the majority 
of timber production is done by smallholders, where as non-local migrant laborers are hired 
to extract timber in the Bugoma forest site. The data presented in Table 13 do not capture 
large volume of timber that is harvested by migrant laborers.  Substantively both forest 
                                                        

 

 
13 It is important to note that the majority of forest clearing in the control group site and in the Budongo forest 
site take place on private or community held land. Clearing of forest for agricultural production in Rwenzori 
Mountains National Park and in Budongo Central Forest Reserve is a rare occurrence. However, timber 
harvesting does occur within the protected areas in both sites.    
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clearance and timber harvesting are leading to declines in forest cover in the Bugoma forest 
site.  
 
Table 13 – Households that Cleared Natural Forest between August 2006 and July 2007 
 
Research Site Households Clearing 

Natural Forest (%) 
Households Harvesting  

and Selling Timber (%) 
Rwenzori Forest Site 
(Control Group)  

N=155 N=155 

0-25 33.3 12.8 
26-50 7.7 4.7 
51-75 46.2 17.9 
76-100 36.8 34.2 
Average across all quartiles 31.7 16.1 
Bugoma Forest Site 
(Treatment 1) 

N=151 N=151 

0-25 17.9 0.0 
26-50 41.0 2.6 
51-75 20.5 2.6 
76-100 50.0 10.5 
Average across all quartiles 34.1 3.9 
Budongo Forest Site 
(Treatment 2) 

N=155 N=155 

0-25 12.2 0.0 
26-50 2.4 7.3 
51-75 2.5 12.2 
76-100 25.0 40.0 
Average across all quartiles 10.0 13.9 
 
Forest clearance was less common in the Budongo forest site with only 10 percent of 
households reporting having cleared forest.  In addition, the average area of forest cleared per 
household in the Budongo forest site is 0.73 acres per household which is lower than in the 
control group site.  In the Budongo forest clearing is most common among the wealthiest 
households, and very uncommon among the households in the middle income quartiles. As 
with the other two sites, in Budongo the wealthiest income quartile is most fully engaged in 
harvesting timber. It is important to note that in the Budongo forest site there is virtually no 
legal mechanism for local residents to get permission to harvest timber for commercial 
purposes.  While District Forest Officers will issue permits for the harvesting of trees for 
subsistence use, there is no mechanism for local resource users to legally engage in the timber 
business. The clear absence of de jure rights to harvest timber and the significantly increased 
presence of forest officials in the Budongo forest site is a strong indication that local elites are 
colluding with forestry officials in order to conduct their business. Both quantitative and 
qualitative data from a value chain analysis conducted by this author of the sawn wood 
market in Uganda support this assertion. Sawn wood producers in the Budongo area report 
paying large and regular bribes to National Forestry Authority officials in order to continue to 
conduct business. While forest clearing is contributing to forest loss in the Budongo forest 
site, relative to the control group timber harvesting appears to be the most important driver of 
land use change in this site.    
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Indicators of Forest Quality Change 
 
Household level perceptions of changes in forest quality (Table 14) are fairly consistent with 
those of forest cover from Table 12.   Data for the Bugoma forest site show clearly that forest 
quality has declining in the area over the past five years. In particular, the diversity of trees, 
the number of large trees and animal diversity have declined significantly.  These findings are 
consistent with reports of high levels of forest degradation on private lands throughout Hoima 
and Kibaale Districts (Nsita 2005).  Findings for the Budongo forest site are mixed. While 
tree diversity, the number of large trees, and water quality have declined; households indicate 
that bird and animal diversity has increased.  A possible reason for the relatively minor 
declines or lack of change in some indictors that is observed in the Budongo forest site is that 
changes of this nature are medium term ecological changes that require more significant land 
use change to be manifest. As was noted above, clearing of forest in the Budongo forest site 
is relatively uncommon.  However, timber harvesting, which is undertaken my many 
households, but on a relatively small scale (i.e. relative to large scale producers holding 
concessions) takes longer to have observable effects.  Comparing findings for privately held 
land in the Bugoma forest site and Budongo Central Forest Reserve with the control group 
national park forest indicates that centralized management under the Uganda Wildlife 
Authority is associated with the most favorable forest quality outcomes.  
 
Looking across each of the three forest sites at privately held and community forest the 
general trend is fairly significant declines in the number of tree species, the number of large 
trees, and animal species diversity. As was the case for changes in indicators of forest cover 
for the past five years, there are very few significant differences across sites when comparing 
privately held forest and community forest. This supports the idea that observed trends are 
likely due to a set of common incentives associated with these tenure regimes.   
 
The findings for the Bugoma forest site, and private or customary forest land more generally 
point to the limited capacity of the District Forestry Service to regulate land use or promote 
forest development.  Budgetary, technical and human resource constraints are among the 
major factors hinder the DFS from fulfilling its mandate.  Further, the forested land has a 
relatively low value relative to agricultural land catalyzing forest clearing for agricultural 
production (Chomitz et al. 2006).  Exclusion of local resource users from participation in 
timber production and marketing and limited awareness of the value of timber trees is also 
contributing to forest loss in the Bugoma forest site. Essentially there are few incentives for 
sustainable forest management.    
 
Findings for the Budongo site are consistent with livelihood activities in the study area. As 
the livelihood analysis indicates; smallholders in the area are harvesting timber and the 
highest income quartile is harvesting quantities that have a significant impact on their 
incomes.  The removal of large timber trees from Budongo Central Forest Reserve is likely to 
have medium term ecological impacts that are difficult to detect only 5 years after the reform 
has taken place. Further, data for forest cover and quality change in private and community 
forests in the Budongo forest site indicate significant forest loss and degradation which is 
likely to increase pressure on the Central Forest Reserve in the future.  
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Table 14: Indicators of Change in Forest Quality between 2002 and 20071  

Rwenzori Forest Site  
(Control Group) 

Bugoma Forest Site 
(Treatment 1) 

Budongo Forest Site 
(Treatment 2) 

Forest Quality 
Indicator  

Privately 
held forest 
(N=168) 

Community 
forest 
(N=141) 

National 
Park 
(N=170) 

Privately 
held forest 
(N=172) 

Community 
forest 
(N=26) 

Privately 
held forest 
(N=108) 

Community 
forest 
(N=108) 

Central 
Forest 
Reserve 
(N=140) 

Change in diversity of 
tree species 

1.57 
 

1.60 
 

3.45 
 

1.42 
 

1.62 
 

1.27 
 

1.50 
 

2.61 
 

Change in number of 
large trees in the forest 

1.33 
 

1.41 
 

3.74 
 

1.16 
 

1.31 
 

1.20 
 

1.30 
 

2.37 
 

Change in diversity of 
bird species in forest 

2.32 
 

2.35 
 

3.86 
 

2.35 
 

2.20 
 

2.11 
 

2.30 
 

3.66 
 

Change of diversity of 
animal species in the 
forest 

1.50 
 

1.53 
 

4.21 
 

1.51 
 

1.31 
 

1.56 
 

1.79 
 

3.78 
 

Change in water quality 
in springs or wells 
located in the forest 

2.65 
 

2.65 
 

3.04 
 

2.13 
 

2.23 
 

2.73 
 

2.72 
 

2.88 
 

1. The following scale was used to code responses: 1=Major decrease; 2=Minor decrease; 3=No change; 4=Minor increase; 5=Major increase.  
2. Bolded number indicates that the mean value is significantly different at the 5% level from the mean value for the control group national park forest.  
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Conclusions and Policy Recommendations 
 
This aim of this paper is to examine the livelihood and sustainability impacts of Uganda’s 
recent forest sector governance reform.  While the reform is still in the early stages of 
implementation, the findings point to some striking changes in the role of forests in rural 
livelihood portfolios and forest condition in western Uganda.  For most Ugandans living in or 
near forests on private or customary lands the impact of the forest sector reform on rural 
livelihoods is negligible. Four years after the transition from Forest Department governance 
to District Forestry Service governance rural households have not increased the share of their 
income from forests through the sale of unprocessed or processed forest products. While the 
livelihood impacts of the reform are benign, the impact of the reform on forest sustainability 
is significant.  Throughout western Uganda forest cover and quality are declining rapidly.  
These findings indicate that in the forestry sector decentralization to local government in 
Uganda has not had the desired outcome.    
 
A second story emerges from the analysis of the transition from Forest Department to 
National Forestry Authority management of central forest reserves. We found that relatively 
wealthy rural households living adjacent to the central forest reserve experienced large gains 
in income from forests, total income, and the share of income from forests. However, 
households in the lowest income quartiles experienced moderate losses in forest income, and 
significant losses in the share of income from forests.  The majority of forest income in the 
study area is from the sawn wood which is harvested and sold illegally. In this case 
livelihoods have been improved, but due to the institutional failure of the National Forestry 
Authority to regulate and enforce timber harvesting.  In the central forest reserve there was 
limited evidence of major forest cover loss. However, indicators of forest quality suggest that 
forest degradation is taking place which may have medium term ecological effects. Further, 
private and community forest surrounding the central forest reserve is being cleared at a rapid 
rate which will undoubtedly place pressure on the central forest reserve in the future.  The 
transfer of responsibilities for central forest reserves to the National Forestry Authority has 
not had the desired effect. Forests have improved the livelihoods for only wealthy and with 
medium term ecological implications.       
 
An important implication of these findings for policy makers is the differential effect of the 
reform on relatively wealthy and relatively poor households. Recall that the goals of FSUP 
were two-fold: to create a positive, effective and sustainable policy and institutional 
environment for the forest sector in Uganda, and to increase economic and environmental 
benefits from forests and trees, particularly for the poor and vulnerable (MWLE 2004).  This 
research demonstrates that households in different income quartiles are differentially 
dependent upon forests, and that that reform has affected different income groups in different 
ways.  This finding supports both Larson et al. (2007) and Andersson and Gibson (2006), 
who point to the importance of monitoring the livelihood portfolios of those living in or near 
forests during policy implementation to ensure the poorest households are not 
disproportionately disadvantaged by governance reforms.  
 
A second key message for policy makers is the extent of timber harvesting and marketing that 
is taking place in areas where these activities are known to be illegal and where the presence 
of forest officials is significant.  The degree to which these activities are being undertaken by 
local elites needs to be further explored.  These findings are consistent with Agrawal (2001), 
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Platteau and Abraham (2002) and Ribot (1999), who cite numerous examples of local elites, 
NGOs and other special interests dominating local decision making processes regarding the 
de facto assignment of rights, which tend to undermine outcomes for the rural poor.   
 
Finally, indicators of change in forest cover and quality in private and community forests and 
the limited level of information and support rural households are receiving from District 
Forest Officers regarding sustainable forest management are evidence of implementation 
failures associated with the forest sector reform.  District Forest Officers are pre-occupied 
with collecting revenues from timber and charcoal transport, and have no mechanism or 
incentive for effectively supporting rural households in sustainably managing resources. In 
addition, where the majority of timber related income accrues to non-local resource 
extraction specialists, rural households have few if any incentives to preserve forests.    
 
Several policy recommendations emerge from this research. First, facilitating legalized 
engagement of local resource users in the sustainable harvesting of high value forest products 
and small scale forest enterprise development may increase awareness of the value of trees 
and forested land, increase income from forests, and reduce the incentive for corrupt officials 
to extract bribes from illegal producers.  Second, the magnitude of forest cover loss on 
private and customary lands points to a looming crisis in Uganda.  Improving local 
government capacity and financial support for woodlot establishment and mitigating further 
forest clearing is essential.  Third, in the control group site, collaborative forest management 
agreements and the sharing of tourism revenues with local communities has a favorable effect 
on both livelihoods and forest management. Opportunities for community engagement in 
forest management outside of protected areas should be pursued, with the caveat that current 
community forestry initiatives in the study area are having a limited positive effect on forest 
sustainability. These initial three recommendations may enhance both livelihood and 
sustainability outcomes.  Finally, the incentives of forestry officials should be carefully 
evaluated. Currently there appear to be few incentives for forestry officials to do their jobs as 
they were envisioned. This includes evaluating hiring practices, performance evaluation, 
salaries etc.  
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Appendix A  
 
Table A1: Determinants of Forest Income, pooled Tobit regression results1,2  
Dependent Variables DID 

Model 
Aggregate 
Full Model 

Low 
Income 
Quartile 

High 
Income 
Quartile 

Treatment DFS -22985 -11891 8622 -100731 
Treatment NFA -

101091*** 
-68345 14583 -241938 

Time 8830 9089 22911** -70616 
Interaction DFS*Time -14696 -18323 -13161 19271 
Interaction NFA*Time 85694*** 79692** -30656** 331902** 
Hectares of natural forest owned 
by household 

NA 20948** 3151 9191 

Hectares of arable land owned by 
household 

NA -89.08 -1101 -1921 

Female headed household NA -34594* -4469 -110863 
Household dependency ratio NA -118** 10.73 25.40 
Education level of household head (cf. None)   
Some primary NA 19838 -1858 51090 
Completed primary NA 25004 46.03 21675 
Secondary or greater NA 23266 14244 -51593 
Head greater than 10 years in 
village 

NA -37372** -10140* -70315 

Total value of assets, UgShs. 
(sqrt) 

NA 9.46 11.03 -6.20 

Total value of livestock, UgShs. 
(sqrt) 

NA -18.19 -0.26 -60.68 

Household member with wage/salary job (cf. None)   
Household engaged in daily 
wage labor  

NA 8757 4040 52318 

Household engaged in salaried 
employment 

NA -16328 317 -24996 

Time to nearest forest (mins) NA -40.16 -20.26 543* 
Village altitude (masl) NA 28.72 22.44 -14.75 
Households/hectare in village NA -12008 -16753 -225991 
Time to nearest market (minutes) NA 174.0 30.53 315 
Number of obs/censored 
observations 

740/63 689/55 173/18 172/12 

AIC 24.78 24.97 21.41 26.34 
BIC 13483.21 12796.72 2885.54 3716.88 
Pseudo R-Squared 0.0013 0.0028 0.0108 0.0061 
Log-likelihood Ratio -9162.94 -8574.61 -1829.27 -2241.93 
1. All models were checked for multicollinearity using the variance inflation factor (vif) test. The variance 

inflation factor for this set of models is 3.49.  
2. *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level.  
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Table A2: Determinants of Total Income, OLS Regression Results1  
Dependent Variables DID 

Model 
Aggregate 
Full Model 

Low Income 
Quartile 

High Income 
Quartile 

Treatment DFS 122928 -72167 -7742 64660 
Treatment NFA -6475 -299102** -5355 -551754 
Time 136233* 120287 143881*** 803058 
Interaction DFS*Time -671 19199 1680 -3236 
Interaction NFA*Time 109327 224158** -166307 336077 
Hectares of natural forest owned 
by household 

NA 51973* -15024 -5478 

Hectares of arable land owned by 
household 

NA 7350 9385* -5335 

Female headed household NA -48654 -21093* -119389 
Household dependency ratio NA -734*** -13.7 -1257** 
Education level of household head (cf. None)   
Some primary NA 49169 -611 255384 
Completed primary NA 54856 -20465* 44878 
Secondary or greater NA 213848*** 22152 200267 
Head greater than 10 years in 
village 

NA -32208 23466** 79413 

Total value of assets, UgShs. 
(sqrt) 

NA 514*** -12.6 537*** 

Total value of livestock, UgShs. 
(sqrt) 

NA 112* 49.4* 126 

Household member with wage/salary job (cf. None)   
Household engaged in daily wage 
labor  

NA -50800 -3067 -129172 

Household engaged in salaried 
employment 

NA -99540* 19386 -246546 

Time to nearest forest (mins) NA -64.8 9.88 -177 
Village altitude (masl) NA -73.5 -23.1 -76 
Households/hectare in village NA 54995.6 27772 38275 
Time to nearest market (minutes) NA -357 178* -1298 
Number of obs 740 689 173 172 
AIC 29.28 29.05 24.77 29.87 
BIC 16802.53 15615.86 3463.14 4321.16 
R-Squared  0.0320 0.2641 0.6389 0.3070 
1. *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level.  
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Table A3: Determinants of Share of Forest Income, pooled Tobit regression results1  
Dependent Variables DID 

Model 
Aggregate 
Full Model 

Low Income 
Quartile 

High Income 
Quartile 

Treatment DFS -7.37*** -4.01 10.30 -14.95 
Treatment NFA -

14.42*** 
-5.82 16.21 -23.97* 

Time -4.96** -8.39*** -6.01 -14.14 
Interaction DFS*Time 1.12 1.91 -6.83 10.78 
Interaction NFA*Time 7.15** 5.94* -16.07** 32.53*** 
Hectares of natural forest owned 
by household 

NA 1.16 1.20 0.57 

Hectares of arable land owned by 
household 

NA -0.86 -1.63 0.01 

Female headed household NA -2.03 0.79 -6.23 
Household dependency ratio NA 0.00 0.01 0.00 
Education level of household head (cf. None)   
Some primary NA 1.35 -0.59 1.59 
Completed primary NA 1.54 1.92 -1.03 
Secondary or greater NA -1.87 4.34 -7.41 
Head greater than 10 years in 
village 

NA -3.79** -8.05*** -4.26 

Total value of assets, UgShs. 
(sqrt) 

NA -0.00 0.01** -0.00 

Total value of livestock, UgShs. 
(sqrt) 

NA -0.00** -0.01 -0.01* 

Household member with wage/salary job (cf. None)   
Household engaged in daily wage 
labor  

NA 3.00* 3.99 3.17 

Household engaged in salaried 
employment 

NA -1.30 -0.37 -2.33 

Time to nearest forest (mins) NA -0.02** -0.02* 0.03 
Village altitude (masl) NA 0.01 0.02 -0.00 
Households/hectare in village NA -0.96 -15.53 -4.57 
Time to nearest market (minutes) NA 0.03* 0.01 0.08* 
Number of obs/censored 
observations 

740/63 689/55 173/18 172/12 

AIC 7.99 8.01 7.76 8.57 
BIC 1052.45 1120.59 522.99 498.55 
Pseudo R-Squared 0.0079 0.0165 0.0376 0.0291 
Log-likelihood Ratio -2947.56 -2736.52 -647.99 -713.92 
1) *** significant at the 1% level; ** significant at the 5% level; * significant at the 10% level.  
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Appendix B  
 
Table B1: Descriptive Statistics for Variables Used in Regression Analysis 
Variable No. of 

obs 
Mean Standard 

dev. 
Min Max 

Baseline Data (WCS 2003) 
Adjusted forest income, UgShs. 256 83989.45 169049.8 0 1470238 
Adjusted total income, UgShs. 256 477759.9 467527.8 42648.97 2544500 
Share of income from forests, % 256 18.60 21.08 0 90.99 
Natural forest owned, hectares 255 0.13 0.79 0 7.8 
Arable land owned, hectares 255 1.53 2.55 0 30 
Female headed households, % 256 8.20 27.5 0 1 
No formal education, % 256 15.63 19.7 0 1 
Some primary education, % 256 2.70 16.3 0 1 
Completed primary, % 256 61.72 48.7 0 1 
Secondary or above, % 256 19.92 40.0 0 1 
Dependency ratio 250 153.75 102.87 0 600 
Head greater than 10 years in 
village, % 

256 84.0 36.7 0 1 

Value of assets, UgShs. 256 342656.3 214580.5 0 2544500 
Value of livestock, UgShs. 256 171773.4 214580.5 0 1621000 
Household has no wage/salary 
job 

256 81.6 90.1 0 1 

Household engaged in daily 
wage labor  

256 14.5 35.2 0 1 

Household engaged in salaried 
employment 

256 3.9 19.4 0 1 

Minutes to nearest forest 249 62.4 64.9 0 360 
Follow-up data (Jagger 2007) 
Adjusted forest income, UgShs. 484 97302.27 157091.3 0 2049826 
Adjusted total income, UgShs. 484 650578.9 588511.2 106594.8 8347407 
Share of income from forests, % 484 14.93 13.39 0 75.71 
Natural forest owned, hectares 484 0.27 0.58 0 4.86 
Arable land owned, hectares 484 1.66 1.77 0 28.33 
Female headed households, % 484 15.1 35.82 0 1 
No formal education, % 484 21.48 32.4 0 1 
Some primary education, % 484 40.9 49.22 0 1 
Completed primary, % 484 26.0 43.92 0 1 
Secondary or above, % 484 11.9 32.51 0 1 
Dependency ratio 484 140.32 108.56 0 700 
Head greater than 10 years in 
village, % 

484 80.3 39.75 0 1 

Value of assets, UgShs. 484 292968.2 1446199 0 22503500 
Value of livestock, UgShs. 484 296683.9 903634 0 9130000 
Household has no wage/salary 
job 

484 42.6 56.2 0 1 

Household engaged in daily 484 38.0 48.9 0 1 
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wage labor  
Household engaged in salaried 
employment 

484 19.4 39.6 0 1 

Minutes to nearest forest 484 35.02 44.06 0 240 
Village level variables 
Altitude, meters above sea level 757 12266.18 280.33 963 1872 
Households per hectares 796 0.36 0.17 0.10 0.73 
Minutes to nearest market for 
consumption goods 

796 61.58 52.52 0 195 
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