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Introduction
Landholding, Forest Extraction and Poverty in
Uganda

John Herbert Ainembabazi

1 Introduction
Research in development economics has for a long tocused on the causes of rural

poverty in agrarian economies and how poverty caralteviated. The investigation so
far has covered almost all possible fields that reaglain rural poverty, ranging from
access and ownership of productive assets (Binssvatial., 1995; Deininger and Feder,
2001) to outbreak of negative shocks (Lybbert gt24104; Carter et al., 2007), adoption
of risky agricultural technologies (Feder et al98%; Besley and Case, 1993) and
economic reforms (Winters et al., 2004). Nevertselédmited progress has been made in
reducing poverty in absolute terms following thepiementation of economic policy
reforms in most developing countries (Winters et a004; World Bank, 2008), and
poverty has remained frustratingly high — espegialinong rural households in sub-
Saharan Africa. In a quarter-century, poverty ratesub-Saharan Africa have dropped
only by three percentage points, from 54% in 19851% in 2005, while the absolute
number of people living below the poverty line Imesirly doubled (World Bank, 2008).
The general impression emerging from research i poverty is that the focus
has been on identifyingvho are the poor angvhy they are poor, but the success in
resolving the latter remains mixed. As Krishna (200. 1947) clearly states this point:
“... the major focus so far has beamomto target and not so much @rhat to target,
which is a mistake.” Although there is no singletéa solely responsible for high rates of
rural poverty, access to land has been found t@ fesignificant impact on poverty
reduction (Winters et al., 2009). Indeed, the e¢ffenf land reforms resulting in land
redistribution, increased agricultural growth amdiuction in rural poverty are hardly
contentious, and empirical support has been foanddia (Besley and Burgess, 2000),
Vietnam (Ravallion and van de Walle, 2008; WorlchBa2008) and China (Lin, 1997).
However, these impressive effects of land reformgehnot been equally manifested in
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sub-Saharan Africa, although progress has been.rmadd reforms have been predicted
to increase land productivity in Ethiopiddlden and Yohannes, 2002; Deininger and Jin,
2006 and in Uganda (Deininger and Ali, 2008), and share of population below the
international poverty line of $1.25 a day decreagedh 55.6% in 1999/2000 to 39% in
2005 in Ethiopia and from 57.4% in 2002 to 51.5%2005 in Uganda (World Bank,
2010).

Access to land is one area that has so far recemueth interest in the existing
literature, but many specific topics have receigednt attention, for example: the initial
mode of land acquisition, how landholding influesitke decisions pertaining the choice
of production technology, and the interaction be&mwecropping and extraction of
uncultivated products like those from the foreshderstanding the dynamic nature in
which landholding, among other factors, influentles choice of livelihood activities
formed the motivation for this thesis. The anabftiepproach used in this thesis thus
seeks to provide further understanding of not d¢frighna’s what to target for poverty
reduction, but alsowheri to take action against the identified causesucdlrpoverty.

In pursuit of understandingvhen and ‘what to consider as the measures for
reducing rural poverty, this thesis is structureder four different but linked essays. The
essays analyze the differentiated responses df moteseholds in two dimensions: time
and location. As described here briefly and in él@andividual essays, an analysis that
uses such differentiated responses helps to impyavenderstanding of the diversity of
the economy in a country like Uganda, and learnoigmt lessons that might feed into
the policy framework for development.

The first essay examines how initial landholding #&me mode of land acquisition
evolve into land accumulation and decumulation duae. More explicitly, the thesis
tests the hypothesis that the presence of active maarkets reduces the probability of
land transfers through non-market transactions agdhnd inheritance.

The second essay seeks to understand how farmsgrsnie to changes in crop
marketing policies conditional on their resourcel@mments, particularly landholding.
Incomplete rural markets, particularly output maskéenfluence the choice of agricultural
production technologies and promote diversificatide Janvry et al., 1991; Kurosaki,

1995). This in turn may compel households to trédoe use of land productivity



enhancing technologies for participation in comnarariented production that increases
income irrespective of associated high transactioats (Omamo, 1998). And such
tradeoffs are common among households with largelhalding which encourages
participation in cash crop production (Heltberg arnarp, 2002). This motivated the
hypothesis tested in this second essay: new magkmbrtunities resulting from output
price liberalization encourage participation intcasop production, but this participation
is non-linearly related to market access.

The third and fourth essays explore the livelihetdtegies of rural households
with limited resource endowments. The third essegmenes how household resource
endowments like landholding govern the rural hoot#h decision to rely on easily
accessible forests resources. Can such resourcessig@a pathway out of poverty? The
fourth essay evaluates a government policy inte&atn the form of private commercial
forest plantations that aims to limit extractionfofest products by rural households. |
examine how the rural households can or will widlvdrfrom extraction of forest
resources given that they have limited resourcewntents such as land and livestock.

In order to understand this link between forestaetion and household resource
endowments, | revisit the long held hypothesis thegst extraction is primarily for the
rural poor households (Campbell et al., 2002; MoSwvey, 2005) unable to lift
themselves out of poverty due to limited resourgogvments and the low return of most
open/easy access resources. The analysis in thesessays challenges this hypothesis
by showing that it is to a large extent the differes in returns to various household and
village characteristics that determine forest etiom, rather than the differences in the
characteristics themselves (such as land). Thethgps is further challenged by testing
an alternative hypothesis, namely: extraction af-timber forest products that can be
commercialized, such as charcoal, can lift the ugs®o (land) poor households out of
poverty.

This thesis attempts to address some of the issbege using household data
collected from Uganda. The increasing demand foodydbiomass as an energy source
and the introduction of individual forest plantaiso policy (MWLE, 2001), the
enforcement of economic reforms in the early 1988sulting in abolition of state

monopolized export crop marketing boards, and #red Ireforms since mid 1990s



resulting in active land markets (Deininger and lgigpu2009) make Uganda an excellent
case study area to study these issues and tdsidrélgotheses.

The structure of this introduction is as follow&ection 2 presents the general
theoretical framework backed up with empiricalritieire. Section 3 describes the data
sources and gives a snapshot of the thesis. A soynofikey findings are presented in

section 4. Section 5 draws general conclusiondgraptications.

2 Conceptual framework
This section outlines the overall conceptual framdwupon which empirical analyses

are based. The conceptual framework builds on tistagable livelihood approach
(Ellis, 2000), which can be seen as an extensioth@fbasic logic of microeconomic
theory by including elements typically ignored orrhal models due to the complexity
they would impose. In developing countries — patédy in rural economies —
households pursue a wide range of livelihood gjrate (Ellis, 2000), which are
comprised of choices and resulting activities utademn in order to maximize household
welfare (Ellis, 1998; Barrett et al., 2001a). Aetbore of these choices and activities lies
the endowment of assets which interact with pdicimstitutions and processes to
determine which livelihood strategy to pursue (Adahd Meinzen-Dick, 2002). These
assets are categorized amatural (land, forests, biodiversity and so fortH)uman
(education, skills and healthphysical (roads, transportation, farm equipment, etc),
financial (savings, credit, insurance and remittances)cial (social networks and
memberships in associations). In this thesis, ttens given to thenatural assets,
particularly landholding and forest resources, updnch rural farm households draw
their livelihood strategies. Winters et al. (20@monstrate that landholding dictates
labor allocation among income generating activided hence determines the economic
pathways for improving household welfare.

Figure 1 presents a framework of interactions betwdifferent components and
their feedbacks that shape the livelihood strategferural households. It is difficult to
present all the interactions (feedbacks) in tharegand hence only key interactions are

stated in the figure and details are provided enghbsequent paragraphs.



The starting point of the framework is the initedcess to land, as this is often
argued to be the key asset that influences pramtudiecisions by rural households (Ellis,
2000). A number of empirical studies in agrarianrexnies show that the stock of land
influences several household decisions ranging tnoasehold resource allocation to the
choice of livelihood strategies and consumptionisiens. Not surprisingly, Abdulai and
CroleRees (2001), Barrett et al., (2001b) anthters et al. (2009) find that larger
landholding encourages rural households to padiei;n crop and livestock production.
As a result, larger landholding increases cropnme@gGunning et al., 2000) and reduces
household poverty (Haddad and Ahmed, 2003; Bigsted, Shimeles, 2008). On the
other hand, smaller landholding encourages lablacation into off-farm activities
(Lanjouw et al., 2001Woldenhanna and Oskam, 200/inters et al., 2009), and is an
important incentive for the rural households to ade forest extraction as a major
livelihood strategy (Fisher, 2004; Babulo et ab0Q&; Narain et al., 2008a, b).

Underlying access to land is the initial mode afdaacquisition. Land can be
acquired through land markets and/or non-marketstretions such as inheritance. As
Figure 1 shows, initial land access is conditionedthe institutional policy framework
such as land reforms, human forces such as populgressure, and the level of
development of rural markets such as labor, inputiput and credit markets. Land policy
reforms in many developing and transitional ecoresrhave led to land redistribution
and enabled the initially landless or near landlessseholds to acquire fairly sufficient
land (Besley and Burgess, 2000; Deininger, 2003nibDger et al., 2009). Similarly,
where land policy reforms — driven by populatioregsure — have allowed active
functioning of land markets and non-market trarisast such as inheritance, such
transactions have facilitated land transfers frarge holders to smallholders or the
landless (Deininger, 2003; Holden et al., 2009).
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Figure 1. Landholding, resources and producti— a schematic illustration of tf
papers of the thesis
The foregoing discussion underlines landholding aockess to natural resources

as a basis for the choice of livelihood stratega®] this prompts a practical question:
when off-farm labor markets are incomplete, howlaled constrained households in
pursuit of welfare maximization respond to farm idties available to thent?
Diminishing returns to land are likely to occur oeefixed landholding stock as initially
small households expand over time resulting in Hajfor-to-land ratio. Further, land
quality might decline over time in absence of deittility enhancing inputs. In this
context, farm households may choose some or dhefollowing strategies (see Figure

1): Faced with diminishing or varying returns tamdaover time, farm households may

! Farm activities in this thesis are defined to uiel all activities in agricultural sector such aspcand
livestock production, extraction of natural res@iproducts such as forest products, fish and kee Gff-
farm activities are often defined as all non-agricult@etivities including agricultural wage labor, whas
non-farm activities are defined as non-agricultural wageolalincluding self-employment in non-
agricultural activities. For easy reference, thissis usesff-farm activities to include all activities except
crop production, livestock production and extractid natural resources.
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undertake actions to improve land quality. The lebotds may either choose to operate
at the extensive margin if enough land is accesgbloperate at intensive margin if the
household is land constrained. For example, Byimingnd Reardon (1996) find that land
constrained households were associated with inedease of soil fertility enhancing
technologies compared to those households holdirget stocks of land in Rwanda.
However, decisions to produce at either extensiviatensive margin are influenced by
population pressure and the degree at which rumakets operate (Boserup, 1965;
Binswanger and Mcintire, 1987; Pender, 1998).

As another option, smallholders may resort to exiwa of natural resources such
as forest products, which may be available as ¢peat least easy to) access resources,
e.g., through illegal encroachment on land ownedthers. In the presence of active
rural markets, including forest product marketsainolders tend to engage in extraction
of high return forest products (Fisher, 2004) towewulate necessary income, which may
provide incentives for participation in land (rdréad sales) markets. At the same time,
active rural markets encourage diversification riopcproduction such as a switch from
subsistence to commercial crop production whiclsesi household income while
reducing forest dependence (Perz, 2004).

When population pressure is high and in presenceveif-functioning rural
markets, farm households tend to make agricultpratiuction decisions based on the
characteristics of these markets, rather than Mmldeassets and characteristics
(Sadoulet and de Janvry, 1995). Even as produeti@xtensive margin (e.g., expanding
cultivated area) may imply large landholding, symfoduction activities may also
necessitate the presence of active land marketaable households to acquire adequate
land for extensive activities. The presence ofvactand markets may in turn influence
large landholders to diversify their income poitiointo participation in land rental or
sales markets. This can be expected to happen wWigemprice for renting out land,
sharecropping out land or selling land is gredtantthe marginal returns attained from
own-operation. Similarly, if labor markets or otheff-farm markets are active,

households may rent out or sell land and allods# tabor time to off-farm activitiés

2 Note that even though | occasionally refer to letxaéd labor allocation, labor utilization is notenter of
focus in this thesis, but the focus is on landhaddi
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In contrast, when the population pressure is highfarm households are unable
to participate in land markets or participationngpeded by imperfections in land (rental
and sales) markets, households may adopt producpmactices that involve
intensification of input use. In absence of acbwgput markets, intensified input use may
be an alternative option for subsistence productether than commercially oriented
production. But in the presence of active rural ketg and high population pressure,
households switch from subsistence production torercial production for which high
crop returns are an incentive for investment ihgamnservation (Pender, 1998; Lapar and
Pandey, 1999; Tiwari et al., 2008).

The shift from subsistence to commercial productitay also be possible where
population pressure is low and rural markets atiweacin this case, the development of
rural markets, especially markets for crops, presién incentive for adoption of or
extensification of cash crop production. HoweveGhsa shift in production systems is
conditioned on the stock of landholding among ofhetors. Access to large landholding
is essential for cash production (Collins, 1995jtlbégg and Tarp, 2002; Challies and
Murray, 2011) and high cash crop returns are astmtiwith the use of soil conservation
technologies (Pender et al., 2001; Peradex., 2004a; Place et al., 2006).

In sum, in rural economies of developing countresall landholding may be a
major cause of low income, which makes it difficidt rural households to accumulate
cultivable land. These households may be induceckdpond in different ways. First,
they may trade current consumption for higher pigudition in land markets (sales and
rental) and thereby higher income in the futureed®d, they may engage in extraction of
natural resources such as forest products.

Conversely, with sufficient landholding, there amscentives to invest in
landholding toward a desired level (that is, thedlzolding stock that enables a household
to meet its subsistence target). All these prosesselve due to changes in population
pressure, improvement and development of input @rtgut markets, improvement in
institutional policies such as land tenure, pricpsoperty rights, and agricultural
technological changes, as illustrated in Figuréllese factors feed into local village
conditions within which the rural farm householdel The village level factors such as

natural resource endowment and distribution, deueknt of infrastructure, and



population pressure are interdependent on the oleweint of rural input and output
markets, which in turn influence household levettdas. These factors and their
interrelationships strongly affect agricultural guativity, which again impacts on farm

income and hence household welfare.

3 Data sources
The data used in this thesis come from four diffe@atasets of household surveys in

Uganda. Table 1 reports how different datasetsuaesl in different papers. The first
dataset comes from two nationally representativeveys: The 1992 Integrated
Household Survey (IHS) and the 1999/2000 UgandaioNat Household Survey
(UNHS). Details of sampling procedure can be olstéifrom GOU (1993) and UBOS
(2001). The IHS contains a random sample of 9,93iséholds, while UNHS collected
data from 10,700 randomly selected households.UXEIS included more than 1,000
households that were surveyed in the IHS in 199 fhesis uses a sub-sample of 532
panel households that lived in coffee producingridis.

The second dataset comes from panel household ysurgarried out by
Foundation for Advanced Studies on Internationavddgment (FASID), Graduate
Institute for Policy Studies (GRIPS) and Makerersivdrsity (MU). The first round
included 940 households in 2003, 894 household® weisurveyed in 2005, and 819
households in 2009. The sampling procedure of themeel surveys involved 94
communities from more densely populated areas ensthuthwest, central, eastern and
parts of northern Uganda and representing sevémeaiine major farming systems of the
country (Figure 2). The sample excludes communities the north and northeastern
part of the country because of the insurgence etithe of the surveys. Details of the

sampling procedure can be found in Yamano et @04Pand Kijima et al. (2006).



Selected villages for community resource survey and mapping

B Xampala

~  Roads

/N 1 Principal Mghway (asphalt) - 45 k'
2 Principal Wighway (graved) - 37 kevih
3 Mighway (nen-surfaced) - 24 knvh

Hot Surveyed Area
¥

Figure 2. Sampled Communities in Uganda by FASIBJPS and Makerere University (Yamano et al.,
2004)

The third dataset is from three districts of Uganelasindi, Nakasongola, and
Hoima collected by the project on Natural Capitad overty Reduction (NCPR) funded
by BASIS Assets and Market Access (AMA) CollaboratResearch Support Program.
These three districts are among the districts geaeby FASID/GRIPS/MU. The
districts represent some of the major producerssapgliers of charcoal for a population
of more than four million people in the capitalyckampala and neighboring towns,
whose majority depends on charcoal as a sourceesgg. A large share of these districts
is covered by state owned natural forests and foeserves. Agricultural production is
the main livelihood strategy for the majority okéthopulation, although some households
engage in forest extraction for both subsistena® @mmercial purposes. The survey
involved a purposive random sample of 300 househfslem 12 representative villages
in the three districts.

The fourth dataset is from two districts (Kibogadadoima) of Uganda in the
same location in which NCPR carried out surveys thtaset comes from the study |
carried out supported by International Foundation $cience (IFS). The IFS study
collected household data aimed at evaluating tfectsf of decentralization policy of
management of forest reserves from central to lgoaérnment on conservation of forest

reserves. The study involved 300 randomly selelstetseholds from 30 villages adjacent
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to forest reserves where a government policy tnvgaaimed at supporting forest
plantations is being applied. The policy encouraggablishment of private commercial
forest plantations on degraded forest reservesailBetf the policy component and
sampling procedure are provided in paper IV.

The diversity of these datasets is matched with dhesrsity of analytical
approaches to test the stated hypotheses. Papssslauswitching regression on panel
data, Paper Il uses generalized linear modelsd fedects estimation and simulation
models, Paper Il uses quantile regression decoimogpproach that does not require
exclusion restrictions to control for confoundingobserved heterogeneity, and Paper IV
uses difference-in-difference and decompositiorr@gghes. Table 1 gives a summary of

data sources, hypotheses, methods and key restiis papers.
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Table 1: A snapshot of the thesis

Keyresearch questio

Paper I: Is land inheritance an
outcome of incomplete or missing
land markets? How does land
inheritance influence land disposal
and acquisition decisions?

Paper II: Does liberalization of
coffee marketing lead to increased
participation in coffee production?

Paper llI: Does the conjecture in
literature that forest utilization is a
major livelihood strategy for the
rural poor in developing countries
hold?

Paper 1V: Do commercial forest
plantations reduce pressure on
natural forests?

Hypotheses

- The presence of active land market: FASID/
limits the probability of land transfer GRIPS/MU
through land inheritance.

- Households that inherit land are les
likely to involve in land purchases
and more likely to sell land

Participation in coffee production is UNHS/
related to distance to market centers, [HS,
liberalization has changed the specific FASID/
pattern observed GRIPS/MU

Extraction of commercial non-timber NCPR
forest products can lift poor rural

households out of poverty

Forest plantations reduce pressure on IFS
natural forests, but the effect is

conditional on household resource
endowments.

12

Data sourct

Approact and method

Theoretical and empirical
analyses.
Econometric approach
- Tobit model
- Switching regression
model

Theoretical and empirical

analyses.

Econometric approach

- Bivariate predictions

-Generalized linear mode

-Fixed effects estimation

- Simulation model

Empirical analysis.

Econometric approach

- Semi-parametric model

- Quantile regression
decompositio

Empirical analysis.

Econometric approach

- Difference-in-difference
model

- Decomposition

Key result:

Land inheritance is associated with the preserice
of imperfect land markets

The initially land-rich, especially those

inheriting land, dispose more land than the
initially land-poor

Land markets have equalizing effect on land
distribution over time among sampled
household.

Before liberalization a pattern of primarily
declining participation with distance is observed,
while a bell shaped relationship is observed after
liberalization

Households with few productive assets are more
likely to engage in charcoal production

Charcoal producers are better-off than non-
charcoal producers in terms of income, but
worse-off in terms oifresource endowmet
Commercial forest plantations are weakly
effective in conserving natural forests.

The reduction in forest use is unevenly
distributed across households due to differences
in location and resource endowments.



4 Summary of key findings
The thesis consists of four papers, which coveatedl themes and within an overall

conceptual framework as outlined above. All papermbine a more explicit theoretical
approach with empirical investigation, using theurfadifferent datasets. Different
methods and statistical techniques are used tahessensitivity and robustness of the
results.

The topics of the four papers are as follows: Papealyses the dynamics of land
acquisition and in particular the impact of lanthentance on land purchases, Paper Il
investigates the effect of market liberalization participation in coffee production,
Paper Ill characterizes the households that ppatiei in extraction of charcoal from
natural forests and forest reserves, and Paperv&8luates the effect of private forest

plantations on conservation of natural forests.

Paper |: Land acquisition, disposal, market and non-market transactions:
Evidence from Uganda

With an emerging literature on land markets in Saltvaran Africa emphasizing land
inheritance as the main mode of land acquisiticapel® | investigates the role of land
inheritance on landholding by answering two questioFirst, is land inheritance an
outcome of incomplete or missing land markets? &&cdoes land inheritance influence
long-term decisions relating to land acquisitiord afisposal through land markets?
Household and village level data are used. Housletietla trace information on historical
mode of land acquisition from the time of houseHholanation up to the time when the
survey was carried out. Village data provide infation on land purchase and rental
price and other village factors likely to explairffetences in household consumption
decisions.

Land inheritance (both pre- and postmortem) isgredominant mode of land
acquisition followed by acquisition through landrghases and lastly through land

rentals. Households inheriting land at the timéadsehold formation come mainly from
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large families headed by mostly polygamous pareatsi endowed with large
landholding.

The paper also shows that having a high propomibhouseholds in a village
acquiring land through markets reduces the incemivinheriting land from parents at
the time of household formation. In addition, highd prices — implying high demand
for land and/or scarcity of land — significantlyduee the chances of an individual
inheriting land from parents after a household basn formed. This suggests that we
cannot reject the hypothesis that active land ntarkenit land acquisition through
inheritance. That is, in presence of active landketa with full information flow about
land sales transactions, land acquisition throagl inheritance is less likely.

However, where land access occurs through inhestahere is limited incentive
for households to invest in land. As a result thexeno significant difference in
landholdings between households acquiring landutgiitanheritance and those acquiring
land through land sales markets. Land disposalutiirssales and bequests is slightly
more common among households acquiring land thronighritance. Overall, there is
sufficient evidence to suggest a process of landhlegation is unfolding in the sample

households through land markets.

Paper Il: Does liberalization increase export-crop participation and reduce
poverty? The case of coffee market reforms in Uganda

Declining economic growth amidst hiking trade didicin developing economies,
particularly African countries, in the late 1980=laearly 1990s led to liberalization of
state controlled agricultural marketing boards.ek@lization was expected to increase
aggregate supply of export crops which would leathtreased government revenue and
reduced poverty levels among farmers. Evidence fexisting studies show mixed
impacts of liberalization particularly on aggregatep supply and household poverty.
Paper Il adds to the literature by responding &fthllowing question: Did liberalization
of coffee marketing board in Uganda enhance ppdtmn in coffee production and
reduce poverty? Participation into export crop picitbn or a shift from food to export
crop production is an initial step to increase ekpoop supply. The literature review in

Paper Il shows that most studies have concentraethe effect of liberalization on
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export crop production but not participation intgert crop production, which this paper
attempts to address.

The results show that before coffee marketing &ébeation, participation in
coffee production decreased as one moved away finanketing centers up to a certain
point after which participation was seen to incestasther away from the market centers.
This means that participation was high in remotagrelative to areas closer to market
centers. This was possible as farmers in some aegha privilege to access coffee trucks
roaming villages collecting coffee. Further, largmdholdings are expected in more
remote areas compared to less remote areas dwgsdoiaed high population pressure.
However, the opposite pattern is observed in lgears of liberalization: participation
increases with distance from market centers bdeateasing rate.

Though the results indicate that participation @ffee production significantly
increased household income, a significant numbecoffiee farmers fell into poverty
upon entering into coffee production in both eaalyd later years after the coffee
marketing liberalization. The number of new coffadopters falling into poverty
following liberalization is significantly higher &#m the number exiting poverty. Farmers

falling into poverty are mainly those located fartlaway from market centers.

Paper Ill: Charcoal production and household welfare in Uganda: a quantile
regression approach

Much of the empirical literature suggests that aotion of forest products is primarily
for the poor and that forest dependence (measwéldeashare of income derived from
forests) is a major livelihood strategy for thealysoor in developing countries. Paper I
uses data from both charcoal and non-charcoal pevdun Uganda to illustrate that the
overall effects of income derived from forest prowuis likely to depend greatly on the
differences in household characteristics. For sdmaseholds, forest products can
function as a means to escape poverty.
On one hand, the empirical results confirm previdimslings that younger

households and those with few productive assetmare likely to participate in charcoal
production to generate income. On the other hasishguguantile treatment effects, the

paper shows that participation in charcoal productias a positive effect on household
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income. The results further show that the obsepesitive effects of participation in
charcoal production are explained largely by hoakkltharacteristics. However, the
income distribution of non-charcoal producers dates the income distribution of
charcoal producers. This is because non-producerisetter-off than charcoal-producing
cohorts, given the observed returns to resourcevements. Overall, participation in
charcoal production appears to be a temporary meaascumulate wealth, after which

exit from forest product extraction is possible.

Paper IV: Do commercial forest plantations reduce pressure on natural
forests? Evidence from forest policy reforms in Uganda

A review of literature in paper IV shows that sesliinvestigating the impact of
individual forest plantations that exclude locahwounities on conservation of natural
forests are still limited. The paper evaluates dicpoinitiative that encourages
establishment of commercially oriented individuatest plantations in deforested and
degraded forest reserves in Uganda. The policy rsmpged on the basis that
establishment of individual forest plantations wébtluce pressure exerted by local users
on remaining natural forest reserves. The papemies this policy initiative by
answering the following question: Has establishn@nndividual forest plantations by
private investors reduced extraction of forest patsl by rural households and hence
improved the forest quality of the remaining fonesterves?

The results show that establishment of private ceroral plantations on forest
reserves has weakly reduced the amount of foreslupts extracted by rural households,
by about 15 percent for the households in the wetdion villages. However, this
reduction is unevenly distributed among househol@iee findings indicate that
households with higher returns to observed chaiatits are associated with a
significant reduction in forest extraction, whil®wer returns to these observed
characteristics are linked to increased extractibforest products. The implication is
that for this policy initiative to succeed in conseg natural forest reserves,
complementary policies that change household cterstics that reduce forest use can

enhance the conservation impacts.
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5 Overall conclusions and implications
High poverty rates among rural farm households atmiclining land productivity in

developing countries remain a challenge for pologkers. This thesis offers some
important insights on how rural farm households Wganda acquire landhow
landholding influences the choice of on-farm atigg including a shift from food to cash
crop production, the extraction of mainly subsisteforest products, and the engagement
in commercial forest use, and f@ehomforest use is high anghy. The main conclusions

drawn in this thesis regarding these aspects oahlalding are as follows:

1. Land acquisition is predominantly through inherd@@rnn areas where land markets
are incomplete. Where land inheritance is limijuisition is through participation
in land sales and rental markets. However, a keglirfig is that households with
initially large landholding acquired especiallyagbgh inheritance are more likely to
dispose of land through sales or bequests thae thdglly landless or near-landless.
The findings suggest land markets have an equgligffiect on land ownership
distribution among the sample households over tifteus, restriction on land

transaction runs the risk of increasing land inégua

2. Where large landholding is an incentive for housghido diversify their production
from food to cash crop production, large landhadoan be treated as a "necessary
liability”. The findings indicate that participatioin high return cash crops
exacerbates poverty rates where large landholdirgniincentive for participation,
and where participation is a response to emergehe@ output market following a
trade policy change such as market (price) libeadibn. In addition, large
landholding is an incentive to produce at the esiten margin rather than at the
intensive one (e.g., using inorganic fertilizerdhis implies that while large
landholding is important for income diversificatjoih discourages the use of soll
conservation inputs which worsens land productidthd hence increased poverty

levels.

3. When households are unable to acquire desired ¢daidly and when returns to land

(and other assets) are low, then households areegumto forest extraction to
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supplement their farm strategies to meet subsistapeds. Households that are poor
in productive assets like landholding and livestegkact high return forest products
such as charcoal from forest reserves until thexe hreccumulated cash income to
acquire productive assets, after which exit optiares possible. While attaining the
necessary productive assets is one option to refluest extraction, changing
characteristics that reduce household forest us#h @s increasing returns to
productive assets is another — often overlookegtiew in policy debates. In general,
policies designed to conserve forest reservesikety lto become more effective if
accompanied by complementary interventions thamghahousehold assets and
characteristics that reduce forest use.

Overall, access to large landholding is essemiahbusehold income diversification but
not so much as the productivity of land and othexdpctive assets. This thesis then
draws two general policy implications:

 Land markets are good for both equity and efficgenélthough policies
promoting active land markets can lead to land kzpteon, land distribution
through such means without easy access to inppubunarkets may be a
gateway to poverty for some rural farm householdarge landholding
encourages a shift from subsistence to commeroog@ production, but this shift
can only alleviate poverty if easy access to inputput markets is guaranteed.

* Polices that affect the assets and characterisfiasiral farm households that
reduce forest use, such as interventions thattteadh returns to landholding or
increased attainment of higher education, not dedy to improved household
welfare, but are also essential for the effectigsnef policies targeting natural

conservation (forests) and for more sustainableagament of natural resources.
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Land acquisition, disposal, market and non-
transactions: Evidence from Uganda"

John Herbert Ainembabazi and Arild Angelsen

Abstract
A large body of theoretical and empirical litera&unvestigates the role of land markets

in land redistribution, but the attention given toe role played by non-market
transactions remains limited. We approach the issuaddressing two questions: Is land
inheritance an outcome of incomplete or missingd lanarkets? How does land
inheritance influence land disposal and acquisitdetisions? We use a switching
regression model on a balanced panel dataset oh@8&eholds from Uganda. We find
that initially landless or near landless househottige to little or no land inheritance at
the time of household formation, pursue investnietdndholding through land markets,
while those that are land-rich dispose of landulgioland sales and bequests. The results

suggest that a process of land equalization isldinfp within the sample.

Key words: Land access, land markets, distributi¢genda
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1 Introduction
Agriculture continues to form the backbone of rurabnomies in sub-Saharan African

countries. Farm land is a key resource and acodssd determines the particular choice
of livelihood strategies (Winter et al., 2009). Fhwarrants a study on whether initial
mode of land acquisition evolves into land equéalira (convergence) or higher
inequality over time. While the predominant modéaofd access is through land markets
in Asia (Deininger and Feder, 2001), land accessutih both market and non-market
transactions is common in sub-Saharan African casm(Holden et al. 2009). Rural land
markets have been extensively studied and founplay several roles which include:
transferring land from large landholders to smdteos (or landless) (Baland et al., 2007;
Deininger and Jin, 2008; Deininger et al., 2008bjnihger et al., 2009), minimizing risk
in exchange for less risky assets (Rosenzweig amsi\Binger, 1993), overcoming credit
market imperfections (Carter and Salgado, 2001)Y amtigating negative shocks
(Binswanger et al., 1995; André and Platteau, 19@fninger and Jin, 2008).

However, the empirical evidence documenting the afl land markets on land
transfers through non-market transactions — suchfaritance — and how the initial
mode of land access influences future landholdirgu@ulation is relatively thin. Two
research questions remain relevant and are addrassehis paper. First, is land
inheritance an outcome of incomplete or missingl lavarkets? Second, how does land
inheritance influence households’ later decisiondamd disposal (sale) and acquisition
(purchase) through markets?

An attempt to answer the first question is largabgent in the existing literature.
Yet understanding how land inheritance emergesonbt helps in formulating policies
for active land markets and land redistributiont te mode of land acquisition plays a
significant role in soil quality conservation (Nk@net al, 2009). An attempt to answer
the second question has been made — in part —lapdat al. (2007), who conclude that
households inheriting smaller landholding accunaulabd through land sales market. In
addition to exploring how land inheritance emerges,study complements the Baland et
al.’s study by showing how land inheritance infloes the household’s decisions to
acquire or dispose of land. Further, unlike Balatbdal., who use cross-sectional data

from rural households in central and eastern Ugamaa use panel data from rural
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households sampled from all regions of Uganda, lwhanable us to examine how
household characteristics influence land dispasdlacquisition decisions over time.

Non-market land transfers are common in rural UganBre-mortem and
postmortem land inheritance is the main mode af Ecquisition for the majority of rural
farm households (Baland et al., 2007; Deininger lipdga, 2009; Nkonya et al., 2009).
Pre-mortem land inheritance often occurs at thee twh household formation where
parents hand over land to their newly married chiidn form of a gift. Postmortem land
inheritance occurs when, following the death ofgehold head or head and spouse, land
is divided among children especially male childréhe amount of land inherited often
depends on the land owned by parents and numbshildfen in the family. Thus, there
is a possibility that some individuals form houdesowithout landholding (farmland),
although they can gain access to land through (salés and rental) markets.

Inequality in land distribution has remained higHiganda. The landholding Gini
coefficient during the period from 1971 to 1980 vesshigh as 0.59 (Okidegbe, 2001),
and had slightly reduced to 0.57 by 1999 (Deinirgyaat Okidi, 2001). The uneven land
distribution in Uganda is partly due to poor lanaligies before mid 1990s that have
since been reformed and led to emergence of alai markets (Baland et al., 2007,
Deininger and Mpuga, 2009). Before 1975, a fewvilials such as clan leaders or
chiefs owned large tracts of land with exclusivghts granted by the British colonial
administration. In 1975, a land reform decree dedaall land in Uganda public and
sought to reduce land fragmentation (which impliedreased inequality in land
distribution), promoted development of large tradk land that were previously
undeveloped, leased land to occupants up to 9% ywaong other functions. The 1995
Constitution abolished the 1975 land reform deere@ reinstated the traditional tenure
systems that had been abolished under the 1978ajetamely: customary, leasehold,
freehold andnailo (see Nkonya et al. (2004) and Deininger et al082() for details).

Although the 1995 Constitution reinstated the tadal tenure systems and
relaxed some of the exclusive rights enjoyed bylahge landholders, limitations in land
transfer rights persisted under some tenure systentis 1998. For instance, holders
under customary tenure system had secure tenuréhanight to bequeath land to their

children, but they were not allowed to sell landhwut approval from clan leaders and
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family members. Limitations also existed undailo tenure system. Thaailo tenure is
land under the kingK@abakg in the central region of Uganda. There arailo tenants
andmailo owners under this tenure systeviailo tenants are not allowed to put up any
permanent investments without the consentnaflo owner. Before the 1998 Land Act,
themailo owner had a right to sell or bequeath land witrapgroval of the tenant. These
rules are different in the other tenure systemsdddrieasehold, the owner grants the
tenant exclusive possession of land for a spep#icod of time. The leaseholders are
allowed to bequeath land or transfer the leasedétsl under freehold tenure hold
registered land indefinitely and are allowed to (s in any way consistent with the
laws governing land use in Uganda.

In 1998, the parliament of Uganda passed a Landhattprovides tenure security
to all land users. Under this Land Act, the formenlistomary land users and occupants
can now obtain certificate of customary ownershighwights to sell, rent, and give away
as gift or mortgage. Similarly, the Act allowsailo tenants to obtain certificate of
occupancy that grants them right to give away, etulphortgage or inherit land. Unlike
the colonial period of early 1900s and the 19745 laeform decree, the land reforms
preserved in the 1995 constitution and the 1998IL4ct have led to land redistribution
through both land market and non-market transastifs a result, participation in land
markets has increased since the 1990s, although dequisition through non-market
transactions remains predominant (Deininger and gdpw2009). And, land size is
shrinking for the formerly large land owners thrbugnd bequests and sales to overcome
consumption expenditure (MFPED, 2002; Nayenga, 2003

In this paper, we use an endogenous switching segme on three rounds of panel
data from farm households in rural Uganda. Thecahig function is the probability to
inherit land from parents. We find that land inkeance is more likely to occur where land
markets are limited. However, households acquitangd through inheritance in the
initial period are more likely to dispose of lafmtdugh markets or bequests compared to
other households. Related to that, the initiallydless or near landless households gain
access to land through active land markets, andesaleind markets thereby contribute to
land equalization in the sample.
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The outline of this paper is as follows. Sectiow wwutlines the theoretical model.
Section three describes the estimation strateggtid®efour presents data sources and
descriptive statistics. Estimation of main resualtgl discussion are presented in section

five. Section six concludes.

2 Theoretical model
The theoretical model analyses the farm househadleission to buy or sell land, given

the amount of land inherited at the time of houskHormation (THF) and other
household and market characteristics. We devekipte model, implying that the model
relates to the second question asked in this pamer,that we do not model the first
choice of parents, namely determining how much lemdequeath to their children.
Further, it might have been relevant to split taad sale/purchasing decisions of the
households into several periods. However, givennibre-separability (of consumption
and production decisions) in the model, i.e., thadew wages are endogenous, this
would complicate the analysis, and the simple madekufficient to theoretically
establish the link between key variables that afeettested in the empirical analysis.

We use a Chayanovian model approach, which asstim¢garm households
maximize utility with a choice between consumptiand leisure in a setting where
markets are imperfect (e.g., Chayanov, 1966; Seigil., 1986; Sadoulet and de Janvry,
1995). Of particular relevance in our model is ittg@erfection in the labor market. The
effects of missing or imperfect rural markets (fabor, land and capital) on land and
labor transactions have been studied extensivelydemelopment economics (e.g.,
Eswaran and Kotwal, 1986; Singh et al., 1986; Camel Wiebe, 1990; Sadoulet and de
Janvry, 1995; Bhalotra and Heady, 2003; Takas&Kl/2 In this paper, we focus on how
imperfections in land and labor markets influeneeestment decisions in land
accumulation conditional on land inheritance. Tloeidehold seeks to maximize utility

given by:
U (c, | ) 1)

wherec is consumption antiis leisure time of the household. We assume that:
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U,U >0,U_ U, <0;U,=U_=C

cot
where subscripts denote partial derivatives. TqBfgncomparative statics, and without
any loss of generality, we have assumed that thg/ finction is additive.

The household uses its resource endowments of labdrland to generate
agriculture income. The household has an initibented landholding, and can augment
the land through land purchases, but this comes aist. Alternatively, the household
can sell a proportion of the land inherited andagetdditional income that can be spent
on higher consumption and/or more leisure. Findhyg household can engage in off-
farm work and earn wage income. We assume thatnetime earned is used for
consumption (since this is a one period static rhode savings or borrowing are

included). Consumption is then given by:
c:pf(la,h'+hp)—h°v+ wP (2)

wherep is agricultural output pricd? is family labor used in agriculturdy) is land
inherited,h? is net land purchased that can be either positiveegativey is the land
price,w is the wage for off-farm work, arld is the amount of off-farm work. For later

use, we also define total land as:
h=h +h° 3

We assume that the labor market is imperfect soati%is fixed. This is a fundamental
assumption that changes the logic of the modelt asakes the shadow wage of the
household endogenous (see Angelsen, 1999 for aorat#on, or the general references
cites above§.

3 To focus on the key problem of the paper, equa@mlso excludes use of hired labor and otherimes
such as remittances (which would be simple extessad the model). It also assumes away credit ircom
We assume that credit markets are imperfect suatitile household cannot borrow. Although we attempt
to relax this assumption in empirical analysisgsibased on the fact that rural farm householdsofien
rationed out of capital markets due to lack of ai@ltalizable assets (Boucher et al., 2008), angeiddural
famers in Uganda have limited access to credit etarfMpuga, 2010).
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The production function is assumed to have standevgerties, in particular we
make the reasonable assumption that land and &abaromplementary inputg; f, > O;
fi, foan < O; fin = fa > O; fy fon — fin® > 0.%

The labor constraint is given by:
L=1"+>+° (4)
with L as the total labor time available to allocatelmnthree activities.

Substituting (2) and (4) into (1), and maximizingjity, the familiar first order

conditions are:

pf-z=0 (5)
pf,—v=0 (6)
Z:% (7)

C

Condition (5) states that the marginal productiatyagricultural labor equals the shadow
wage rate 4), which is the marginal rate of substitution betweconsumption and labor
time (7). We also assume that the off-farm laborkeiaconstraint is binding for the
household, that isy > z (Angelsen, 1999). Condition (6) states that a abakl will
purchase (sell) land until the value of the marigpraductivity of land equals the land
price.

The model is given by equations (1) to (7), and tie following endogenous
variables:U, c, [, I?, i, h, z.Exogenous variables at#; L, I°, p, v, w.For the purpose of
the paper, we focus on changes in land inherhi§datd off-farm labor opportunitie$’),
and their impact on land purchases or sal@y, (and put forward the following
propositions (proofs are provided in Appendix A):

4 The assumption of decreasing returns to scaledrptoduction functionf( f, > 0 andfj, f,, < 0) implies
that there is an optimal landholding size attaittedugh sales and purchases, that is, there exitsgle
equilibrium and there is no ‘land-poverty’ trap. W¢hwe recognize the effects of this assumptiomuin
model, we relax this assumption in the empiricalgsis by testing whether there exists multipleildgia
in landholding in the sample households.
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Proposition 1: Higher land inheritance (h reduces land purchase®jh Further,

the reduction in Ris larger than the increase ifl,limplying that higher hreduces the

optimal landholding k).
Proposition 2: Increased availability of off-farm work %l reduces land

purchases (1.

Regarding the first proposition, contrast our model one with fixed z
(unconstrained in the labor market, such thatw), where the impact of land inheritance
on the optimal land holding would have been zdmat ts, for every acre of more land
inherited, the household would have bought one lasse In this model, there is however
a consumption (income) effect of land inheritedghi@r consumption raises the shadow
wage rate 4, > 0). This results in less labor supplied to the fgnidrm, and given
complementarityh” is reduced. Thus, as an interesting result of tbelehis that land
inheritance not only reduces land purchases, teutaind purchases are reduced by more
than the land inherited, thus the optimal land digelines.

Regarding the second proposition, better off faatmot opportunities!) (or a
higher wage rate) will lower the land purchasesrfarch of the same reasons: higher
income and consumption will raiseand thereby lowet® and h*. For I° we get an
additional effect via the labor market constraint.

Finally, for the other exogenous variables, higktwck of family labor I()
increases the land purchases. As more labor becanstable, more labor will be
applied on the farm, and since labor and land amepéementary inputs this provides an
incentive to buy more (sell less) land. Higher @riaf agricultural produce provides
incentives for higher agricultural production, @ndreases the optimal land size (dfyj
while higher land price has the opposite effect.

By considering the first order conditions, we shattthe model also gives a
negative relationship betweemndh®, for any given level ofi": factors that give a higher
shadow wage will also yield lower land purchases.

The model is based on a number of assumptionsgeXample, we assume that

land inheritance does not affect family size. Féiwnseholds inheriting large farm size
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may have an incentive to increase their labor fémgéncreasing the number of children

(e.g., Cain, 1985). If that is the case, the farsiposition may become invalid.

3 Estimation strategy
This section outlines the estimation strategy s teir hypotheses. We first describe the

probability to inherit land and then focus on th&imeation of a model that jointly

controls for both decisions of land acquisition aiposal.

3.1 The probability to inherit land
At the time of household of formation, we hypotlzesihat the probability o [1[0,1]) to

inherit land depends on the amount of land ownegdrgnts, the degree to which land

markets are functional in his locality (1[0,1]), and other characteristics such as number
of siblings. The probability to acquire land thrbulgnd inheritance is specified with a
tobit model (Tobin, 1958) as follows:
(e ith"™ =/k" +/ X+ <Y
p(h't): Kt X \irt H irt * K iyt irt (8)
1K™ +1°X if A" =/K + X+ >Y

Whereh™ is a binary variable coded 1 if householiving in village r at the time of
household formationt (= 0) (THF) inherited land from parents and O othse, h'™ s
the latent variable that determines whether anviddal inherited land at THF&"
measures the extent to which land sales markets active in village at THF, X" are
household characteristics at THE and/“are parameters to be estimatell,is the error
term andY is unobserved threshold level. Equation (8) measunot only the probability
that a household would inherit land at THF, butoalke intensity of stock of land
inherited. If the unobserved latent variabtd™() is greater thany, then the observed
stock of land that indexes the probability of laimheritance, o(h"™), becomes a
continuous function of the explanatory variablesd & otherwise (that is, no land
inheritance at THF). Equation (8) is used to deteenwhether land inheritance is an
outcome of incomplete or missing land marketsh& presence of active land markets

influences the decision by parents to pass ontiaideir children at THF, then we fail to
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reject the hypothesis that active land marketst liamid transfer through inheritance only

if /“< 0, otherwise” = 0.

3.2 Challenges and strategy to estimate land acquisition and disposal
To identify the effect of land inheritance at THR tuture land purchase and

disposal, we face several challenges. The thresifd&hdholding that allows households
to bequeath land to their children or sell landng&nown to us. Based on the theoretical
model in section 2, we define this threshold ofdlamiding as the ‘desired landholding’
(h™), which enables the household to meet consumptieeds given resource
endowments and off-farm livelihood options. Furthdenote current landholding BS.

If ™ > h%" then the household may decide to dispose of exieesl through either
markets or sub-dividing it among children.hif < h®", then investment in land occurs
until the land stock approaché€™. Investment or disinvestment in landholding is,

therefore, measured as the change in landholdaol stver time expressed as:

<0, Net land purchases
AR =H'" - ™ {=0, No transaction (or land purchasesado disposal 9)
>0, Net land disposals

The key issue is how to estimate (9) wiéfi is unknown and to identify which
households invest in land purchases or disposaraf. IAre they the households that
acquired land through inheritance at THF or thodk no land inheritance? To overcome
these challenges we use an endogenous switchimgsségn approach (Lokshin and
Sajaia, 2004; Wooldridge, 2010) that allows usdentify the effects of land inheritance
on land disposal and acquisition when the threslodldandholding is unknown. To
proceed, we partition the sample into two groupsiseholds with land inheritance at
THF and those without land inheritance at THF. Tpastitioning is justifiable since
about 60% of rural farm households in Uganda aequémd through inheritance
(Deininger and Mpuga, 2009; Nkonya et al. 2009)xtNeve assume that a household
may make two sequential decisions over time: fastlecision to invest in land if the
household inherited insufficient land or no landakitat THF, and second, a decision to

dispose of accumulated land through either bequasstsales. The reverse decision-
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making process holds for households inheritingdatgndholdings at THF. That is, over
time a household inheriting large landholdings EFTmay, first disinvest landholdings
through land bequests or sales, and second, iimvéahd accumulation if earlier land
disinvestment resulted in landholding falling belb#?, due to changes in, for example,
the family labor force or off-farm labor opportueg, both of which affect the desired
landholding (cf. section 2). With these assumptioves use the amount of landholding in
the previous (initial) period, as an alternativehf®, and subtract it from the current
landholding which yields an estimate Ah™. Even though this approach does not
necessarily tell us which households are in deficitexcess of landholding as land
disposal in one period may occur as a result oétiegshocky we are able to determine
whether the decision to invest in or dispose ofl lmnassociated with land inheritance at
THF.

The other challenge we face is that we do not eeseariables that determine
household shadow wages, and even if shadow wagesolserved, they are potentially
endogenous as indicated in theoretical model iticgedwo. We attempt to overcome
these challenges by directly estimating shadow wagem a production function
(Jacoby, 1993; Skoufias, 1994; Shively and FisR&04) in the previous period. In
addition to using shadow wages in the previousopenivhich minimizes the effects of
endogeneity as such observations are predeternainddhence less likely to directly
affect current decisions of land acquisition orpdsal, we also use the instrumental
variable estimation approach. Details of this apphoare described in the results section.

With the outlined estimation challenges and the sv&y overcome them, to
determine how land inheritance at THF conditional @her factors influences the
decisions of land acquisition and disposal, we aissvitching regression to estimate a
modified version of equation (9) as follows:

AR =0, IN B 40 In B 4.0, 3 I B 40, X+ if Pr( < 0] £+) (10)
9

® Carteret al (2007) find evidence that land disposal due igatige shocks leads to increased investment
in land in later periods.
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where Ah‘j" is a change in land investment for househdtd groupj, where j =0 are
households with no land inheritance at THF grnell are households that acquired land

through inheritance at THRy"™™ is a quantity of land disposal through either sale
bequests in previous period}"‘”ﬂ is amount of land acquired through either inhag&
or purchases in previous period>,(‘jrt is vector of both village and household

characteristics,e}rt is composite error term capturing household ailldge unobserved
effects over time.o, -0, are parameters to be estimatai(h”“;ﬂ < 0|>&”=°) is the

switching regression that determines the ‘desi@tolding’ and is estimated as a

probability of acquiring land through land inhente at THF.h"> and X" are as
defined in (8).
Lastly, 2?"“1 is the household shadow wage disaggregated by khoce g):

adult male (M), adult female (W) and child (C) labDisaggregating shadow wages by
sex and age groups plays a key role in explainog tinobserved heterogeneity across
households are associated with land inheritance labhdr supply on family farm
(Bhalotra and Heady, 2003; Basu et al.,, 2010). &vadlages are derived using the
following expression (Jacoby, 1993):

firt_l R

50irt_; —
Zj t= Iagin_l Iggirt—l (11)

where f™ denotes the predicted value of agricultural outgased on the coefficient

agirt_;

estimate,[AS’gm_1 and| is the amount of labor units supplied by the ladmirceg.

4 Data sources and descriptive statistics
The data come from three rounds of repeated holgssehoveys in Uganda carried out by

Foundation for Advanced Studies on Internationavdd@ment (FASID), Graduate
Institute for Policy Studies (GRIPS) and Makerenmaivdrsity. The first round in 2003
included 940 households, while 894 and 819 housdshekre re-surveyed in 2005 and
2009 respectively. Details of the sampling procedian be found in Kijima et al. (2006).
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With attrition and after dropping households wititonsistent data, we use a balanced

panel of 786 households in the analysis.

4.1 Household characteristics at the time of household formation
Table 1 reports household characteristics by largbritance at THF. In general, the

average age of the sample households in 2003 wag ab years, that is, the average
number of years of a household from THF to 2003révtban half (57%) of the sample
households inherited (pre- or post-mortem), onayer 3.7 acres of land at THF. As a
result, households inheriting land had large laidihgs at THF (4.6 acres) compared to
2.7 acres for those that did not inherit land. Hdwdds inheriting land at THF come
from mainly polygamous families with large landhalgl stock. Parents appear to favor
children born later in giving out land comparedfitst or second born children. The
percentage difference between the first born oliildnheriting land and those inheriting
no land at THF is larger than the difference fazas®l born children; 23 — 30% for the
former and 19 — 20% for the latter. Figure 1 befawther supports this relationship.

Table 1: Household characteristics at the timeoafSkehold formation

Inherited no  Inherited land

land (42.8%) (57.2%)
Number of biological male siblings of head and smou 5.7 6.3
Number of biological female siblings of head andisge 6.1 6.7
Birth order of household head £ tiorn (%) 29.8 22.9
Birth order of household head 2 ®orn (%) 20.2 19.3
Birth order of household head ™ Born (%) 15.5 17.1
Household head had parents in polygamous marriage ( 58.6 63.3
Land owned by parents (acres) 15.8 (29.2) 20.%}46.
Initial land (owned) (acres) 2.7 (9.2) 4.6 (8.2)
Land acquired (inherited) from parents (acres) 3.7 (6.6)
Value of capital (cash, livestock, assets) (‘000.)Js 475 (3994) 370 (1317)
Average years of the household before 2003 20.8 (12.8) 20.4 (13.8)
Number of observations 336 450

@Ush. refers to Uganda shillings, the local currefiégures in parentheses are standard deviations.
® Some households had missing data on when the hnidsels formed. The number of observations for
households with no land inheritance is 316 andfdBgose with inheritance.

Figure 1 shows that the amount of land inheriteztdases with the number of
siblings (both male and female siblings) of bottusehold head and spouse at THF.

Similarly, the amount of land owned by parents ssogiated with large families. The
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relationships in Figure 1 are strong for the |lgpoget of the sample: 66.7% of the sample
households had 10-20 siblings, 27.8% had 0-9 gibliand only 5.5% of households had
more than 20 siblings. The correlation coefficieetween parent’s landholding and the
total number of siblings to head and spouse istipesf0.117) and significanp&0.001).
Likewise, the correlation coefficient between langined by parents and the number of
wives is positive and as high as 0.163 and sigmti§p<0.001). These results appear to
suggest that parents may pass on nothing or stoeakssof land to the first born child
while saving for the young children and possiblyufe family size expansion. In turn,
the children born later may benefit by acquiringgéa stocks of land from their aging
parents.

T T T
2 25 3
log of land owned by parents at THF

T

log of inherited land at THF
1.5

T
1

10 20
Total number of siblings at THF

----------------- 95% Cofindence interval
— —— Inherited land
Land owned by parents

Figure 1. Quadratic prediction of inherited land aarents’ landholding on number of siblings.
Note: We obtain similar relationships when we Usenionparametric approach using locally
weighted regression.

4.2 Household characteristics at the time of the survey
Table 2 reports household characteristics classifig land inheritance at THF. We

observe no significant differences in demograptiaracteristics between households
that inherited land and those that did not at TH#&t the differences in landholding

appear to influence land acquisition over time. Ppheportion of households acquiring
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land through inheritance over time is higher fays that had inherited land at THF than
for those households that did not inherit land H~T That is, among the 57% of the

sample households that inherited land at THF, 789003 and 74% in 2009 still had

access to inherited land or had inherited more taret time. This implies that 22% and

26% of households that inherited land at THF hasmiaway or sold off the inherited

land by 2003 and 2009 respectively. On the othedhkack of land inheritance at THF

appears to be an incentive for households to wanddr and acquire land through

purchases. Land acquisition is significantly masenmon among households that did not
inherit land at THF than it is for those that intet land, as we will investigate further

below.

Table 2. Household characteristics by land inhecisat THF
2003 2005 2009

Inherited Inherited Inherited Inherited Inherited Inherited
land =0 land >0 land =0 land >0 land =0 land >0

Age of household head 46.8 44.5 48.2 46.8 52.0 50.1
(14.7) (15.0) (14.6) (15.1) (14.2) (14.1)
Education of head (years in school) 57(3.8) B8.9)( 56(3.8) 5.8(3.9) 6.0(4.0) 5.8(3.9
Household size 79339 7.7(36) 9241 8.8)Y4 89(4.00 8.6(3.7)
# of male members aged 15 — 65 years 21(1.6) (143 25(1.8) 2.1(1.6) 26((2.1) 23@12.7)

# of female members aged 15 — 65 years 20(1.48(112) 24(16) 2.2(1.5 2315 21(1.4)

# of members (excluding head) with
primary education

# of members (excluding head) with post-
primary education

3.7(2.6) 36(25) 47(28) 47(28) 4.7(26) .7@.6)

1.2(1.8) 0.8(1.4) 15(.0) 1.0(17) 16(2.2) 2@.7)

# of members in off-farm employment 0.7(0.8) @By 0.8(.9 0.9(0.9 0.6 (0.7) 0.7 (0.8)
. 670 723 771 727 1026 1104

Gross crop income (Ush. *1000) (1229)  (1150)  (1427)  (1211)  (1059)  (1092)

Land owned (acres) 50(5.8) 4.7(6.00 59(6.9 5(8.1) 6.5(10.8) 5.4(7.4)

Households acquiring land through i i

purchase (%) 66.7 50.7 74.1 60.2

Households acquiring land through 488 78.2 i i 50.0 742

inheritance (after THF) (%)
Households renting in land (%) 23.5 23.3 31.0 36.2 354 37.8

Households disposing of land through
sales or giving away to children (%)

Households renting out land (%) - - 16.1 14.4 16.4 16.0

- - 4.5 6.9 22.6 26.2

Figures in parentheses are standard deviationg. tRat information on land disposal was only cagdun
2005 and 2009 surveys but not in 2003 survey, whfemation on land acquisition was captured i020
and 2009 surveys but not in 2005.
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We further estimate Gini coefficients to study lahstribution among households
after household formation. The Gini coefficientsHigure 2 show that inequality in land
ownership was significantly reduced between thee tihe household was formed and in
the later survey years, although we also see thad linequality slightly increased
between 2003 and 2009.

Also important in Figure 2 is the distribution gberated land and owned land.
The Gini coefficients for owned land for both houskls that inherited land and those
that did not are relatively close, but significgntigher than the Gini coefficients for
operated land for both groups. This implies thatlleental markets play a considerable
role in equalizing the distribution of operated dabhetween households that did not
inherit land and those that inherited land at THFother words, land rental markets
enable households with no land inheritance at Télladcumulate landholding to the

same operational landholding level as those houdelioat inherited land at THF.

Operated
Inherited land
Owned

Operated
No land Inheritance
Owned

Operated
Overall
Owned

0 2 4 .6
Gini coefficient

Bl At THE [ 2003 M 2009

Figure 2. Gini coefficients for owned and operdsad
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5 Results
This section presents the econometric estimatisalte of the procedure described in

section 3. We begin by reporting and discussingrésellts to establish whether land
inheritance is an outcome of incomplete land matk&his is followed by the results
describing how land inheritance at the time of letwdd formation (THF) influences

long-term decisions of land disposal and acquisitioough land markets.

5.1 Land markets and land inheritance
Table 3 reports results estimated from equationT{8 results show the intensity of land

inheritance at THF (models 1 — 2) and total larftentance over time (models 3 — 6).
Model (1) does not control for any household chigrstics at THF, whereas model (2)
controls for characteristics of the household haad head’s parents. We measure the
extent of land market activity using the shareawid acquired through land sales market
in a given village. Using characteristics of landrkets at thevillage level helps to
control for unobserved effects at theuseholdevel that would endogenously determine
the decision to participate in land markets.

The results indicate that the likelihood to inh&itd at THF reduces significantly
with increased share of land acquired through kaadkets in the village. We notice that
the point estimate reduces from 1.56 to 1.49 whercentrol for observed demographic
characteristics of the household at THF. The Ii@bd to inherit land is, for example,
significantly and positively associated with largmdholdings owned by the parents.
Perhaps more surprisingly, household heads bomthfan the birth order or higher are
more likely to inherit more land at THF comparedfitst born household heads. In
general, these findings support the earlier deseeievidence in Table 1 and Figure 1
suggesting that we cannot reject the hypothesis dbtive land markets limit land
transfer through inheritance.

We further check the robustness of our resultssbiynating the accumulated land
inheritance over time, that is, acquisition of (ejoland from parents in later years after
household formation. Models (3) and (4) yield sanitesults to those of models (1) and
(2). However, model (5) shows that including ‘cuttehousehold characteristics
strengthens the relationship between land markedsaacumulated land inheritance. In

particular, as the household head grows olderlikbghood to inherit land from parents
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reduces significantly, which may simply reflect ttaet that their parents have disposed
all land or have passed away. When land inheritaocairs over time, it discriminates
against female headed households. This findingpparted by the anecdotal evidence in
Uganda that parents tend to favor their sons comtpty daughters when bequeathing
land.

Model (6) shows that although the inclusion of othidage and regional (fixed)
characteristics reduces the point estimate onatie iarket from 1.88 to 1.80, the results
provide further evidence that the existence ofvactand markets reduces land transfers
through land inheritance. An increase in the landcipase price and the proportion of
households renting in land in the village signifittg reduces the likelihood of inheriting
land from parents. High land prices are indicat¥énigh demand for land, which backs
up the hypothesis that land inheritance is a camsgtg of missing or incomplete land
markets, and not only an informal obligation forgrds to pass on land to their children.
Land sales can also be a way for the older gewoer&ti get their ‘pension’, i.e., to cash in

assets when they have become too old for farmirgghear income generating activities.
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Table 3. Relationship between land inheritanceatide land markets

Tobit dependent variable = land

Inheritance at THF

Total land inheritance (overd)m

inheritance Model 1 Model 2  Model 3 Model 4 Model 5 Model 6
Household characteristics at THF
log of capital owned by head 0.013 0.018 0.010 0.012
(Ushs.) (0.017) (0.012) (0.009) (0.010)
Head was % born relative 1 born 0.103 0.050 0.020 0.006
=1, 0 otherwise (0.105) (0.230) (0.211) (0.204)
Head was ' born relative 1 born 0.137 -0.074 -0.104 -0.110
=1, 0 otherwise (0.110) (0.243) (0.240) (0.262)
Head was % born or beyond 0.079*** 0.126 0.074 0.060
relative £'born =1, 0 otherwise (0.021) (0.131) (0.122) (0.148)
Number of male siblings -0.011 -0.020 -0.027* -0.027**
(0.014) (0.014) (0.015) (0.013)
log of land owned by household 0.263*** 0.170***  0.161***  0.144***
head’s parents (acres) (0.031) (0.026) (0.031) (0.028)
Household head’s parents -0.062 0.100* 0.076* 0.057
polygamous =1, 0 otherwise (0.090) (0.058) (0.043) (0.037)
Household characteristics after
THF
-0.009**  -0.008**
Age of household head (years) (0.002) (0.004)
Male headed household =1, 0 0.200***  0.181***
otherwise (0.025) (0.031)
Number of members employed in -0.125 -0.120
off-farm activities (0.087) (0.082)
Number of male members aged 15 0.060 0.059
— 65 years (0.044) (0.045)
Number of female members aged -0.038 -0.027
15 - 65 year (0.047) (0.046)
Village and regional characteristics
Share of land acquired through land1.559***  -1.485* -1.883*** -1.845** -1.919** -1.800***
sales market in the village (0.193) (0.678)  (0.208) (0.218) (0.247) (0.333)
log of lagged land purchase price -0.292***
per acre (Ush.) (2005) (0.062)
Share of households participating in -0.089*
renting in land (0.048)
Population density (number of -0.026
households per square mile) (0.031)
Eastern Uganda region relative to 0.094***
central region (0.011)
Western Uganda region relative to 0.231%**
central region (0.026)
Constant 0.940***  0.228 1.382**  (0.826** 1.375** 5.312%*
(0.084) (0.345)  (0.093) (0.327) (0.586) (0.734)
Number of observations 786 786 786 786 786 786

Figures in parentheses are robust standard etttrs*, * are significance levels at 1%, 5%, 10%spectively
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5.2 Investment and disinvestment in landholding given land
inheritance
The second issue raised in this paper concerns laod investment behavior of

households inheriting land change over time. Tdbteports results estimated from an
endogenous switching function (equation (10)) t&t ®ur second hypothesis, namely:
Initial land inheritance discourages land purchadeg encourages future land
disinvestment. Models (1) through (3) show estimdtg the households without land
inheritance at THF, whereas models (4) throughsf@®w estimates for the households
with land inheritance at THF. Table B.1 reportautssfrom the switching function. We
report results with shadow wages derived from diffé specifications of the production
function (see, for example, Jacoby, 1993). Mod&)sad (4) use shadow wages derived
from the Cobb-Douglas (CD) production function. Mtgl(2) and (5) use shadow wages
derived from the translog production function. Misd€3) and (6) use shadow wages
estimated from instrumental variable estimation the Cobb-Douglas (IV-CD)
production function. Table B.2 reports estimatethese production functions. Appendix
C describes the procedure for testing whether shadages are endogenously
determined in equation (10).

The correlation coefficients across shadow wagesvete from different
specifications were significant and large. The eation coefficients ranged from 0.911
to 0.972, with the exception of the correlation fomnt of female shadow wages
(0.841) derived from translog and IV-CD productimimctions. Shadow wage estimates
derived from IV-CD and translog production funcsodo not differ appreciably, but to
some extent differ from those derived from ordin& production function. The rest of
the discussion is based on models (2) and (5)ubatshadow wages derived from the

translog function that nests the possibility offpet substitutability of inputs.
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Table 4. Investment in landholding conditional and acquisition from parents at THF

DependentAN, =H, ,00o— H; 200 No land inheritance at THF Land inheritance at THF

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Household characteristics

log of land disposed (sales or -1.270** -1.199** -1.600***  0.746 0.819 0.756
bequests) in 2005 (0.613) (0.576) (0.608) (1.314) (1.315) (1.300)
log of land acquired through 3.048*** 3.071*** 3.119%** -2.190%+*  .2.222%% D 203*r*
inheritance or purchases in 2003  (1.003) (1.018) (1.142) (0.806) (0.812) (0.807)
log of shadow wage of adult males’ 0.357** 0.194 0.187 0.128 0.172 0.059
labor in 2003 (0.173) (0.144) (0.186) (0.138) (0.143) (0.147)
log of shadow wage of adult 0.722 0.366 0.430 -0.093 0.019 -0.227
females’ labor in 2003 (0.495) (0.379) (0.477) (0.217) (0.227) (0.230)
log of shadow wage of child labor in0.604*** 0.498*** 0.407** 0.059 0.090 0.017
2003 (0.163) (0.139) (0.157) (0.128) (0.1212) (0.139)
log of lagged land owned (2003)  -8.017*** -7.633*** -7.524%*  _3.062***  -3.107** -2.976***
(acres) (2.048) (1.867) (1.922) (0.625) (0.616) (0.629)
Number of members employed in -0.881** -0.869** -0.899** -0.054 -0.042 -0.043
off-farm activities (0.354) (0.392) (0.364) (0.265) (0.269) (0.265)
Number of members (excl. head) 0.418** 0.424** 0.395%** -0.027 -0.024 -0.035
with primary education (0.141) 0.277) (0.148) (0.153) (0.151) (0.154)
Number of members (excl. head) 0.327*** 0.396** 0.351** 0.383** 0.379** 0.385**
with post-primary education (0.124) (0.153) (0.140) (0.193) (0.192) (0.193)
Education of household head (year€.043 0.047 0.053 0.237***  0.235***  (0.241***
in school) (0.072) (0.091) (0.087) (0.077) (0.076) (0.077)
Age of household head (years) 0.111** 0.110** 0.106*** 0.032 0.034* 0.031
(0.035) (0.035) (0.032) (0.020) (0.020) (0.020)
log of average distance from home 0.387 0.320 0.349 0.632** 0.613** 0.646**
to owned parcels (km) (0.348) (0.344) (0.296) (0.271) (0.267) (0.273)
log of value of farm related assets 0.411** 0.380** 0.318* 0.669***  0.664***  0.678***
(Ush.) (0.135) (0.157) (0.170) (0.184) (0.183) (0.184)

Village characteristics
log of land purchase price per acre -1.550** -1.491** -1.341** -2.145%* .2 165%*  -2.161%**

(Ush.) (0.684) (0.651) (0.606) (0.583) (0.587) (0.579)
log of land rental rate/acre/season -0.031 0.058 -0.235 0.793 0.789 0.782
(Ush.) (0.692) (0.712) (0.738) (0.599) (0.595) (0.599)
Household population density 0.002 0.002 0.002 -0.002 -0.002 -0.002
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Number of output markets accessed.390* 0.429* 0.388* -0.056 -0.063 -0.051
(2003) (0.203) (0.248) (0.194) (0.150) (0.152) (0.149)
Share of households that received 3.037* 2.843 2.520* -4.037** -4.074**  -3.985**
credit (2003) (1.592) (1.826) (1.438) (1.978) (1.980) (1.968)
Share of landless households -2.436* -3.265* -2.675* 0.365 0.348 0.371
(1.466) (1.750) (1.518) (1.628) (1.635) (1.616)
Dummy for Eastern Uganda relative-0.494 -0.293 -0.352 -0.189 -0.226 -0.132
to central region (1.545) (1.496) (1.512) (0.887) (0.878) (0.906)
Dummy for Western Uganda 0.875 1.206 1.603 1.949** 1.947** 1.996**
relative to central region (1.447) (1.283) (1.541) (0.955) (0.949) (0.968)
Constant -1.689 -1.208 1.298 12.853* 11.970 14.395*
(9.260) (9.627) (9.035) (7.587) (7.748) (8.084)
F-test for shadow wages 14.39%** 1.07 15.44%+x 1.84 9.25** 1.15
Wald test of independent equations 48.128** BOFJ* 50.737***
Number of observations 737 737 737 737 737 737

Figures in parentheses are robust standard etttrg*, * are significance levels at 1%, 5%, 10%spectively.
Note that the number of observations reduces f@&nt@ 737 due missing information on labor variable
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The results show that land disposal encouragesgdarchases among households
with no land inheritance at THF, but this relatioipsis not significant among households
with land inheritance at THF. On the other handsifpee changes in landholding are
significantly associated with land purchase for deholds that did not inherit land, but
land purchase is significantly associated with tiggachanges in landholding among
households that inherited land at THFhe implication of these results is that inhegti
land discourages land purchases, whereas lackdfitdoerited at THF is an incentive to
invest in land through land purchases.

The findings also show that the household laboroemdent is significantly
associated with land investments for households wnat land inheritance, but less so for
those who inherited land at THF.

The F-test of joint significance shows that thedgiva wages of child labor, adult
female and male labor jointly cause a significaatiation in land investment among
households inheriting no land at THF compared ®@rthounterparts. In particular, an
increase in shadow wage of child labor significaimkreases investment in land among
households without land inheritance at THF. Simiarrelations are observed, but
insignificant among households inheriting land BIFT These results are contrary to our
theoretical prediction of a negative associatiotwben shadow wages and land purchase.
A possible explanation is that the estimated shadages reflect the labor productivity
in crop production, ignoring consumption decisiotWe were unable to include
consumption decisions due to data limitations. Desfhis limitation, our empirical
results reflect the reality in rural Uganda (andgbly other developing countries) where
labor markets are missing or imperfect and housishase agricultural income from their
small landholdings or borrowed (rented) in landrtake land purchases. This means that
the supply of labor on family farm plays a key rabegenerating agricultural income.
With this in mind, our empirical results suggedttthe initially landless or near landless

households employ more child labor on their farather than supplying it to off-farm

® We obtain similar results qualitatively when we tise share of land acquired through land marketise
village — a proxy for active land markets — inste&thnd purchase at household level. These reatgtsot
reported here but available upon request. Actinel lmarkets encourage land disposal among households
acquiring land through land inheritance, but theerse is true for households with no land inhed&an
Active land markets are an incentive for investmientand among households without access to land
through inheritance.
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market work. This finding is in contrast with thetion that the land poor households
over-supply labor to off-farm work (Rosenzweig, 897980; Akram-Lodhi, 2005), but
supports the inverse-farm size productivity relasioip due to high labor-to-land ratio
(Carter, 1984; Newell et al., 1997). On the otha&ndy the large landholders can achieve
allocative efficiency by disposing of a share aditHandholding (Barrett et al., 2008). In
other words, as our theoretical model predictarnnmperfect labor market environment
there is an optimal land size and the land poor lmayland, if they can, and the land
rich will sell or bequeath

In addition to shadow wages, land disposal and iatoun, there are other
household and village factors that influence theigden to invest in land. As predicted
by the theory in section 2, having more househodanimers employed in off-farm work
is negatively and significantly associated withdatcumulation among households with
no land inheritance, while we observe an insigaificrelationship among households
inheriting land at THF. The negative and significepefficient on the lagged land owned
indicates that investment in land is reduced byiptes large landholding stock. Earlier
investment in both human and physical capital ecéarinvestment in land, that is,
having more household members with high levelsdafcation and ownership of farm
related assets are associated with increased meastin land. Land accumulation is
significantly associated with older household headk no land inheritance but weakly
linked to those with land inheritance at THFFhis suggests that with no land inheritance
at THF, it takes some time for households to atthm desired landholding as they
normally are capital constrained (Winter et al020

Village level factors that cause significant vagatin investing in landholding
included land purchase price, and access to owtpdtcredit markets. The negative
coefficient on land purchase price is consisteiti whe theoretical model in the way that
an increase in purchase price encourages land saiediscourages the use of land for
agricultural production. Good access to output mErkencourages engaging in
agricultural production and is an incentive to isivin land. Interestingly, an increase in

share of households receiving credit significamdgtuces the investment in land among

" The squared term of age of household head to @fharlife-cycle effects did not yield any statisti
significance besides having substantially smalffatient, and thus was excluded in the reportediltes
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households inheriting land but weakly increasesl laocumulation among households
with no land inheritance at THF. Several interpiietes are possible: The availability of
credit services encourages the initially land pmoapply inputs to improve their land

productivity, and use the higher land returns tqua® more land. Alternatively, the

initially land rich use their landholdings as ctdieaal to access credit for other off-farm
income generating activities, hence they are miadyl to dispose of a share of their
landholding.

5.3 General discussion of results
Putting together the descriptive results and panaenestimation results, the evidence

suggests that land equalization has been occuoweg time within the sample. Land

markets contribute to the process. However, thestipre is whether this implied land

equalization translates into convergence in sizemdholding over time, as predicted in
the theoretical model (although the ‘desired’ ldmading depends on household and
market characteristics, e.g., family labor supplWhile we have information on

landholding at THF and in the later years afterdetwold formation, the three survey
periods do not provide enough information to fudlyswer this question. We attempt,
however, to respond to the issue of land equatimatising simple non-parametric
estimations using locally weighted least squareshasvn in Figures 3 and 4.
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Figure 3 shows how land inheritance at THF variéh tihe probability to dispose
of or purchase land in later periods after housgli@mation. The results show that the
likelihood to dispose of land through bequeathimgsales increases with the area
inherited at THF. Baland et al. (2007) find a sanitesult in central and eastern Uganda.
The reverse is true for land purchase, with lacknbkritance or inheritance of small
stocks significantly increasing the probabilitylafd purchases in future.

Figure 4 explores the dynamics in landholding byinesting the relationship
between current stock of landholding &nd the initial land stockt-Q). The current
period is 2009. The initial period is representgdldgged landholdings for 2005 and
2003. The 45-degree line represents the dynamitiata where landholding is equal
across the periods. The results show two equiliboiats: a low, stable equilibrium that
lies within a 95% confidence interval, and a highstable equilibrium that almost falls
out of the 95% confidence interval. Only three lehads in the sample owned land
greater than the high equilibrium (log of 4.4 or®B#acres). This means that in practice,
we only have one equilibrium within our sample, ethsuggests that the hypothesis of
multiple equilibria that implies existence of “lapdverty” traps is not supported by our
results (Carter and Barrett, 2006). We considey ¢tmé lower equilibrium point, which
suggests potential convergence in landholding whereseholds with initially large
landholding stock disinvest towards the desiredditatding size while those with
initially small landholding invest toward the samesired level. Overall, the implication
is that land markets facilitate redistribution tedidand equalization in our sample

households.

6 Conclusion
A large number of studies indicate that the mairdenof land access is through land

inheritance in Sub-Saharan Africa, but few studlesve investigated how land
inheritance emerges and how it influences investmagrisions relating to land
acquisition and disposal. In this paper, we develdpeoretical model to examine the
relationship between land inheritance at the tifiieooisehold formation and the decision
to acquire or dispose of land over time. We emaillyctest this relationship using panel

data collected from rural farm households in Uganda
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We find evidence to suggest that land inheritarscénfluenced by missing or
incomplete land sales markets, and not only asaditional obligation for parents to
bequeath land to their children. Empirical resudte consistent with our theoretical
predictions, and show that households inheritimgddandholdings are more likely to
disinvest through land sales and bequests, whisetlwith no inheritance or inheriting
small landholdings have an incentive to accumulatel through land purchases in the
market.

We did not find evidence to support the hypothedisnultiple equilibria that
implies existence of “land-poverty” traps in oungde households. Instead, we find that
there is a convergence in landholding within oungle, where households with initially
large landholdings dispose of land toward the @dslandholding size while those with
initially small landholding invest in land towartieé more similar desired level of land
holdings. Hence land markets seem to restore aalanbe created through inheritance,
and contribute to a more equal distribution of lasdoss the households.
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Appendix A
Proof of propositions

Define the impact on the shadow wage rafe{ changes in consumption and leisure as:

ZC:_UCCLZJ” >O’ a :%<0

Total differentiation of the first order conditio(lSOC) in (5) and (6), taking into account
(2)-(4), using the FOC to simplify, and consideriagly the exogenous variables of
interest k' and|°), we obtain:

(pﬂh pf -7 pf+ zj(dh"}z(- R+ zpf zw j(dH]
pf., pf,, di® - pf, pt, dl°

Given the assumptions of the production functiord ahe definitions above, the
determinant of the Hessian matrix is:

pz(ﬁazh_ flalafhh)+(zc pfa_ Z) pf, <0 (A.1)
The effect of land inheritance on land purchasé) simplications, is given as:

ohP _ p(fu fhh_flhz)"'ch(];fm_ ftm)"' Zth<0

- (A.2)

oh' p(fmz_fu fhh)+(zc pf_Z) £

The effect of land inheritance on optimal landhogd{h*) is given as:

dr _ drf | i _ % Ph by, <0 (A3)
| .

dit  dH ~ dh p( 1Lzh_ flalafhh)+(zc pf, - Z) £

Lastly, the effect of supplying labor to the mar&atthe land purchase is:

e _ fu(z(w* pN)- pf-27) _, Ad)

dl® p( fﬁ_ fi fhh)+(ZC pf - Z) iy
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Appendix B

Table B.1. Switching functions using land inhergarat THF
Selection variable — land inheritance at THF Mddel Model 2 Model 3

log of land acquired through land sales markeP.055 -0.062 -0.064

at THF (0.039) (0.039) (0.043)
log of capital (livestock, other assets, cash) 0.014**  0.013**  0.014***
owned by head at THF (Ushs.) (0.004) (0.004) (0.004)
Head was %' born relative ¥ born =1, 0 0.115*  0.125*  0.121*
otherwise (0.069) (0.069)  (0.065)
Head was 8 born relative ¥ born =1, 0 -0.072  -0.068  -0.074
otherwise (0.119) (0.126) (0.120)
Head was % born or beyond relative’torn ~ 0.015 0.032 0.039
=1, 0 otherwise (0.050) (0.044) (0.039)

0.007 0.004 0.003
(0.007) (0.006) (0.006)
log of land owned by household head’s 0.019 0.023 0.022

Number of male siblings

parents (acres) (0.022) (0.024) (0.023)
Household head’s parents polygamous =1, 00.007 0.013 0.011
otherwise (0.040) (0.045) (0.041)

0.007 0.016 0.027
(0.091) (0.096) (0.093)
Number of observations 737 737 737

Constant

Figures in parentheses are robust standard ettdrg*, * are significance levels at 1%, 5%, 10%
respectively. Models (1) through (3) corresponditdels (1) and (4), (2) and (5), (3) and (6) inl€ab
respectively.
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Table B.2. Estimates of Cobb-Douglas (CD) produrcfimction

Ordinary Instrumental Translo
CD Variable CD 9
, 0.522%* 0.316*** 0.981***
log of plot area cultivated (acres) (0.069) (0.095) (0.357)
| ¢ q d (kg) 0.201*** 0.178* -0.128
og of seed use
g g (0.073) (0.093) (0.380)
) -0.002 -0.450 0.787
log of organic manure (kg) (0.055) (0.466) (0.621)
_ ) - 0.039 0.303 -0.605
log inorganic fertilizers (kg) (0.058) (0.452) (0.603)
-0.063 -0.312 1.250**
log of household refuse (kg) (0.054) (0.387) (0.622)
log of number of total labor hours for ~ 0.153*** 0.247** 0.495***
adult males (0.026) (0.096) (0.171)
log of number of total labor hours for ~ 0.220** 0.324** 0.152
adult females (0.072) (0.156) (0.247)
log of number of total labor hours for ~ 0.088*** 0.131** 0.330**
children (0.023) (0.050) (0.155)
log of number of total labor hours for ~ 0.087* -0.012 -0.080
oxen (0.045) (0.323) (0.274)
log of total expenditure on hired labor ~ 0.049*** 0.055** -0.005
(Ush.) (0.009) (0.013) (0.069)
Constant 8.652%** 7.884%* 7.509%**
(0.385) (0.790) (0.996)
Quadratic terms yes
Own variable second derivative terms yes
Cross variable second derivative terms yes
R? 0.395 0.308 0.479
F-value 31.60%*** 28.32%* 56.93*+*
Number of observations 737 737 737

Figures in parentheses are robust standard errgrs**, * are significance levels at 1%, 5%, 10%
respectively.

Notes about Table B.®Ve use the value of production for maize, beamkscaffee using
farmer reported prices before aggregating them. ua& these three crops to generate
shadow wages for the following reasons: Detaildabidasupply information on crop
production was collected on maize, beans and cadfe this information was only

collected in the 2003 survey. These three cropstreemost important cash and food
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crops in all study areas. Each of the sampled tmlde produced at least one of the
three crops.

Estimating the Cobb-Douglas production functiomgsnputs like fertilizers may
lead to biased estimates due to possible corralatith error term. As a result, organic
manure, inorganic fertilizers, household refuse famdily labor were instrumented using:
presence of a dispensary or clinic in the villageesence of a primary school in the
village, share of households affected seriouslyniglaria in the last twelve months
preceding the survey, share of households havinigast two meals a day between
harvests, share of households having at least tealsva day at the time of the survey,
village experienced drought or floods, distancenfroentre of the village to the nearest
accessed input/output market, household populatémsity, total number of male headed
households, total number of female headed housghdtital number of landless
households, land rental rate per acre in the allagumber of credit sources in the
village, share of households renting in land in tillage, age and educational level of
household head, household dependence ratio, nuofilteembers engaged in off-farm
employment, number of household members (exclubesy) with primary education,
number of members (excluding head) with post-primeaducation, number of male
members aged 15 — 65 years and number of femaldersraged 15 — 65 years.

In addition to estimating a Cobb-Douglas productismg instrumental variables,
we also use translog production function that n#stspossibility that hired and family

labor are perfect substitutes.
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Appendix C

Test for endogeneity of shadow wages
We follow Papke and Wooldridge (2008) to test wketthadow wages are endogenous

in equation (10) in a two-stage approach. The Stage involves regressing, , on

some variables that directly affect labor markeppdy but not necessarily affecting
investment in land or disposal. These were maiillgge level variables: share of adult
males and females aged 18 years and above whblareaead and write in the village,
presence of a dispensary or clinic in the villageesence of a primary school in the
village, share of households affected seriouslyniglaria in the last twelve months
preceding the survey, share of households havinigast two meals a day between
harvests, share of households having at least tealsva day at the time of the survey,
and whether a village experienced drought or floddiese variables were also included
in estimating equation (10) but did not attain aegeptable statistical significance level.
Other variables included are: distance from ceotrthe village to the nearest accessed
input/output market, household population densihgre of landless households, age and
educational level of household head, household raepece ratio, number of members
engaged in off-farm employment, number of memigexsluding head) with primary
education, number of members (excluding head) patt-primary education, number of
male members aged 15 — 65 years and number of demambers aged 15 — 65 years.
We then predict residuals from this specification.

In the second stage, the switching function isnestied with the residuals from

first stage as an additional covariate. The tasefmogeneity of 2]9"‘-1 is obtained as a t-
test on residuals generated from each of the shaduyes inz?‘”*l vector and a joint F-

test on all elements irij@“”-l. The test results showed that individually andvijgi the

residuals were statistically not different fromaauggesting that shadow wages are not
endogenously determined in the switching functibnngestment in land and disposal.
We thus estimated the switching function ignoring first stage estimation.
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Does Liberalization Increase Export-Crop
Participation and Reduce Poverty? The Case of
Coffee Marketing Reforms in Uganda”

John Herbert Ainembabazi

Abstract
The effects of liberalization of export-crop marikegt boards on supply response and

poverty remain mixed in existing studies. This papwestigates the impacts of the
abandonment of the Coffee Marketing Board in Ugansang data collected from four
rounds of household surveys between 1992 and 2B@ficipation rates in coffee
production decreased significantly in early yedrsiteralization, but have picked up in
later years. Higher participation is mainly founchang farmers located farther away
from central markets, even though the same farmletain lower coffee incomes than
those in central locations. Descriptive analysdidates that a considerable number of
new coffee farmers following liberalization felltonpoverty, particularly those located
farther away from central markets. Policies dirdcteward improving market access

such as improving rural road networks can helpfiimg coffee producers out of poverty.

7| wish to thank Arild Angelsen, lan Coxhead, andr&d Shively for their constructive comments on
earlier versions of this paper. | gratefully ackiesdge Foundation for Advanced Studies on Internafio
Development (FASID), Graduate Institute for Poligtudies (GRIPS) and Makerere University (MU), the
Uganda Bureau of Statistics through the DepartnoénAgribusiness & Natural Resource Economics,
Makerere University for providing access to theadaged in this article.
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1 Introduction
State controlled marketing of agricultural produeea major contributor of economic

growth — led to a decline in supply of agricultuexdports in most of the Sub-Saharan
African countries in the late 1980s and early 1998s a result, economic growth
declined amidst hiking trade deficits (Lele and i€teinsen, 1989; Meerman, 1997;
Shepherd and Farolfi, 1999; Kherallah et al., 208&ffes, 2005a). This led to
liberalization of agricultural markets that saw ktiomn of state marketing boards through
which governments practiced pan-territorial pricipglicy, a pricing policy that — in
theory — provides all producers with the same fgate price regardless of their location
(Gersovitz, 1989). These price controls were farenadfective on export crops than food
crops (Kherallah et al., 2000). The liberalizatisias expected to result in higher
aggregate supply for exports and higher produceegr with the former boosting
government revenue and the latter reducing powarigng farmers.

Nearly three decades later, the realization ofdhegectations remains mixed.
Brambilla and Porto (2009) and Gergely and Pou(@009) find that cotton yields in
Zambia initially declined immediately after thedialization of cotton marketing boards,
before increasing in later years. In Tanzania,ototproduction fell sharply, while in
Uganda production remained low after liberalizatadrcotton marketing (Poulton et al.,
2004; Gergely and Poulton, 2009). In Zimbabwe, loe @ther hand, cotton production
increased considerably after liberalization (Paulas al., 2004). Cocoa production in
Cameroon and Nigeria increased significantly soiter diberalization but later declined
due to fluctuating prices (Shepherd and Farolfi99)9 In Tanzania, liberalization of
cashew-nut marketing led to higher overall produgctibut inefficiencies in production
were observed as well (Rweyemamu, 2002).

Although studies on price response to liberalizatremain limited, available
studies show mixed effects too. Gemech and Strsit{007) find that coffee market
liberalization resulted in high producer price \ity in Ethiopia, although the mean
coffee price rose by 400% after liberalization.Tlanzania, transaction costs decreased
significantly following liberalization of coffee mketing, but with no significant supply
response due to higher input prices (Winter-Nelsod Temu, 2002, 2005; Baffes,
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2005b). Ultimately, the effects of liberalization government revenue and poverty were
indefinite (Winters, 2000; Winters et al., 2004).

The mixed impacts of export-crop trade liberaliaation supply response and
output pricing are partly explained by the ine#fiocies in marketing systems among
firms that replaced state marketing boards. In rabste countries discussed above, state
marketing boards were taken over by large oligogsienfirms. The economies of scale
in export-crop marketing enjoyed by these firms Imhigave discouraged easy entry of
individual traders or small firms. This might halmited farmers’ market access to
similar marketing conditions experienced pre-litieedion. As a result, the pricing
system imposed by oligopsonistic firms in some ¢oes is more or less the same as that
practiced pre-liberalization by state marketingrdsaHowever, this was not the case for
the liberalization of the coffee marketing boardUganda. Similar to other countries,
coffee marketing boards in Uganda applied fixed amiform coffee prices before
liberalization. However, liberalization enabled nplayers to enter the market at varying
scales of operation ranging from individual tradésslarge export companies, thus
allowing coffee prices to be determined by demamdi supply in a relatively competitive
domestic market.

This paper takes an approach that is missing int mbslies reviewed on
liberalization of export-crop marketing boards inbSSaharan Africa. | examine how
liberalization of coffee marketing boards influeddbe decision to participate in coffee
production in Uganda, and then determine the efieptarticipation in coffee production
on household poverty. The paper uses market actesmeasure the effect of
liberalization on participation in coffee productibecause farmers’ improved access to
market is a key outcome of liberalization. Basedaasimple theoretical framework, the
paper examines empirically the relationship betwaistance to market and participation
in coffee production in early stages of market ddbeation and in the later years after
liberalization. Farmers’ participation in exportopr production is a first step in
determining the supply response following liberatian.

Marred by corruption and inefficiencies in servielivery, the state controlled
Coffee Marketing Board (CMB) formed in 1929 was laied in 1992, and the Uganda

Coffee Development Authority (UCDA) was formed ame&came responsible for
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monitoring and regulating the industry activitigfer(details see World Bank, 1999;
Akiyama, 2001; Sayer, 2002). Prior to liberalizati€MB through official cooperative
unions and societies offered a number of serviodsrimers including: providing input
credit and coffee processing facilities, organiziignket spraying of coffee trees, and
most importantly providing easy access to the eoffearket — where in some cases
coffee stores were established in central placesiarother cases cooperative trucks
roamed around villages collecting coffee. Excluivbowever, CMB controlled coffee
exports and fixed producer prices. Farmers receirefbrm coffee prices regardless of
their location. This uniform pricing was, howevtreoretical. In practice, farmers had to
transport (or head load) their coffee to the coigccenters or turning points for trucks.
In other words, a farmer located at the coffeeenibn center received the same price as
the farmer located a few kilometers away from theter. That is, distant farmers from
the center had to incur the cost of transportirffeecto the center that was not accounted
for in the price received.

After liberalization of CMB, several new players éoffee marketing emerged.
These include large scale coffee processors thableoas coffee exporters. These
processors depend on agents and middlemen to sapfise, who in turn depend on
individual traders and brokers. Today, farmers ikecprompt payment upon delivery of
coffee beans to traders, which often delayed utiftelCMB system. Farmers are free to
choose where and to whom to sell their coffee. Kimsl of market structure transition
helps to identify the effect of market liberalizati on entry into and exit from
participation in coffee production as well as om$ghold poverty.

The paper is outlined as follows. The next sectdwvelops the analytical
framework. Section three describes the economesionation strategy. Section four
presents data sources and simple statistics. Seftvi® reports and discusses the main

results and section six concludes.
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2 Analytical framework of participation in coffee production
The analytical framework describes how farmers’islen to participate in coffee

production is influenced by location, and how tbiinges with market liberalization. |
present a stylized model of the situation before after the policy, sufficient to capture
the key features and generate testable predictishge acknowledging that reality is
more diverse. The set-up of the model draws omatbik of Jacoby (2000), while the
application to coffee liberalization is inspired the particular situation in Uganda and
the general literature on impact of economic libeaéion, discussed above.

Denote the distance from the farm to the coffeelectbn center as
h, ford=a, b, wherea and b identify the distanceafter and before liberalization,
respectively. Transport costs, i.e., the per @) @nd per km costs to transport coffee or
inputs for coffee production, are denotedyy

The coffee pricep) is determined by the household’s location and dbst of
transport, such that the effective (farm gate) oz p—r,h,. Similarly, the effective
unit input costy) is: v+7,h,.

The opportunity costs of labow) is assumed to depend on location, in the way

that it decreases with the total distance fromdbiéection center, as well as a vector of
household specific and village location factafs $uch as family labor and land, which
make wage vary among householdsg; (h,, 2 <0, This decliningw with distance is

justified both by declining off-farm employment appunities as one moves away from
the center, and lower returns in alternative foohself-employment, e.g., due to lower
market prices. This assumption is also consisteith wmpirical evidence that rural

wages decrease with distance from rural marketecer{Sumner, 1981; Newman and
Gertler, 1994; Abdulai and Delgado, 1999; Jacol®0}. The decline in the wage rate is

also assumed to diminish with distan%m (hy, 2)>0.

Coffee yield )) (output per acre) is a function of per-acre ispaftlabor [) (both

hired and family labor) and purchased inpus (e.g., fertilizers and pesticides):
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q=(x1), with standard neoclassical properti€khe farm profit at a particular location

before and after liberalization is given as:

m=(p-1sh) a-(v+7,h) x W h, 3 (1)

Equation (1) shows how coffee profits change wiistathce, before and after market
liberalization. The lower effective output pricedahigher effective input price reduce
profit as one moves away from the collection centdiile a declining wage rate pulls in
the opposite direction. Assuming the first ordendions’ for profit maximization are

met and given the assumption thats convex inh,, an interior solution is assumed to
exist where these effects just cancel out eachrotlee, an optimal distance for coffee

production where the profit is at its maximurh;. Using the envelope theorem, the

impact of distance on farm profit is:

>0 forh, <h,
9% = -1, (a+x)-w, 1|=0for h, = Iy @)
g <0forh, > h

Empirical studies support the importance of logaiio affecting wages, input use
and sales (profitability). Jacoby (2000) finds thath agricultural wages and fertilizer
purchases decrease with distance from market ceimeNepal. Fafchamps and Hill
(2005) show that coffee sales to the market deered@th increasing distance from
market centers in Uganda. This may suggest thabwdih labor costs are declining in
market distance, the high marketing costs andusef inputs like fertilizers associated

with increasing market distance eventually lealb¥eer coffee returns.

® The following properties are assume to hofg, f'>0; f, f'< 0;f; = f;> C.

? XX ? 1 Xl

® The first order conditions ar(é:p -1, hj) f.— ( V+T, hj) =0; ( p-T, h,) f-w=0
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Figure 1. Coffee returns and distance to markelh(684Jganda shillings)

Within this simple modeling framework, market libgzation can be seen as a
change in two factors. First, liberalization implithat a number of new coffee buying
centers have been established in the villages smaller district markets, while before
liberalization farmers delivered coffee to one cainpoint’® The establishment of such
centers can be analyzed as an exogenous shif¢ idisteance from the farm household to
the center. | pursue this in the empirical analysisere distance to the nearest center is a
key variable. Following liberalization, this distan has been reduced for some
households.

Second, the transport costs per km have been ldwéiee establishment of
coffee buying centers, the increase in the numlbdraalers and the resulting higher

competition has had a major impact on the pricesasfee and inputs farmers face

19 As noted, this is a stylized model, and in readiopgne of the newly established centers are alseeof
factories. In other cases the new centers havegadevith itinerant traders that drive to the famnsl buy
coffee at the farm gate.
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through changes in the transport costs. The farraats itinerant traders are able to

transport coffee to the collection centers at ahriower costsz, <r,."
Figure 1 shows that lower transport costs will mtve distance that maximizes
profit to the right ¢ > h,). Further, some households have ‘moved’ closgh¢ocenter

as a result of the new centers being establishedeélity: the centers moved closer to
them, but in the model the center is fixed).

The model gives the relationship between distandepaofit in coffee production,
and not participation. The profitability is, howeydependent on household and village
characteristics ZJ. Given that households at a particular distanewehdifferent
characteristics (and live in villages with diffetesharacteristics), the higher the
profitability, the higher the share of householdf find it profitable to participate in
coffee production. We can therefore interpret thefipcurve in Figure 1 to describe the
pattern of participation in coffee production.

Depending on the location of the curves in the reguand the location of the
households along the x-axis, we can expect differefationships between coffee
participation (profit) and distance to the cente®ne possibility is a bell-shaped
relationship between participation and distancéheomarket, as displayed in Figure 1:
profit is first increasing as the effect of fallingpportunity costs of labor outweights
transport costs for coffee inputs and outputs, hea@ maximum, and then declines as
the transport costs component starts to dominate.

A second possibility is that most households acatled to the left ofy,, thus we
get a pattern of increasing participation with aiste. A final and third possibility is that
most households are located to the righthpf thus we get a pattern of a negative

relationship between participation and distance.

While | cannot, based on the theory, identify whpmatterns to observe before
and after liberalization, the claim is that libézation madeh, move to the right and

some households moved to the left in the figureusTthe four possible hypotheses are:

" There have also been other changes between tagériods, i.e., both the central coffee market and
inputs prices might have shifted, and so might\ﬂr(ehj, Z) function. | choose to focus, however, on the
two shifts as discussed in the main text.
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1. Before liberalization a pattern of declining pagation with distance is
observed, while after liberalization a bell shapadtionship is observed.

2. Before liberalization a bell shaped relationshigwsen participation and
distance is observed, while after liberalizationpattern of increasing
participation with distance is observed.

3. Before liberalization a pattern of declining pagation with distance is
observed, while after liberalization a pattern méreasing participation with
distance is observed.

4. The same pattern is observed both before and ldferalization (declining,
increasing, or bell-shaped).

The empirical analyses will identify the actualtpats before and after liberalization.

3 Econometric estimation strategy

3.1 Participation in coffee production and market access
| estimate the probability to participate in coffeeduction as the function of market

distance and other household and village charattrias follows:

I:)ivt = lot + :thvt + :Bccivt + IBVth+ IBiZivt + IBp Zipvt+ 2 ivt (3)

where P, is the participation variable, coded 1 if househah village v participates in
coffee production in periodand O if the household does not participade.is the time
dummy picking up aggregate policy effects over timis, as defined above, the distance
to the market centerc is the crop commercialization index (computed usthg

Herfindahl index) to control for household specifimp marketing heterogeneity.,,

and z;, are vectors of other village and household chersstics. Z, ,, is a vector of

ipvt
asset holding at the time of household formatiod eharacteristics of parents to the
household head, which will be used to control felestion bias into coffee production.

&, Is the composite error term for both household\alalge unobserved effects.
The main interest is to estimate paramefgr. According to the theoretical
predictions above, a nonlinear relationship betwéerlikelihood to participate in coffee
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production andh,is possible. To test the non-linearity betweBy and h,, the
quadratic term oh, is included as an explanatory variable.

The challenge faced, however, is the consistemiagon of equation (3). The
use of simple probit or logit estimation would beppropriate since such estimation may
not control for unobserved heterogeneity and captmportant nonlinearities among
some explanatory variables (Papke and Wooldrid@®8R In particular, the use of
ordinary probit or logit to estimate participatisates in coffee production may not
adequately capture the diminishing effects of markistance in presence of
unobservable heterogeneity that might be correlatéld the error term. To overcome
this challenge, Papke and Wooldridge (1996, 20@®pommend the use of quasi-
maximum likelihood estimation (QMLE) with a proltiitk function and time averages of
observed characteristics instead of using a fixégts logit to achieve robust estimates
with satisfactory efficiency properties. This ischase the fixed effects logit estimation
does not account for serial correlation (Papke\alodldridge, 2008; Wooldridge, 2010).

The variant of equation (3) estimated is:

I:)ivt = lot + :thvt + IBCCivt + :szvt + :Bizivt + :szipvt+ :8<:_Civ+ IBV_ZV+ :8 i_Ziv+ 2 ivi (4)

wherec,, Z, and Z, are time averages af,,, Z, and Z, respectively to control for

unobserved village and household level heterogenaitd any possible correlation

betweeng,, and covariates.

3.2 Effect of participation in coffee production and market access on

poverty
In the next step of the estimation, | attempt t@suee the effect of participation in coffee

production and market distance on household consompexpenditure and hence
poverty level. There are several approaches tounedlis impact. One approach uses a
counterfactual framework to estimate the averagatrmment effect as the difference in
consumption expenditure between coffee farmersramdcoffee farmers (Rosembaum
and Rubin, 1983; Abadiet al, 2004). Another approach uses the difference-in-

difference to estimate before-after differenceh@ mean consumption of coffee farmers
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(that is, before and after participation in coffg@duction) compared with the before-
after difference in the mean consumption expeneliafrnon-coffee farmers in a defined
period of time (Wooldridge, 2010). However, thesppraaches require data on
consumption expenditure and other variables befo@ after participation in coffee

production. Because of data limitations, | chosaise a simple two-step approach to
estimate the impact of participation in coffee proitbn and market distance on
consumption expenditure.

In the first step, consumption expenditure is regee on participation in coffee
production and market distance while controllingdither variables. This estimation has,
however, some specification problems. First, tifeeince in consumption expenditure
between coffee and non-coffee households is expdotevary since coffee income is
observed only for farmers who choose to participatecoffee production, and
participation is possibly correlated with unobserebanges in coffee returns and village
effects. Second, since coffee is a perennial ast ceop, coffee farmers tend to have
extra land for annual food crops. This suggestsfiraners with small landholdings are
less likely to participate in coffee production. uBh identifying the effects of
participation in coffee production on household groy requires controlling for potential
selection bias into coffee production. | follow tis&mykina and Wooldridge (2010)
procedure, which controls for combined problemsimbbserved village and household

effects and selection bias. The procedure invoéstgnating equation (4), for each time
period and obtaining the inverse Mills ratiaiiv(). Then for each farmer, the observed

consumption expenditureE(, ) is estimated by fixed (or random) effects regmessvith

A

A, as one of the explanatory variables as follows:

Eivt:ycFi)vt+yhh/t+yLLivt+jivt+Eivt (5)

where L, is a vector of village and household factogs.and y;, are parameters of
interest to be estimatedy is the vector of parameters correspondinglLfp to be

estimated.§, is a composite error term. The rest of the terrasaardefined earlier. Note

70



also that consistent estimation of (5) requires esoaxclusionary restrictions into
participation in coffee production. These exclusrestriction variables are included in
(4). | however use different exclusion restrictiariables due to different datasets used
in analysis.

In one dataset, farming as a major occupation ofra is used as an exclusion
restriction variable. It is reasonable to beliefattchildren whose parents are largely
dependent on farming are more likely to engageaiming as well, that is, the decision
taken by children to choose which crop to produ@g foe influenced by the parents’
crop production decisions, but these parents’ datsmay not have direct effect on their
current children’s (current houshold’s) consumpiapenditure. In another dataset, | use
household land stock owned by parents of both heddspouse at the time of household
formation. The evidence in Paper | of this thediswss that land accumulation of
‘current’ household is significantly influenced land stock owned by parents. It is, thus,
more likely that parents’ landholding stock mayluehce the current household’s
decision to choose which crop to produce, but theeqts’ landholding may not have
direct effect on the current household’s consunmptexpenditure. Overall, these
exclusion restriction variables are expected tdarpthe variation in the probability to
participate in coffee production but may not afféloe current level of household
consumption expenditure (beyond the impact thrquagticipation in coffee production).

In the second step, estimates obtained from (Sused to estimate the impact of
participation in coffee production and market dise& on household poverty using the
simple simulation approach. The approach closelp\vis the Datt and Jolliffe (2005)
simulation procedure. Using estimates from (5),scomption expenditure for household

is estimated as:
- A'>ﬁvt+f3'2/2
Eivt - ea (6)

where E,, denotes predicted consumption expenditure in ithgaic form, 4'x, are

parameter estimates from (), is root mean square estimate, af/2 is needed for
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lognormal transformation (Greene, 2003) of consumnptexpenditure. Then the

corresponding probabilityay,,) of household being poor is given by:

Qe :Pr(InE\,t < Ian):db[(Ian—c?'xivt)/d} 7)

where L, is the poverty line® is the cumulative distribution function and thetref the

variables are as defined earlier. The estimate7in gfves the probability that the
consumption expenditure of househeoldiven the probability distribution has a value
below the poverty line.

To determine the impact of participation in coffgeduction and market distance
on consumption expenditure (and hence householeéry | run a set of policy
simulation experiments using estimates from (5preedict consumption expenditure in
(6) and poverty level in (7). Details of these pplexperiments are described later in the
results section. The purpose of simulation expeartmes to examine how policy changes
aimed at increasing participation in export cropduction impact on household poverty
levels, i.e., the impact of simultaneous changemanket access and the opportunity for
farmers to participate in coffee production. Tofpen these experiments, | make
changes in market distance, participation in coffexluction and access to landholding.
Given the uncertainty around the predicted consiampxpenditure or poverty level, it
would be inappropriate to compare simulated consiempexpenditure and poverty
levels against actual levels, hence | use predintedn consumption expenditure and

poverty levels from equations (6) and (7) as theelsamulation estimates.

4 Data sources and descriptive statistics
To test hypotheses stated in section 2, | use tfferent datasets collected over different

time periods. The first dataset includes panel eysvin 1992 and 1999/2000, which
capture the gradual process of liberalization dfesomarketing, and the second dataset
includes surveys in 2003 and 2009, which captuee pbst liberalization effects. As
earlier mentioned, the functions of CMB were ali@s in 1992 but CMB continued to

export coffee while operating as a limited entesprienamed as CMB limited. In the
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same year a tax on coffee exports was removedinah895, a mandatory floor-export
price was abolished. While in 1994/95 a coffee ibtahon tax was introduced and
abolished in 1996. In 1997/98 CMB limited withdreempletely after its export shares
declined considerably (for details, see World Bar899; Akiyama, 2001; Sayer, 2002).

The first panel dataset consists of two nationajyresentative surveys, the 1992
Integrated Household Survey (IHS) and the 1999/20@anda National Household
Survey (UNHS). IHS had a random sample of 9,921sébalds and UNHS collected
data from 10,700 households between August 199%aptember 2000. UNHS included
more than 1,000 households that were surveyedeid®92 IHS. The analysis only uses
the sub-sample of panel households that lived ffee@roducing districts. | use a sample
of 532 households that participated in each of &ifsl UNHS rounds. These panel
households come from 16 districts. Both surveyduged community (village) level
guestionnaires that collected information on acdessocial services. The household
surveys collected detailed information on sociorecoic activities and household
expenditure. Details of sampling procedure arergineGOU (1993) and UBOS (2001).

The second panel dataset comes from household ysurgarried out by
Foundation for Advanced Studies on Internationavddgment (FASID), Graduate
Institute for Policy Studies (GRIPS) and Makeremvdrsity. The first round included
940 households in 2003 and 819 households wererveyged in 2009. Also community
level surveys accompanied household surveys. 1608 households from 19 coffee
producing districts that participated in each surveund. Kijima, Matsumoto and
Yamano (2006) provide details of the sampling pdoce.

Although the two different panel datasets come fraiifferent sampling
procedures, a large number of households come fame districts covered by all
surveys. Out of the 16 districts covered by bot® lkhd UNHS, 12 districts are among
the 19 where FASID, GRIPS and Makerere Universigngled households. The
homogeneity of district characteristics and thet f#tat sample households and
communities were randomly selected helped in makomge comparisons of the results
from the two different datasets. As described egrthe household surveys of 1992 —
2000 cover well the early stages of liberalizatdnhe coffee marketing board. | refer to

this period in subsequent discussions as “earlysyeé coffee market liberalization
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(CML)”, and the 2003 — 2009 panel survey periodlater years of CML”". Also for
simple presentation, | refer to IHS and UNHS susvay “UNHS”, and FASID, GRIPS
and Makerere University surveys as “FASID”. Tableeports descriptive statistics.
Table 1 shows some of the key variables used itysinaThe results show a
substantial increase in the proportion of househghoducing coffee over time.
However, this increase is not matched with easgsxto output markets in early years
of CML. The average distance to the main marke¢ss®d by the village remained fairly
the same, about 9 km between the two periods lhtlaiv standard deviation of 10.9 in
2000 compared to 14.8 in 1992, suggesting that sconemunities gained access to
market. This is reflected in the increased avdilgbof transport trucks up from about
10% in 1992 to 21% in 2000. Also important from TEalb is the monthly consumption
expenditure, computed as the sum of monthly fogoeediture, non-food expenditure
and food consumption from own production. Consuampgxpenditure values for 1992
and 2003 were adjusted to 1999/2000 and 2009 valegsectively, using the consumer
price index. Consumption expenditure is furthemmalized by adult equivalents (AE) to
account for different age-gender requirements ia Household (Appleton, 2001).
However, | was unable to compute to total houseim@dme due to data limitations, but
consumption expenditure can act as good proxy, ianthdeed often the preferred

variable to measure (changes in) poverty.
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Table 1. Descriptive statistics (averages) of kayables

1992 2000 2003 2009
(N=532) (N=532) (N=603) (N=603)
Participation in coffee production .29 0.49 0.44 58.
Monthly expenditure per adult equivalent (PAE) (S$17.70 20.20 18.80 22.50
Village characteristics
Distance from village center to market (km) 8.82 883. 3.02 .79
Average coffee price (Ush. per kg)** 204 542 1347 244
Availability of transport trucks .10 21
Share of villages that experienced drought .10 44
Number of local farmer organizations 1.11 3.34
Size of the village (sg. km) 9.74 8.65
Share of households having at least two meals aday
time of survey 73 0.54
Share of households having at least two meals a day
between harvests .56 .58
Household characteristics
Commercialization index (Herfindahl index) .97 .80 0.89 .89
Farmland (acres) 3.21 3.44 6.57 7.92
Tropical livestock units (TLU) 2.70 3.00
Number of members employed in off-farm activities 24 . .16 .70 .69
Number of male members aged 15-65 years 1.22 121 911 248
Number of female members aged 15-65 years 1.33 1.41 1.93 2.23
Number of members with primary education 2.55 3.27 4.27 4.28
Number of members with post-primary education .38 48 . 1.26 1.10
Age of household head 43 49.9 45.2 50.7
Share of male headed households .80 .74 .89 .88
Initial assets and characteristics of parents
Landholding of parents at the time of household
formation (acres) 20.70
Household assets excluding land at the time of
household formation (US$) 229
Share of fathers with formal education .36
Share of mothers with formal education .19
Share of fathers with farming as major activity 0.8
Share of mothers with farming as major activity 7.8

Expenditure values are expressed in 1999/2000 a08/@9 prices for UNHS and FASID respectively.

Average official exchange rates in 1992, 2000, 2808 2009 were: 1,134; 1,644; 1,964 and 2,030 Ugand
Shillings (Ushs). per US$, respectively. ** Coffpgces are in 2000 and 2009 values adjusted fro®2 19

and 2003, respectively, using producer price index
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5 Results
The first part of the results examines the relamn between participation in coffee

production and market access. The second parttsefiar results of how participation in
coffee production influences household expenditdreis is followed by simulation
experiments to determine the impact of participatio coffee production and market

access on household poverty. The last part is@stnbss check of the simulation results.

5.1 Participation in coffee production and market access
| begin by reporting the bivariate relationshipvbetn participation in coffee production

and distance to the market. Figure 2 shows evidencesponding to the theoretical
predictions. The results show approximately botehdped and bell-shaped (inverted U)
relationships between the probability to partiogpat coffee production and market
distance in early and later years of CML, respetyivl able 2 reports similar results after
controlling for other household and village effeds a robustness check, Figure 3 uses
the expected value of participation in coffee piign estimated using estimates in
Table 2. Figure 3 reports relationships similathtose observed in Figure 2.

In Figure 2, about 21% of sample households in19@2/2000 dataset have a
distance to the market greater than the turningtpafi about 5.5 km (i.e., the logarithm
of 1.7). Note that this turning point is not theeaiscussed in Figure 1, as this is for a U-
shaped relationship. The majority of the sampleskbalds (79%) fall on the declining
part of the curve, that is, the probability to papate in coffee production largely
declined with distance from the market center inlyegears of CML. A declining
relationship is compatible with the theoreticahfiework developed in section 2, while a
U-shaped relationship was not a prediction. Twolangtions are possible for this
relationship in the early years of CML.

One, off-farm wage rates are expected to decredbedigtance from markets, as
argued in section 2. The bivariate relationshipsFigures 4 and 5 confirm this
relationship. However, the UNHS model does notudel the wage variable because a
large number of communities had missing data onewagthe sub-sample estimations
where wage data were available, | did not obsenyesignificant relationship between
wage and participation in coffee production. A $amiinsignificant relationship is

observed in the FASID data. If the off-farm laboarket is largely missing in remote
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areas, then a weak relationship between wage atidipation in coffee production can
be expected. On the other hand, the results shaiwhttving more household members
engaged in off-farm activities is associated weksl participation in coffee production.
Simple correlation results (not shown) from UNHS$adshow a negative and significant
(p<0.05) relationship between the number of househembers employed in off-farm
activities and market distance. FASID data showsilai results albeit insignificant.
These results suggest that farmers farther away fnarkets have lower opportunity cost
of labor compared to farmers nearer to markets e/hosmbers are more likely to engage

in off-farm activities and to receive higher wagées.

Participation in coffee production

2 3
log of distance to market (km)

----------------- 95% Confindence interval
Participation in coffee production (1992/2000)
—— — Patrticipation in coffee production (2003/2009)

Figure 2. Fractional-polynomial prediction with pibestimation of participation in coffee productiand
distance to the markeNote: About 21% and 55% of observations in 19928260d 2003/2009 data,
respectively, have the log of distance to markettgr than the corresponding turning points of abbd
and 1.75.

Two, it is also possible that landholding size @wdumulation among farmers
nearer to markets is limited compared to farmerhéa away from markets. This would
suggest that farmers nearer to the market produ@m antensive margin while those
farther away produce at an extensive margin, wigdpootunities to produce non-

perishable cash crops like coffee.
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Turning to results from FASID data collected mdnart a decade after market
liberalization in Uganda, Figure 2 shows that 55% sample households in the
2003/2009 dataset have a distance to market gitbateithe turning point of 5.8 km (i.e.,
the logarithm of 1.73f. This means that nearly half of the sample houssh@5%) fall
on the rising part of the curve, that is, in latears of CML the probability to participate
in coffee production increases from the market ereat a decreasing rate up to 5.8 km
before declining at greater distances.

These findings are generally consistent with te®tétical prediction in section 2,
and in particular the first hypothesis: a generdiglining relationship between coffee
participation and distance before and in early yedter liberalization, and a bell-shaped
relationship after liberalization. This finding mso consistent with earlier work of
Fafchamps and Hill (2005), although they do notlieily discuss the bell-shaped
relationship. They observe that most coffee satesioat farm gate in Uganda. Farmers
located at a low to medium distance from the madegtter are easily accessed by the
itinerant traders, and they receive quite good fgate prices. The itinerant traders have
limited chances of cheating the farmer by offedimger prices. First, unlike other crops,
coffee price information is easily obtainable bynfars through radio programs by
UCDA, newspapers, availability of traders and itame traders in rural areas. Second,
during the peak season there is a large numbetingfrant traders, which keeps the
demand and the price for coffee high. In effecg ttansport costs have been lowered
significantly in the new marketing regime, and —ledst for a large segment of the
households, the probability to participate in ceffeoduction can be expected to increase
as one moves away from market centers. Howeveprtitebility to participate in coffee
production decreases for farmers located in mastawi villages, which are inaccessible
by itinerant traders or the volumes to be tradexitao small to defend sending their

trucks to these areas.

12 Note that the turning points of participation iffee production with distance in early and latears of
CML are nearly the same: 5.5 and 5.8 km respegtivighis should not be interpreted as if the average
distance to the market increased after liberabratinstead these results reflect how liberalizatihas
changed the pattern of participation in coffee piin along the market distance. Results in Taldbow
that the average distance to the market signifigaigicreased after liberalization.
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Table 2. Participation in coffee production andatise to the market

UNHS
(1992-2000)

FASID
(2003-2009)

Coffee producer
(0/2)

Coffee producer
(0/1)

Distance to market (km)

Distance to market squared *10
Crop commercialization index

log of operational land (acres)

Year dummy

log of coffee price at community level

(Ush. per kg)

Number of members employed in off-
farm activities

Share of males aged 15-65 years
Share of females aged 15-65 years
Tropical livestock units

log of farm labor wage per day

Other village controls

Other household controls
Characteristics of parents
Household and village fixed effects
Constant

Chi square value
Number of observations

~.024%
(.008)

.030%
(.011)

-1.960%**
(.427)

308
(.106)

181
(.185)

303
(.145)

- 322w
(.125)

665+
(.308)

-271
(.417)

yes
yes
yes
yes

5.724%
(1.278)

214.16%**
1064

090
(.026)

-.281*
(.150)

Y o
(.329)

268%*
(.080)

344%%
(.122)

462
(.106)

.038
(.058)

-371
(.298)

-.180
(.385)

-.043%
(.012)

-.031
(.117)

yes
yes
yes
yes

-4.720%*
(1.708)

173.55%+*
1206

Figures in parentheses are robust standard effdrst™, * denote estimated parameter is signifidgn

different from zero at the 1%, 5% and 10% testlewespectively.

Notes: Other village controls included in the UNRSdel are: dummies for availability of transponitks
and for whether a village experienced drought dgrthe cropping seasons prior to the survey. Village
controls included in the FASID model are: numbeldaufal farmers’ organizations, share of households
having at least two meals a day at the time of eyiand share of households having at least two sreeal
day between harvests. Other household controlsidted in both models are: age of household headokex
the household head, number of household membehspriihary education and number of household
members with post-primary education. Charactersstif parents in the UNHS model included education
and occupation dummies for both father and motHenomusehold head. The FASID model also included
the value of household assets owned at the tirheuwdehold formation, and land owned by parenthat t

time of household formation.
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Expected participation in coffee production

log of distance to market (km)

----------------- 95% Confindence interval
Expected participation in coffee production (1992/2000)
— —— Expected participation in coffee production (2003/2009)

Figure 3. Quadratic prediction of expected valuepafticipation in coffee production, generated from
models in Table 2 and distance to the market.
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An important result in both UNHS and FASID datatle role of farm size
holding. The results show a positive and signifia@hationship between participation in
coffee production and farm size in both early CMiddater years of CML. This means
that irrespective of market constraints, farm sza key factor for income diversification
through a shift from subsistence production to eapcmix of food and cash crop
production.

5.2 Effect of participation in coffee production on household
expenditure
As mentioned in the first section, one of the nabectives of market liberalization was

to increase aggregate supply of export crops byawmipg market access coupled with
better output prices that would eventually reduogepty among famers. The analysis
that follows explores whether indeed participatiorcoffee production following market
liberalization reduced household poverty. Beforespnting estimation results from (5),
Figures 6a and 6b show how anngadsscoffee income per adult equivalent varies with
market distance for the sub-sample of coffee fasmiet coffee income could not be
used because of data limitations, thus the int&apoa of the figures below should be
treated with care. Although the figures show widgnconfidence intervals, there is
prima facieevidence consistent with theoretical expectati@morted in Figure 1. The
results show that coffee income increases with etatistance at a decreasing rate before

declining at farther distances from market centers.
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Figure 6a. Quadratic prediction of annual gross  Figure 6b. Quadratic prediction of annual gross
coffee income per adult equivalent on distance tc coffee income per adult equivalent on distance to
market (UNHS data) market (FASID data)
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Table 3 reports estimates from equation (5). Intemtdto controlling for selection bias
described in section 3, | also test for endogertegtyveen consumption expenditure and
participation in coffee production. As mentionedrlieg the exclusion restriction
variables used to instrument for participation offee production are: farming as the
main occupation of parents of the household heddNHS data, and land stock owned
by parents at the time of the household formatioRASID data. The Wu-Hausman test
for endogeniety rejects the hypothesis that padicon in coffee production is
endogenously determined in the consumption expamedinodel. But selection bias into
participation in coffee production exists as shdwnthe significant coefficient for the
inverse Mills ratio. Estimation of inverse Millstia follows the procedure described in
section 3.2. The first stage results to generaterge Mills ratio are not shown, but
similar variables used in Table 2 were used (excfydime averages of explanatory
variables). Equation (5) is estimated by includingividual household dummies to
control for household fixed effects and estimataderse Mills ratio to control for
selection bias (Semykina and Wooldridge, 2010).

Models 1 and 3 in Table 3 report results withouttoalling for possible non-
linear relationships associated with market disgtar@ompared to Model 1, Model 2
shows that in early years of CML market distances wean-linearly related to
consumption expenditure. That is, farmers neareméokets had better consumption
expenditure levels compared to those farther floemntarkets. On the other hand, in later
years of CML, Model 4 shows negative but insigmifit coefficients on both linear and
quadratic terms of market distance. Without a caiadterm, Model 3 shows a weak
significance of this linear relationship. | considstimates in Models 2 and 3 to be the
main estimates.

As expected, holding productive assets like lardi lar@stock significantly raises
consumption expenditure. Most importantly, there as positive and significant
relationship between consumption expenditure anticgaation in coffee production.
This means that farmers engaged in coffee produdieve higher expenditure levels
than non-coffee farmers. Whether this improvemsergvenly distributed among coffee

farmers with respect to market distance is thetgpresturn to using simulation results.
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Table 3. Determinants of consumption expenditure

UNHS (1992 — 2000)

FASID (2003 — 2009)

Model 1 Model 2 Model 3 Model 4
Participation in coffee production .138** 0.128** .187** 187
(0/1) (.066) (.065) (.073) (.070)
Distance to market (km) -.0004 QL 1xx* -.011* -.010
(.002) (.004) (.006) (.017)
Distance to market squared (km) * -.015%** -.004
1002 (.005) (.099)
log of farm size (acres) A38rr 143 .199*** 199+
(.048) (.048) (.046) (.050)
Household size -.068**  -.067** -.055%** -.055%**
(.013) (.013) (.011) (.012)
Number of household members -.101* -.094* .011 .011
employed in off-farm activities (.055) (.054) (.035) (.035)
Share of household members with .284** 273** =177 -.178
primary education (.128) (.126) (.170) (.151)
Share of household members with .686*** LT -.368 -.367
post primary education (.250) (.248) (.330) (.282)
Age of household head 017+ QL7+ 013+ 013+
(.005) (.005) (.005) (.004)
Male headed household (0/1) -.270*% - 254* 127 127
(:133) (-130) (.201) (.143)
Tropical livestock units .019*** 019+
(.007) (.007)
Inverse mills ratio =174 -.193*** -.167* -.167*
(.068) (.068) (.093) (.097)
Constant 9.297***  9.308*** 10.778**  10.777***
(.355) (.344) (.426) (.512)
R? BO7*** .614%** .693*** .693***
Standard error of regression .556 551 .584 .585
Wu-Hausman F-test (F-value) .005 .920 1.894 1.856
Number of observations 1064 1064 1206 1206

Figures in parentheses are robust standard etdrs®™, * denote estimated parameter is signifidhn

different from zero at the 1%, 5% and 10% testlewespectively.
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5.3 Effect of participation in coffee production and market distance on

poverty
To test the effect of participation in coffee protion and distance to the market on

household poverty, | use estimates from Modelsa(®) (3) in Table 3 to run a set of
policy simulation experiments. The inference drdmm policy experiments depends on
normally distributed residuals (Greene, 2003). Tést for the normality of residuals
from Models (2) and (3) is done using both the $ay/ilk test for normality and

kernel density plot. The Shapiro-Wilk test for nadity fails to reject the hypothesis that
Model (2) residuals are normally distributed, dut test rejects normality of Model (3)
residuals. Although Kernel plots in Figures 7a afid show that residuals are fairly

normally distributed, simulation results from Mod@) should be interpreted with

caution.

5. ]

2 ! Resiguals ! 2 2 t Resiguals ! 2

Kernel density estimate Kernel density estimate
————— Normal density —=—==—= Normal density

kernel = epanechnikov, bandwidth = 0.0861 kernel = epanechnikov, bandwidth = 0.0764
Figure 7a. Distribution of residuals from Figure 7b. Distribution of residuals from Model
Model (2) in Table (3) in Table <

Given the uncertainty around the predicted consiommxpenditure or poverty
level, it would be inappropriate to compare simedatconsumption expenditure and
poverty levels against actual levels. As the baseulation, | use the predicted
consumption expenditure and poverty level obtaingidg actual levels of variables in
Models (2) and (3). Table 4 reports base simulatistmates for each survey period for

comparison with actual values to test the validityhe simulation results.
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Table 4. Base simulation of consumption expendiane poverty
UNHS FASID

1992 2000 2003 2009

Mean of consumption expenditure per
adult equivalent (US$ per month)

Poverty headcount (%) 51.1 31.4 34.0 26.4

22.4 19.4 21.3 24.4

Expenditure values are expressed in 1999/2000 @®8&/@9 prices for UNHS and FASID data
respectively.

Table 4 reports both simulated mean monthly consom@xpenditure per adult
equivalent and poverty levels. Poverty levels amputed using an updated poverty line
of Appleton (2001)? The results show that the simulated mean montbiysemption
expenditures are close to the actual mean valymstesl in Table 1. The sub-sample
poverty estimates are fairly close to earlier estem using the same poverty line.
Appleton (2003), using the full sample of the sddiHS datasets used in this paper,
found that 56% of Ugandans were categorized asipd®92, dropping to 35% in 1999-
2000. UBOS (2010), using national household survelsssified 39% of Ugandans as
poor in 2002-2003, falling to 25% in 2009-2010.

5.4 Policy simulation experiments
Policy experiment:IThe first policy experiment is run as a two-stagecedure. In each

stage, | observe changes in households’ monthlgwuoption expenditure and poverty
levels. In stage one, non-coffee farmers are gdaateopportunity to begin producing
coffee. In stage two, in addition to stage one,kei@mg opportunities are brought nearer
to farmers by reducing the market distance by 3608p, 90% and 99%. | only report
results for the affected sub-sample, that is, thes@holds directly targeted by the policy
intervention. The percentage change in consummiqrenditure and poverty levels is
measured against the base simulation results fesective targeted groups of farmers.
The results for the full sample follow similar patts, reported in Table 5 and Figures 8a
and 8b.

13 Uganda does not have an official poverty line. Pbeerty line commonly used by government stagtic
department was derived by Appleton (2001) usingskbold survey data of 1993/94. Appleton’s monthly
poverty line for rural areas is Ush. 15,548 perltadquivalent in 1993 prices. | adjust this poveite
using consumer price index.
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Table 5. Simulation results: changes in mean copiomexpenditure and poverty levels

UNHS (1992 — 2000) FASID (2003 — 2009)
% of full Overall % Overall % % of full Overall % Overall %
Description of simulation sample  changein changein sample  changein  change in
affected mean headcount affected mean headcount
consumption poverty consumption poverty
Allow non-coffee farmers to 5 16.2 -15.1 37.6 20.6 -20.3

produce coffee

Allow non-coffee farmers to
produce coffee with land 26.5 22.5 -18.8 19.7 58.6 -38.6
redistribution

Allocate more land to coffee
farmers with less 60 17.3 18.8 -12.9 26.3 11.9 -10.4
percentile of land distribution
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30 60

s = 40

| 30 60 90 99
10 /—_”-
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% change in expenditure and poverty
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|

-40

-30
% reduction in market distance 60

—m—Expenditure (PEI) —a—Expenditure (PEIl) —=—Expenditure (PEI) —m—Expenditure (PEI) —a— Expenditure (PEIl) —=— Expenditure (PEIll)

—4=—Poverty (PEI) ~&—Poverty (PEIl) Poverty (PEII) Poverty (PEI) —&—Poverty (PEIl) Poverty (PEIIl)

Figure 8a. Changes in poverty headcount and market Figure 8b. Changes in poverty headcount and market
distance (UNHS data). distance (FASID data).
Note: PE = Policy Experiment. Note: PE = Policy Experiment .

Experiment | involves 46% and 38% of the full saenjpl early and late years of
CML respectively. The results from stage one shioat allowing non-coffee farmers to
begin producing coffee would increase the overahthly consumption expenditure by
16% in early years of CML and by 21% in later yeafr€ML, and reduce the proportion
of the poor households by 15% and 20%, respectifédyres 8a and 8b report stage two
results with curves labeled (PEI). Allowing non{eef farmers to begin producing coffee
and simultaneously increasing their market acceseefiis farmers farther away from
market centers relative to those nearer to the ebacknter in early years of CML.

Despite the policy to reduce market distance havamge and favorable impacts on
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expenditure and poverty levels in early years ofLCMese policy impacts appear to be
the same for both households nearer and thoseefaathiay from the market centers in

later years of CML.

Policy experiment lILike in experiment I, non-coffee farmers are &egl but this time
with land redistribution. Land is redistributed findarge landholders to the landless and
small landholders. In each district, eligible hdudds for farmland giveaways are those
holding land in excess of the ®B(ercentile regardless of whether they are coffee
producers or not. All farmland above thé"g@ercentile is available for redistribution to
eligible households within the same district. Hoag\for this experiment, only 75% of
excess farmland is available for redistributione tlemaining 25% is considered in
experiment Il below. Eligible farmers are: (i) rooffee farmers at time periddthat is,

if a farmer was not a coffee producer, say in 189Pa producer in 2000, he/she would
only be eligible in 1992 but not in 2000; (i) nooffee farmers holding farmland less
than 68" percentile at time periott (i) non-coffee farmers without any household
members who had attained post-primary educatidimat periodt. This last condition is
necessary to capture family labor availability. Blencorrelation coefficients show a
positive and significant (p<.0001) relationshipvieegn off-farm employment and post-
primary education in both early (0.283) and la@116) years of CML. Any farmer
fulfilling all the above three conditions was el to a share of land available for
redistribution depending on how much farmland twerier had. The land redistribution

formula is given by:

1 t ®)

-1
n
Remt = wemt*(z wemJ *Oxland 5y @ o0 A
e=1
where R, .., is the amount of land given to an eligible farraar districtm at time period

t. Ao IS the farm area owned by the farmer. If the farmelandless, therw,, =1.

Giving the landless farmer a weight of 1 means slih a farmer gets a larger share of

available land for redistribution relative to thdsemers with some land. For example,
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for a farmer holding 2 acresy,,,=.5, while for the one holding 1 acrey,, =.75.
xland,, is the sum of all excess land above th8 pércentile in the districtd equals to

0.75 for this experiment as mentioned earlier. @dbleports overall effects on targeted
farmers, comprised of 27% and 20% of full samples@nly and later years of CML
respectively. The effects of improving market asctes these farmers are reported by
curves labeled (PEIl) in Figures 8a and 8b.

Compared to experiment I, large welfare impactsoéaserved when participation
in coffee production is considered simultaneouslithwan opportunity of land
redistribution. The overall mean expenditure ofyééed households would increase by
23% in early years and by 59% in later years of Cld reduce poverty levels by 19%
and 39% respectively. Similar to the experimentffeats, improving market access
would mainly benefit farmers distant from markehtegs in early years of CML, but

would not affect the distribution of welfare bentin later years of CML.

Policy experiment Ill:The third experiment targets coffee farmers wathdl constraints.
In this experiment, | distribute the remaining 2586 excess land available for
redistribution in each district to a group of diigi coffee farmers. Specifically, eligible
coffee farmers are those holding farmland less than6®' percentile in the district at
time periodt. | use the same formula as in (8). This groupaofkrs included 17% and
26% of the full sample in early and later year<CML respectively. Table 5 reports the
overall results. Figures 8a and 8b report assatiagsults of market access represented
by curves labeled (PEII). Unlike experiments | dhdhe results show that the welfare
of coffee farmers would not improve as much as tfiaton-coffee farmers. In general,
the policy initiative would improve the mean congtion expenditure by 19% in early
years and by 12% in later years of CML, and redumeerty levels by 13% and 10%
respectively. Consistent with experiments | andnhiprovement in market access would
benefit farmers distant from markets centers iyegears of CML, but with nearly
uniform effects in later years of CML.

The simulation results paint a picture that is ¢sieat with the theoretical model.
If farmers are assured of market access, then ongvexpect increasing participation in

coffee production in places farther away from madenters where land is abundant and
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with relatively cheap labor. However, the flipsioethe simulation results is that while
improved market access would be an incentive forcuffee farmers to engage in coffee
production, such a shift to export crop productioay lead to increased poverty levels.
As simulation results imply, high welfare gainsrfr@offee participation accrue to those
farmers with larger landholding or those able tquai®@ more land. To substantiate these
interpretations, | carry out a sensitivity analysisparticipation in coffee production and

headcount poverty using transition matrix basedadata.

5.5 Participation in coffee production and poverty dynamics
| use consumption expenditure per adult equivatksscribed in Table 1 to construct

poverty classes using the Appleton (2001) povénsy. [The results are reported in Table
6, and are meant to provide supportive evidence sforulation results, and thus
descriptive in nature. Caution should thereforeekercised in interpreting the results
since the analysis focuses on consumption experdidmd participation in coffee
production without controlling for other observeddaunobserved heterogeneity across
households. In general, the percentage of housslf@lchg into poverty is substantially
higher than the percentage exiting poverty acrdisstdy periods. The sample results
show that participation in coffee production exaegéed this problem during early years
of CML compared to later years of CML. During treglg years of CML, the majority of
coffee farmers (70%) fell into poverty comparedotdy 54% of non-coffee farmers.
Correspondingly, the percentage exiting poverty wigber among non-coffee farmers
(34%) than it was among coffee farmers (28%) in $laene period. However, the
proportion of chronically poor non-coffee farmerasnl6 percentage points higher than
that of coffee farmers, 46-30 percent during egelgrs of CML.

On the other hand, participation or non-participatin coffee production seems
to make no difference in poverty dynamics in latears of CML. In later years of CML,
| observe only a five-percentage point differeneéseen coffee farmers and non-coffee
farmers falling into poverty: 57% for the formerda62% for the latter. Further, | find a
two-percentage point difference for those exitimmyqrty: 24% for coffee farmers and
22% for non-coffee farmers. A four-percentage gaps wobserved between the

chronically poor: non-coffee farmers (39%) and eeffarmers (43%).
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Despite the high poverty levels associated withigpation in coffee production,
the rate of participation in coffee production éonéd to increase over time (Table 1),
especially among farmers farther away from marlegtters (Table 2). Did CML turn
participation in coffee production into a risky were? | do not have necessary data to
answer this question. The question would be bettaswered by data collected much
earlier prior to CML. Instead, the sample resuftsve that entry into coffee participation
leads to a potentially high risk of falling intoyety. During both early and later years of
CML, the sample shows that a fairly large percemtafjnew coffee farmers fell into
poverty, 65% initially non-poor fell into povertytar entry into coffee production in the
early years of CML compared to 63% in later yedter &&ML. In contrast, only 27% and
11% of farmers exited poverty upon entry into ggvation in coffee production in early
and later years of CML, respectively.

Table 6. Transition matrix of poverty dynamics

Per capita expenditure classes for 2000 Per caxjtenditure classes for 2009

Overall per capita expenditure classes Overall per capita expenditure classes

Per capita expenditure classes for 1992

163 Never poor Out of poverty Never poor Out of poverty
(69.94%) (30.1%) (78.0%) (22.0%)

369 Into poverty Chronically poor 298 Into poverty Chronically poor
(60.7%) (39.3%) (58.3%) (41.6%)
338 194 412 191

Non-coffee farmers

Non-coffee farmers

79 Never poor Out of poverty 131 Never poor Out of poverty
(65.8%) (34.2%) (77.9%) (22.1%)

165 Into poverty Chronically poor Into poverty Chronically poor
(53.9%) (46.1%) (61.5%) (38.5%)
141 103 161 66

Coffee farmers

Per capita expenditure classes for 2003

Coffee farmers

32 Never poor Out of poverty 112 Never poor Out of poverty
(71.9%) (28.1%) (75.9%) (24.1%)

97 Into poverty Chronically poor 113 Into poverty Chronically poor
(70.1%) (29.9%) (56.6%) (43.4%)
91 38 149 76

Non-coffee producers in 1992 to producers in 2000

Non-coffee producers in 2003 to producers in 2009

44 Never poor Out of poverty 46 Never poor Out of poverty
(72.7%) (27.3%) (89.1%) (10.9%)

89 Into poverty Chronically poor 62 Into poverty Chronically poor
(65.2%) (34.8%) (62.9%) (37.1%)
90 43 80 28

Note: Figures in the first column and bottom roweafch panel are row and column total numbers of
observations respectively.
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6 Conclusion
Liberalization of export-crop marketing boards innamber of Sub-Saharan African

countries was a common phenomenon in the late 188@sarly 1990s. The effects of
the liberalization policy on export crop supplypesse and household poverty remain
mixed in existing studies. This is partly due te tfact that marketing boards were
replaced by oligopsonistic firms that provided mare less the same marketing
conditions after liberalization. Liberalization dfe coffee marketing board (CMB) in
Uganda provides, however, a somewhat unique exarnjbleralization of the CMB led
to emergence of several market intermediaries ngnigom individual itinerant traders to
large scale exporters. Instead of analyzing the@lgugsponse, | examine the effect of
liberalization on participation in coffee productjand then the effect of participation on
household poverty. The data used were collectédeatime when liberalization was still
in the initial stages and in the later years dftegralization. The effect of liberalization
on coffee participation is measured conditionednamket access.

Liberalization of CMB led to more farmers partidipg in coffee production,
especially among those located farther away fromketaenters. This is an indication of
coffee production taking place at the extensivegmafor farmers with initially limited
market access. Although participation in coffeedpiion was found to have positive
and significant effects on consumption expenditutesse positive effects are not
sufficient to meet the household consumption expereltarget, in particular for farmers
farther away from market centers. The descriptivalysis indicated that a significant
number of coffee farmers fell into poverty in bathrly and later years after coffee
market liberalization. A similar situation is obged for new farmers participating in
coffee production. The number of new coffee farmiting into poverty following
liberalization is significantly higher than the nben exiting poverty. The farmers falling
into poverty are mainly those living farther awayprh market centers. The results
suggest that efforts to reverse this pattern dinfalinto poverty should not only be
directed toward improving market access, but atepeased land access. Investment in

improving village road network and establishment afffee stores in villages
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accompanied with land redistribution policies caphto increase coffee income and

hence reduce poverty.
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Charcoal Production and Household Welfare in

Uganda: A Quantile Regression ApproachD
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Abstract
Previous research suggests that the forest-depetahehto be poorer than other groups,

and that extreme reliance on forest resources romititute a poverty trap. We provide
an example in which a non-timber forest product FRY appears to be providing a
pathway out of poverty for some rural householdsUganda. Data come from
households living adjacent to natural forests, sashewhom engage in charcoal
production. We use a semi-parametric method to tiigerthe determinants of
participation in charcoal production, and a quantigression decomposition to measure
the heterogeneous effect of participation on hooisemcome. We find that younger
households and those with few productive assetsnare likely to engage in charcoal
production. We also show that, as a result of tpaiticipation, charcoal producers are
better-off than non-charcoal producers in termgobme, but worse-off conditional on

resource endowments.
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1 Introduction
In this paper we examine the extent to which treeaision-timber forest product (NTFP)
by low-income households might provide a path dutaverty. Faced with a limited set
of livelihood strategies and low stocks of produetassets, the rural poor in developing
countries often rely on natural resource extracfion sustenance, cash income, and
insurance against unforeseen events. NTFPs areigbpattractive to rural households
because they are often availabledasfactoopen-access resources and typically require
only unskilled labor and a modest set of inputscatiect or process (Neumann and
Hirsch, 2000; Cavendish, 2000; Belcher et al., 2005 et al., 209). Although most
NTFPs are of low value (Ambrose-OR003; Paumgarten and Shackletd009), they
sometimes provide natural insurance against craptfais and other idiosyncratic
shocks (Campbell et al., 2002; McSweeney, 2005;eebt al., 2012). Where NTFPs
function as asafety netit may be argued that rural poverty exogenousiyed forest-
dependence (Angelsen and Wunder, 2003). Nevesthedmd despite empirical support
for this perspective (e.g., McSweeney, 2004; 2086ine observers (e.g. Neumann and
Hirsch, 2000; Campbell et al., 2002) have argued tlue to their inherent low value,
NTFPs rarely provide households with a means tagspoverty, and that forest reliance
therefore serves as a kind pbverty trap in which poverty and forest-dependence
perpetuate each other. Indeed, rural householdsndept on NTFPs are often found to
be poor not just in terms of income, but also Mg of assets such as land, livestock and
financial networks that might facilitate income wgth (Boucher et al., 2008). External
factors such as remoteness, poor infrastructureliamigtd market access also relegate
NTFPs to the realm of subsistence consumption. thuhdilly, because markets for
NTFPs are often thin and unpredictable, potentizdlijyable resources yield low returns
(Belcher et al, 2005). Casual observation suggests that thesterrés serve to trap
households in a situation in which forest prodwres extracted to sustain consumption
rather than increase income, thereby underminiagnvestment in productive assets that
would promote overall rural development.

Although the body of empirical studies on NTFP$arge and growing, findings
regarding the link between forest dependence amdrfyoremain mixed. Pattanayak and
Sills (2001) and Adhikari (2005) find that rich Ammian households are more forest-
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dependent than poor households, but Khan and KB&a9j find no empirical link
between poverty and forest-dependence in Pakisteher (2004) and Narain et al.
(2008a; 2008b) argue that conclusions regardingstatependence are highly sensitive to
the definition of what constitutes an NTFP. Tnegtforest products as a homogenous
bundle is problematic because some NTFPs may tigtlead themselves to subsistence
while others may provide opportunities for casioime generation. For households that
depend on forests primarily for subsistence consiempNTFPs may look much like a
safety net that prevents them from falling deep&y poverty, and such households may
be more likely to remain poor. For those whose ddprce rests on cash transactions, in
contrast, NTFPs may — under the right conditiongrevide an opportunity to escape
poverty. Ultimately, however, whether a househaitees into a more commercialized
form of resource extraction will depend on housdld#cisions as well as features of the
natural and market environment in which they ogeréherefore, if one looks across any
specific income distribution, the mapping from f&traise to household welfare will
depend on differences in household-specific rearmlowments as well as household-
specific returns to these endowments.

This potential sensitivity of observed patterns hHeterogeneity within any
particular rural population motivates us in thigp@ato attempt a somewhat nuanced
investigation of how use of a particular NTFP maycbntributing to the incomes of rural
households. We focus on charcoal production, aivigctwhich has relatively low
barriers to entry, is scalable, and generatesatively homogenous product that can be
used by the producer or sold. Our empirical stsatedo compare differences in income
distributions for charcoal producers and non-predsidn two ways? We first use an
approach based on quantile treatment effects tanieea heterogeneity in the way
participation in charcoal production affects houséhincome within the sample. This
allows us to measure the impacts of participatioross the income distribution and

compare outcomes to the average effect observéirk isample. This casts some light on

14 Charcoal and firewood production are often seefalling into a gray area between non-wood forest
products and timber. Here we treat charcoal asHrP\ largely because of the relatively small queasti
and values observed. In addition to being a maimcgoof energy in Africa, income from charcoal dnel
wood production supplements the incomes of many fexoners (Arnold et al., 2003). Because of high
urban demand and high energy content per unit weafiarcoal is highly marketable throughout much of
Africa (Angelsen and Wunder, 2003).
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whether participation is more important to somedetwlds than others, and is therefore
suggestive of whether participation might provitie tneans to help some households
move out of poverty. Our findings indicate that theome effects of charcoal production
are somewhat small at the low end of the incomgilligion, but grow larger as one
shifts attention to the upper end of the incoméidigtion.

Second, we use a quantile regression decomposipproach that allows us to
partition observed income differences across thgbainto two parts: one attributable to
differences in resource endowments and a secomiougdble to returns to these resource
endowments. This decomposition enables us to astevhether non-charcoal producers
would become better off if they participated in iwal production, given the observed
returns to their endowments, or whether such aegtyavould fail to improve incomes.
These results suggest that, controlling for obskrdiferences inlevels of resource
endowments, charcoal producers have an income tearvis-a-vis non-producers.
However, once one adjusts for observetlirnsto these endowments, this same group
appears to be at a disadvantage compared to nooeehgroducers. Our approach
opens the way to new methods of assessing the iamuer of environmental income in
low-income settings and also provides evidenceithednsistent with the view that some
forms of natural capital have the potential to gydnd seasonal gap-filling and income

maintenance by helping to foster movements upribeme ladder.

2 Analytical framework

2.1 Quantile treatment effects (QTE) of participation in charcoal
production
Our primary point of departure for this study i® ttonjecture that using a measure of

average effects may not be appropriate for undestg how the choice of an activity
influences outcomes. For example, if the actugbaiots of generated income from
charcoal production differ between charcoal prodgdiouseholds and non-producers,
then a standard regression approach that measueesm mffects may mask the
heterogeneous effects of participation. Followingpd (2007) and Frélich and Melly

(2010) we examine the distributional effects oftiggration using quantile treatment

effects. To proceed, leC, denote the binary decision to participate in cbakc
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production, where 1 indicates participation anaididates non-participation. Let; be
the income for householdif its participation status is equal jo Given household
characteristicg; , the conditional probability to participate Br(q =] |>§j) ,JO[0,1.
Because a household cannot simultaneously choggarticipate and to not participate,

H,; and H;; cannot be observed for the same household. Cdactigal income is, by
definition, unobserved (Wooldridge, 2010). The eli#éince of interest betwedr;; and

H,, is the gain or loss in household income that hooisei would receive if it

participated in charcoal production, compared toatwlit would receive by not
participating. This causal difference associateth vparticipation is just the average
treatment or participation effect (Imbens and Asigrl994). However, this measure tells
us nothing about the potential impacts of treatmentparticipation for specific
households or groups of households in the data.thaty Frolich and Melly (2010)
propose computing the unconditional quantile tremneffect (QTE), namel?

QTE = d‘h - d—lo (1)

where qgl is the 7™ quantile of H, and qLO is the 7™ quantile of H,. For example,

suppose we are interested in how participatiorheraoal production affects the income
of a representative household at th& 2Biantile of the household income distribution.
The QTE at the 25 quantile is calculated as the difference betweeorne at the 2%
quantile of the income distribution for charcoabgucers and income at the"™guantile
of the income distribution for non-charcoal prodscerhe resulting QTE reflects how
the income distribution would change if participatiin charcoal production were
assigned randomly.

A methodological challenge arises, however, becahse “true” effects of
participation cannot be directly identified froneteample households. This is because a

decision to participate is likely to be influencleg the poverty status of the household,

15 Conditional QTEs are defined conditionally on treue of covariates, and unconditional QTEs reflect
the effects of treatment for the entire populatierolich and Melly, 2010).
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and hence the distributions &f, and H,are themselves contaminated by the underlying
participation decisions. To overcome this problema,use a two-step estimator proposed
by Frélich and Melly (2008, 2010). In step one, th®bability of participating in
charcoal production (i.e., the propensity scor@smated non-parametrically. Step two

derives the patrticipation effects, adjusting thiéedences between income quantiles (e.g.

q,{,l and qﬁ,o) using the propensity scores generated in step Dime joint estimation

procedure relies on an instrumental-variable setFuplich and Melly, 2008). However,

the use of an instrumental variable approach iblpnoatic for several reasons. First, we
face a challenge in identifying a reasonably vaigtrument for our sample. And second,
even if one were available, its use would likelyahdate the final estimates due to the
presence of heterogeneous participation effectbdim and Angrist, 1994; Klein and
Vella, 2010) and the manner in which the errorriigtion depends on the explanatory
variables (Klein and Vella, 2009). To circumvenggh problems we utilize the control
function estimator of Klein and Vella (2010). Ttapproach does not rely on exclusion
restrictions to control for the endogenous paréiign decision or heteroskedasticity in

the error distribution. Under this approach thet@stimation procedure becomes:
G =c(x.4) (2)
H; =h(G. x.§) @)

where C is household's participation decisionH; is household'’s income, andx is a

vector of exogenous control variablegs,and U are error terms.

Using (2) and (3), Frdlich and Melly (2008, 2010)ow that the estimated

unconditional QTE in (1) can be obtained as:

(90.90) = argmin. & p.(H -, -G i) (4)
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where &) are the propensity score weights estimated franfitkt-stage using the binary

instrumental variable.p, Eu.{r—l(u< O)}, where u is the asymmetric absolute loss

function of Koenker and Bassett (1978). The term® and @ are
equivalent tog, = ar%gwingodf o (Hi —%0) and @/ = argqj?ﬂn;lcq o, (Hi —oHl)—;ﬁo
respectively® Alternativelly, equation (1) can be estimated nltjllmﬂy, where:

@, =argmin3. & 4,G (H -a,) andd), =argmin3. & o, (K -q, )(+G).

Under the control function approach Millimet andh&rnis (2009, 2012) show
that treatment effects arising from (2) and (3) banconsistently estimated by using the
inverse probability estimator of Hirano and Imbé€B801) and Firpo (2007) as weights
(@) in equation (4):

=G+ 16

Pr(x) 1-Prx)

(5)

where |5r(xi) is the propensity score estimated from (2). Initswld to using weights

defined by (5) in estimating the QTE in (4), we ,us®an additional explanatory variable,
the control function (CF) estimator of Klein and IMe(2010). To see how the CF

estimator of Klein and Vella (2010), hereafter K&gilitates identification, let us assume

the errors& and U are heteroskedastic and that the conditional ledive between
homoskedastic errors, sa&y, and v , are constant. More specifically, 1&(%) and
S7(%) denote the conditional variance functions fey and ¢ respectively. We can
rewrite the error terms, scaling each by their géaa deviation to obtairg, =S, (X)&

andu =S,(X)u . The correlation between them can be writteppasE(s U | x). With

these definitionsfFarré et al. (2010) an&V (2010) show that the key identifying

restrictions rely on three assumptions. One, eitreboth S,(x) and S,(x) must be

non-constant. Two, the rati®,(x)/ $( ¥ mustnot be constant across observational

1% The covariates are required for identification amdeased efficiency in the first stage (i.e.,rastion of
propensity scores) and are then integrated outi¢Rrand Melly, 2008; 2010).
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units, which implies that the form of heteroskettdst varies across equations (2) and

(3). And three, & and v must be homoskedastic anle conditional correlation

coefficient (o) between them must be constant. If these conditioi theng and ¢

may be interpreted as correlated measures of un@uséeterogeneity suggesting that
the contribution of unobserved heterogeneity toskbold income and participation

depends only on household characteristigs). (With these assumptions, KV (2010)

show that a generated control functiq:m[,Sg( x)! S( 9<)]uI , can be used to consistently

estimate (3):
Hi =h(G. x.o[ S(XN7 S(A]y . ¢ (6)

whereg is the zero mean error term apds estimated along with other parameters.

The estimation of the control function follows twtages. First, the participation
equation is estimated using an ordinary probitesgion and the complete sample of
households. This provides generalized residuals identification of the outcome
regression (Freedman and Sekhon, 2010; Wooldrid@é&l) regardless of the error

structure (KV, 2010). We estimate, as the generalized residual from the probit
regression ofC, on x . An estimate of the standard deviation of the ceduform error,

S (%), is obtained as the square root of the expectdueviiom the regression of

squared generalized residué€) on x .*" That is:

S00=\§( 9= Ho?| ¥ @)

" Where negative values arise for the expected \afliiee squared generalized residual, we replage th
n -1

using the smooth trimming function (KV, 2010) gives: trim :[l+ exp( In(N )2E(13i2 |)§))} ,

whereN is the total number of observations and In isrthtural logarithm. This function tends to zero as

(l?i2 | )g) becomes negative and to unity otherwise. For @ta,donly two observations were replaced

using this smooth trimming function.
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To improve the efficiency of our estimates we fall&kV (2010), and repeat the entire
process using the estimated conditional varianca procedure similar to generalized

least squares (GLS). This is done by normalizing éxplanatory variables by the

estimated variance ag = s}? 3 which provides the residuals of interest.
X

One empirical challenge we face, however, is obigi consistent estimates of
the parameters associated with equation (2) in rotde learn which household
characteristics influence the decision to parti@pa charcoal production. If unobserved
heterogeneity influences the decision to partigipatcharcoal production, then the error
variances will be large, and estimating (2) untierassumption of similar error variances
for all households in the sample will produces mect standard errors and biased
parameter estimates (Williams, 2009). Although werocome this problem by using a
procedure akin to GLS to estimate (2), Klein andla/€009) note that it is difficult to
interpret the coefficients on explanatory varialilest have been normalized lﬁé()g).
For the purposes of identifying the characteristihat influence the decision to
participate in charcoal production, therefore, vge the semi-parametric estimator of
Klein and Spady (1993) to estimate (2), which alayg to control for the unknown joint
distribution of unobserved heterogeneity. An alédine is to use an ordinal generalized
linear estimation that controls for heteroskeda@jlliams, 2009; Wooldridge, 2010).
This alternative has the advantage of isolatingettidanatory variables that lead to non-
constant error variance. In the empirical secti@ow we report results from the
Horowitz and Hardle (1994) specification test, whguides our choicef the model.

The second step in estimating the control functiorolves estimatingS, ( x) .
We use an approach similar to that adopted fofitsestep, with slight modification. We
regressH; on C, and x using ordinary least squares (OLS) to obtain éimese of the
residuals, . The logarithm of the squared residudig£?) , is then regressed oR to

obtain the standard deviation as:

S00=\§(»=He?| ¥ ®)
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2.2 Counterfactual decomposition of changes in household income
Despite that charcoal is a high-value NTFP in Ugamelatively few households produce

it. For this reason, in addition to linking foresktraction to household income, we
assume that forest extraction may differ acrossélolds both because market values
translate differently for households and becaussétoolds may differ in their abilities to
access and extract charcoal. In other words, we abagrve self-selection into charcoal
production in the sample. Ignoring any underlyietestion process has the potential to
bias our estimate of the income gap between proadueed non-producers. Our
estimation strategy follows the counterfactual aegosition approach proposed by
Newey et al. (1990) and Machado and Mata (2005)lated modified by Albrecht et al.

(2009) to allow for selection correction. As befolet H; denote income for household

i.'® The quantiles oH, conditional onx are given by
Q (Hi[x)=xB@), 100, 9)

where Q. (H. | %) is the ™ quantile of the income distribution conditional observed
covariates . The true value of the parameter of interestieming for selection, i8(7)

19 and the quantiles dfi; (i.e. for producers) conditiona4 and the selection correction

term is given by:
Q (H|s) = %B(@) +1,(sy), 70 (0,1) (10)

where the vectos, includes all variables i plus the additional variables satisfying the

exclusion restrictions ang/is a vector of parameters to be estimated. Thectsabe

18 In the regressions reported below we work with th&tural logarithm of income to facilitate
interpretation of the estimated coefficients, whigpresent the income effect of each covariate at a
particular quantile of the conditional income distition.

n
1% Koenker and Bassett (1978) show t8@t) = A(r) = arg minn_lz H -%8)7-1H < xB ), where
i=1
n is the number of observations, 1(¢) is the indicdtinction and3(r) is estimated separately for each
quantile.
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correction term for tha™ quantile is given by#.(s,y), which can be approximated by

the inverse Mills ratio obtained from (2). Howevas, indicated above, we are concerned
not only with the lack of a valid instrument, bus@with the possibility that both the
participation decision and household income migigeshd on unobserved heterogeneity.

This unobserved heterogeneity may be misspecifiéd(s,)) is incorrectly estimated, in

which case quantile differences obtained from (&ill) be inconsistent. For this reason,

to obtain consistent quantiles when the joint distion is unknown, we estimate (10)

using the control function for the" quantile (CF, ) instead of#, (s,y), i.e.:

SET T
Q (Hy|s)= %8+ CF; 7r0(0,3), CEE@%% (11)

where the subscript identifies ther™ quantile.

We now turn briefly to our approach of decompositiiferences in household
income distribution between charcoal and non-cterquoducers. We follow the
procedure outlined in Melly (2005) and discussedeagth in Fortin et al. (2011). We
estimate the counterfactual distribution of incothat non-charcoal producers would
have earned if the distribution of their householthracteristics had been as those
observed for charcoal producers. Given the didinbuof household characteristics and

the control function, Melly (2005) shows that a mha in income distribution can be

decomposed into the effects of changes in housetiwdgacteristics X ), coefficients

(ﬁ) and residuals’}. The final decomposition for, say, t# quantile can be written as:

Q(A%) = QA Bo%) = ABo) = ABory) |+ GB; - GBo )

(12)

where the quantile identifier has been suppressed for easy presentation excép i

second and third square-bracketed terms to defieedsidual components. The terms
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(,B’j,ij), j=0,1 define the parameter estimates and sample aveddgesaracteristics

used for non-charcoal producer§<0) or charcoal producersjE1) for the ™

guantile. The first square-bracketed term represehe effects of changes in the

distribution of household characteristics, the secequare-bracketed term represents the
effects of changes in tha™ coefficients (interpreted as returns to household
characteristicsx ), and the third square-bracketed term represhatsftect of changes in
the residuals. We use equation (12) to generatealecomposition results. We estimate
ﬁ(r) for each of 99 quantiles~=0.01,...,0.94 using a bootstrap procedure with 500

replications. Results are presented in grapharah f

3 Data and descriptive statistics

Our data come from three districts of Uganda: MdisiNakasongola, and Hoima. These
are among the major charcoal producing districéé supply charcoal to a population of
more than four million people in the capital citatdpala, as well as neighboring towns.
A large proportion of each district is covered bgts-owned natural forests and forest
reserves. Agricultural production is the main likebd strategy for the majority of the
population. Khundi et al. (2011) provide a dethite/erview of the charcoal producing
districts included in the sample. Shively et abXQ) describe the charcoal market and the
supply chain that links these producing district&empala. Data were collected in 2008
from 300 households in 12 representative villagesposive random sampling was used
to obtain a balanced representation of househaldaged in charcoal production and
those not involved in this activity. Four villagesre selected from each district, from
which 25 households per village were randomly setéasing village lists compiled by
local leaders. Table 1 reports descriptive stagdor the sample used in the analysis. We
see considerable variation in household resourdevements. Non-charcoal producing
households have more productive assets, includinget farms and more livestock. They
are headed by older members and exhibit longedessy, on average, than charcoal
producers. Charcoal producers are more likely tortgeto the dominant ethnic group in
the district. They also cleared more forest landaweerage, in the 12 months prior to the

survey, and were more likely to report the intemtio clear additional forest land in the
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future. No significant differences are observedwieenn the groups with respect to
dependency ratios, educational levels, or acceal-sgason roads.
Table 1. Characteristics of sample households
Variable Charcoa Non-

producers producers  t-values

(n=170) (n=125)
Farm size owne 3.2 6.7 2.461*
(hectares) (6.8) (16.5)
Tropical livestock units (TLL? 3.0 5.6 1.774
(number) (8.3) (17.0)
Femal-headed househc 0.08 0.28 4.655***
(0/1) (0.28) (0.45)
Age of household he. 36.6 41.0 2.853**
(years) (11.2) (14.9)
Household head’s schooli 4.7 4.7 0.17:
(years) (3.2) (3.2)
Member of dominant ethnic groi 0.72 0.62 -1.703*
(0/1) (0.45) (0.49)
Dependency rat 0.48 0.48 0.01:
(# under 15+ #over 65)/(# 16-64) (0.21) (0.22)
Household siz 2.48 2.50 0.22¢
(adult-equivalent consumers) (0.72) (0.72)
Household cleared forest/bush | 0.78 0.63 -2.868**
(0/1) (0.41) (0.48)
Planning to clear forests in next 12 mor 0.78 0.50 -5.362***
(0/1) (0.41) (0.50)
Land size expected from clear forests in nex 0.47 0.3¢ -0.78¢
12 months (hectares) (0.45) (1.95)
Destruction of crops, e.g., by drou 0.2¢ 0.2¢ 0.09¢
(0/1) (0.43) (0.43)
Distance from home to nearesi-season roe 2.3 1.9 -1.36¢
(km) (2.3) (2.2)
Distance from home to nearest accessible fi 0.9t 1.0¢ 0.99¢
(km) (1.28) (1.08)
Duration of residence in villac 18.4 23.9 2.816**
(years) (15.3) (18.2)
Value ofhousehol assete.g., hand hoe: 15¢E 177 0.38¢
bicycles, etc (1000 UgSh) (572) (315)
Annual income per adult equivale 832 535 -1.812¢
(1000 Ugsh) (1,763) (579)
Below Uganda poverty lir 0.31 0.44 2.271*
(0/1) (0.46) (0.50)

Figures in parentheses are standard deviatioris, ** refer to significance at 10%, 5%, and 1%ste
levels respectively. UgSh= Ugandan Shillings; mietiof survey 1USD=1,624 UgSh.

& A TLU index was computed as: 1 TLU = 1 cattle % §oats or sheep = 0.5 donkeys = 0.05 chicken or

turkeys or ducks (Jahnke, 1982).
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Table 1 also compares annual household incomethéawo groups, normalized
using an OECD—modified adult-equivalent scale (Haags et al.1994). Charcoal
producers appear to be slightly better-off in ineoterms than non-producers. This
pattern is illustrated in Figure 1, which plots #e¥nel densities of household income per
adult equivalent for charcoal producers and nomhpeers. Income differences are more
pronounced in the middle and upper-tail of therdistion. Similarly, poverty incidence

is significantly lower in the sub-sample of chadgm@ducers™®

T T
10 12 14 16 18
log of income per adult equivalent

Charcoal producers ————- Non charcoal producers

Fig. 1. Income densities for charcoal and non-aberproducers

20 We use the absolute poverty line derived by Ampiett al. (2001). It is widely used as the “offitia
poverty line by the Ugandan Government. We usea¥erage rural poverty line for the Central and
Western regions, where the districts in the sarapelocated. The average poverty line was adjusted
1993 prices to 2008 prices using the consumer pnidex. The annual poverty line used in this stigly
UgSh. 281,904 per adult equivalent.
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4 Results

4.1 Who produces charcoal?
We use equation (2) to identify the factors coteslawith charcoal production. For

comparison purposes, the first three columns ofielf@breport estimates from a probit
model (Model 1), the ordinal generalized linear elodith a probit link function
(hereafter, OGLM probit) (Model 2) to provide atted heteroskedasticity (Williams,
2010) and a Klein-Spady semi-parametric (KSS) s$pation (Model 3). For reasons
mentioned in section 2.1, the discussion of ressltsased on Model 3. To control for
problems associated with location and scaling e sami-parametric specification (see
Klein and Spady, 1993), we normalized the depengdemtio to unity. The kernel

function was taken as the standard normal densitgtion and we used a bandwidth of

0.4 (i.e., 04 =n** wheren = 295)%! With only a few exceptions, most of the estimated
coefficients for the three specifications (model8)lare similar in sign, magnitude and
statistical significanceThe Horowitz—Hardle (1994) specification test irades that the
ordinary probit function and the OGLM probit migidt be appropriate for our data. The
test statistic supports rejecting the null hypo#isest a 1% test level.

2 Klein and Spady (1993) show that the asymptotiperties of the semi-parametric maximum likelihood
-1 -1
estimators require the bandwidth,)( parameters to satisfy the restrictions® < b] < n 8 to achieve

efficiency.
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Table 2 Regression results for models of charcadlgipation and household income

Model 1 Model 2 Model 3 Model 4 Model 5
Probit OoGLM? KSS OLS CF-GLS
Producer Producer Producer Total Total
(0/1) (0/1) (0/1) Income Income
0.416 10.136***  10.210%***
Constant (0.901) (0.516) (0.512)
Farm size owned (hectares) -0.021* -0.001**  -0.030***  -0.008 -0.009
(0.012) (0.000) (0.008) (0.007) (0.008)
Tropical Livestock Units (#) 0.003 -0.002 -0.015* 0.023**  0.023***
(0.011) (0.001) (0.008) (0.005) (0.007)
log of value of assets e.g., hand -0.105 -0.010 -0.156**  0.233***  (0.233***
hoes, bicycle, etc (Ugshs) (0.075) (0.026) (0.065) (0.043) (0.041)
Education of household head -0.044* -0.007**  -0.036 0.026 0.026*
(years) (0.025) (0.003) (0.025) (0.017) (0.016)
Age of household head 0.072** 0.026* 0.303**  0.022 0.027
(years) (0.033) (0.015) (0.060) (0.020) (0.021)
Age of household head squared -0.001**  -0.000* -0.003***  -0.000 -0.000
(years) (0.000) (0.000) (0.001) (0.000) (0.000)
Female household head -0.998**  -0.217 -2.085**  0.010 -0.033
(0/1) (0.230) (0.162) (0.395) (0.151) (0.149)
Dominant ethnicity 0.409** 0.151 0.662** 0.036 0.050
(0/1) (0.176) (0.107) (0.259) (0.113) (0.109)
Destruction of crops, e.g., by 0.108 -0.091 -0.181 -0.399***  -0.405***
drought (0/1) (0.186) (0.057) (0.209) (0.117) (0.118)
Duration of residency in village -0.006 -0.001** -0.049**  -0.000 -0.000
(years) (0.005) (0.001) (0.010) (0.003) (0.003)
Land expected from forest clearin®.138 0.009 0.736***  0.111 0.116
in next 12 months (hectares) (0.120) (0.013) (0.138) (0.086) (0.131)
Distance to nearest all-season ro@d38 0.033 0.521***  -0.058** -0.056**
(kms) (0.036) (0.056) (0.096) (0.024) (0.024)
Distance to forest -0.097 -0.098 -0.135 0.018 0.021
(kms) (0.065) (0.070) (0.086) (0.041) (0.047)
Dependency ratio -0.198 -0.005 -1.094***  -1.086***
(0.392) (0.033) (0.280) (0.269)
Charcoal producer 0.334**  (0.242**
(0/1) (0.110) (0.112)
CF with generalized least squares -0.031*
(0.014)
Wald chi square / F-value 44.696*** 73.023***48.819*** 13.760*** 135.117***
R? (Pseudo- Rfor probit) 0.127 0.182 0.289 0.299
Horowitz andHardle specification
test 51.191** 19.166***
White's test for heteroscedasticity 124.88 140.70
Number of observations 295 295 295 295 295

Figures in parentheses are standard errors. *** **flenote estimated parameter is significantlyedént
from zero at the 1%, 5% and 10% test levels, rdambg. Note that estimates in Model 5 are obtained
after bootstrapping with 500 replications to cortélee standard errors for first stage estimation.

& Coefficients (standard errors) of variables inabadin variance function are: farm size -0.189**(83),
household assets -0.463*** (0.155), duration ofidesicy in village 0.016 (0.021), land size expedtenh
forest clearing 1.686** (0.799), distance to nedrals-season road 2.647** (1.192), and distancddrest
1.748*** (0.638). The choice of variables included the variance function followed number of
estimations; we first included all variables coreied in the table above and the model failed taeaeh
convergence, then we experimented with a serigfifigifent combinations of variables to get a set of
variables included in the variance function.
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We find that households located farther away frdiseason road (and hence
markets) are more likely to participate in charqmalduction. Households poor in terms
of landholdings, livestock and other physical assmte more likely to participate in
charcoal production. Presumably, households witielstocks of livestock—particularly
cattle—have access to cash and less incentive rticipate in charcoal production.
Similarly, larger farms provide greater opportunity both food and cash generation,
which also reduce incentives to produce charcoalteEt the life cycle hypothesis, we
included age of the household head with its squeeed. Younger household heads are
more likely to produce charcoal, but as heads gotoler, their likelihood of producing
charcoal declines. This inverted-U relationshipelykreflects that charcoal production
requires physical strength that is most easily jplex by relatively young individuals.

Columns 4 and 5 of Table 2 report results from imamme regressions. Model 4
uses OLS and provides a test for heteroscedastiditying White's test for
heteroskedasticity we fail to reject the null hypegtis of homoskedascity, but the
variance function for the OGLM probit shows thatiasize, household assets, amount of
land expected from forest clearing in future, dis@to the nearest all-season road and
distance to the forest are all associated with aosi@nt error variance in the
participation model of charcoal production. As dssed in section 2.1, having
nonconstant error variance in the participation ehgdstifies the analytical strategy
proposed for our sample data.

Model 5 employs the control function (CF) approacilined in section 2.1. The
main focus in models 4 and 5 is the difference stingates of the participation
coefficients and the CF estimate. The OLS estirf@&34) is slightly larger than the CF
estimate (0.242), but both estimates are signifigatifferent from zero indicating that
unobserved heterogeneity may account for the éiffiee in magnitudes of these
estimates. The correlation coefficient on the aarfiunction in Model 5 is negative and
statistically significant, which indicates that peipation in charcoal production is
endogenous. Comparing estimates in models 4 arttie5difference in participation
estimates not only reflects unobserved heterogenieitt the correlation coefficient of

-0.031 suggests that the returns to this unobsdretrtogeneity are negative. Put simply,
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the unobserved household (and village) heterogeribdt increases the individual's
probability to participate in charcoal productiarnegatively correlated with household
income. The economic interpretation is that houkkEhthat produce charcoal above a
certain level (determined by observed charactesktreceive lower returns (due to
unobserved heterogeneity) for every increment iarabal production than households
producing below this level. This further suggediatta household may continue to
participate in charcoal production up to a certkwel conditional on variation in
observed characteristics beyond which exit optfoms charcoal production are likely to
be driven by household (and village) unobserve@rbgeneity. Results in the next sub-

section elaborate on this interpretation.

4.2 The impact of participation in charcoal production on income
We now turn to estimation of the main results usamglytical procedure described in

section 2.1. Figures 2a and 2b present the resbttsned using equation (4). We omit
confidence intervals to make the graphs more legibigure 2a compares two measures
of the returns to participation in charcoal produtt The dashed line is derived assuming
participation is exogenously determined. The sktid with dots is derived by computing
returns after controlling for endogeneous selectrdo participation, using the control
function. The QTEs assuming exogeneity are relstistable along the distribution up to
80" quantile, beyond which there is a slight incremséhe treatment effect. However,
when one controls for the endogeneity of partiégrat returns to participation in
charcoal production are much higher and largelytwes but declining gradually along
the income distribution, and negative and relagivetbep beyond the 85uantile. This
means that returns to charcoal production are higbng poor households, but fall as
households become better-off.

Recalling that the efficiency of the estimates base equation (4) depends on a
set of covariates, Figure 2b shows how importaig to control for village-level fixed
factors and physical assets. The vector of covewiased to achieve efficiency is shown
in Table 2 (Model 5). We use the distribution obé&al using all covariates (Model 5) as
the base distribution. Figure 2b shows that colmiglfor village-level fixed factors
(distance to all-season road) and household pro#uessets (land, livestock and other

assets) has a modest effect on the derived incastebdtion. The income distribution
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deviates considerably from the base distributioenvbne excludes productive assets, but

deviates relatively little when one excludes distato all-season road, the proxy for

market access and remoteness. Overall, these gesdatltfirm that the effects of

participation vary along the income distributiohey are high at the bottom end and

decline gradually toward the top end of the incafistribution. To better understand the

income advantages that are associated with chajm@aluction, we now examine

whether the observed income gap is due to diffeene household characteristics or

changes in the economic returns to these househal@cteristics.

0 5 1 15
| | | I

Quantile treatment effects

-5
|

-1
|

4 )
Quantiles

***** Exogenous participation
——— Endogenous participation (CF)

Fig. 2a. Quantile treatment effect (QTE) of

participation in charcoal production on income.

Endogenous quantiles were obtained by
bootstrapping with 500 replications

Quantile treatment effects
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Fig. 2b. QTE of participation in charcoal
production on income; the role of village factors,
farm size, livestock (TLU) and other assets.
Endogenous quantiles were obtained by
bootstrapping with 500 replicatic




4.3 Decomposition of changes in the income distribution
Figure 3 reports estimates obtained using equatl@). We interpret Figure 3 with

reference to income gap estimates for endogenatisipation in Figure 2a. Recall that
Figure 2a presents the income gap between chgpoodlicers and non-producers based
on the propensity score weights. Figure 3 showsirtheme gap after controlling for
differences between charcoal producers and noreohbproducers in terms of observed
household characteristics and returns to thesectaistics. That is, Figure 3 shows the
counterfactual distribution of household incomet than-charcoal producers would have
obtained, had they possessed the same distribafidrousehold characteristics as the
charcoal producers. We use all characteristicsidered in Model 5.

Quantile Effect
0
1

-5

0 2 A4 .6 .8 1
Quantile

Total difference
--------- Effects of characteristics
—e—— Effects of coefficients

Fig. 3. Decomposition of income gap for charcoalducers and non-charcoal produce
with selection term

b

S

Contrary to the negative and positive income gapsolserve in Figure 2a, the
total difference curve in Figure 3 shows that theome distribution for non-charcoal

producers dominates that of charcoal producergesihe income gap is negative for
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nearly all quantiles. This negative income gapet differences in returns to household
characteristics. The distribution of returns to $ehold characteristics follows a pattern
similar to that of the total difference curve. Thmeans that charcoal producers would
earn less income upon exiting charcoal productiord a would mostly be
disadvantageous for individuals close to both theer and upper ends of income
distribution. However, given the changes in houssbbaracteristics (as indicated by the
curve labeled “effects of characteristics”) in HiguB, the income advantage for charcoal
producers over their counterparts is visible féairge part of the lower end of the income
distribution — up to around the Bguantile, after which the income gap is closedmz
and largely negative up to #&uantile beyond which the distribution turns tcsitive
again.

What we observe from figures 2a and 3 is that adearproducers are well-off in
terms of income compared with non-charcoal prodickrgely due to high returns
derived from patrticipating in charcoal producti®ut charcoal producers appear to be at
an income disadvantage given returns to their megoandowments compared to non-
charcoal producers. We investigate this further séasitivity analysis, in which we
decompose the changes in the distribution of resowndowments for charcoal

producers while controlling for selection into ct@al participation.

5 Sensitivity analysis
The analysis that follows builds on the income gairibution for charcoal producers

observed in Figure 2a. If one assumes for the mortteat charcoal producers are
uniformly poor in terms of assets, then one miglaisonably ask why we might observe a
large income gap at the lower end of the incomé&idigion that decreases toward the
upper end of the income distribution. To answes tiuestion we need to identify which
households are stochastically poor (vs. non-pond wahich are structurally poor (vs.
non-poor). We follow Carter and May (2001) to coust our categories. We define a

household as stochastically poor if it is obsertedbe poor based on its realized
household incomeH;), but is nevertheless expected to be non-poomgigeassets. In

other words, a household is stochastically pooit ifs poor based on income, but

nevertheless possesses assets that collectivety @ian a position above the asset
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poverty line. A household is defined as structyralbor if its assets place it below the
asset poverty line. The stochastically and stradiyinon-poor are defined in a similar

way as shown below:

Stochastically poor if . <PL; but h(A) > PL
 <PL;andh(A)<PL
> Pl but h(A) < Pl

. >PL;and h(A) > Pl

Structurally poor if
Stochastically non-poor if
Structurally non-poor if

where PL is the poverty line andﬂ(A,) is expected income given household assets

(A):
H =h(A)+§ (13)

where ¢ is an error term.

The estimate in (13) is obtained by flexible regi@s methods so that the
marginal contribution of each asset depends oriulhéundle of productive asse(&})
controlled by the household. We use polynomial esgjion of order four to control for
any non-linearities that might exist between incoamsl the independent variabfés.
Explanatory variables used as polynomials incluatenfsize, aggregated value of farm
related assets and the number of adult-equivatardwomers. Other variables included are
tropical livestock units and characteristics of timisehold head, including education,
sex and age. We then use an 80% confidence intefval(A) to allow for a 10%
probability of Type | error, that is, that any hehsld that appears to be stochastically
poor (non-poor) is not. For example, a householdastified as stochastically poor only

if its income level is less than the poverty limeldhe confidence interval of the expected

income ﬁ (A) given the assets strictly lies above the povent. |

22\We use orthogonal polynomials to avoid multicakmity (Golub and Van Loan, 1996).
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Table 3 reports the summary of classificationsclodircoal producers and non-
producers based on observed income and expectesnéngiven their assets. We
consider only those groups for which we had a mnegsie number of observations. Each
classification in Table 3 is used to construct anterfactual income distribution. For
example, assume that we want to compare the inabstebution of structurally non-
poor households against that of stochastically oo households. Households in both
groups are charcoal producers. Denote this claatdn by Css We let Css be the
counterfactual random variable controlling for theusehold income that a randomly
selected household would earn if it were structyralon-poor and participated in
charcoal production. Thus, the quantile counteuf@ctdistributions of income are
computed as those levels of income that stochdgtican-poor households would earn
at the 7" quantile if the distribution of their characteiést were the same as that of

structurally non-poor households. This means thatane decomposing the difference

between the structurally non-poor's incomeéddiryctural) distribution and the
stochastically non-poor’s incomédgigchastio distribution, that is,

(Hstructural(g)‘Hstochasti@g))- For ease of interpretation in the subsequent

discussion, we refer to the reference classificatas the basé. For example,

Hstructural references thebaseé category.
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Table 3 Classification of households based on ircand asset poverty

Corresponding

Participation status n % Participation status % .
Figure number
Charcoal producers Charcoal producers
Stochastically 117 33 Structurally 67 4a & 4b
non-poor non-poor
Structurally 112 30 Structurally 70 5a
poor non-poor
Structurally 73 a7 Stochastically 53 5b
poor non-poor
Charcoal producers Non-producers
Structurally 70 49 Structurally 51 6
poor poor
Structurally 122 64 Structurally 36 7
non-poor non-poor
Stochastically 65 60 Stochastically 40 8
non-poor non-poor

5.1 Structurally non-poor versus stochastically non-poor charcoal

producers
The subsequent figures present decomposition selsatted on the classification in Table

3. Figures 4a and 4b decompose the income gap &etdee structurally non-poor
charcoal producerdése and the stochastically non-poor charcoal prodiideigure 4a
presents results without controlling for selectimas (see section 2.2). Figure 4b controls
for selection bias. Figure 4a shows that an aismlylsat ignores selection into
participation in charcoal production slightly undstimates the proportion of the income
gap between structurally and stochastically non-pdwarcoal producers that can be
attributed to differences in levels of househol@relateristics (effect of characteristics).

All subsequent discussion is based on resultscthira¢ct for selection bias.
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Quantile effect
Quantile effect
-5

-5
L

4 .6 E . 4 6
Quantile Quantile

Total difference Total difference
—=— Effects of characteristics —— Effects of characteristics
********* Effects of coefficients -------=- Effects of coefficients

Fig. 4a. Decomposition of income gap for| Fig. 4b. Decomposition of income gap for
stochastically non-poor and structurally non{ stochastically non-poor and structurally nop-
poor charcoal producers without selectipr] poor charcoal producers with selection term
terrr

The estimated total differential shows that theome gap between structurally
non-poor charcoal producers and stochastically pamr-charcoal producers is small for
a sizeable part of the lower end of the distributip to about the $0quantile, beyond
which the gap widens considerably toward the upelr of the distribution. This pattern
appears to arise from returns to household charstits. Returns to household
characteristics follow a pattern similar to thatlod total differential curve. The effects of
characteristics slightly dominate in the lower eafl the distribution in favor of
structurally non-poor charcoal producers. This rseat for the least structurally well-
off charcoal producers, differences in househol@ratteristics matter more than
differences in returns to those characteristicgaimtrast, for the most stochastically well-
off charcoal producers, returns to household charatics matter more than differences
in household characteristics.

Figure 4b suggests that charcoal producers thaaapp be non-poor but who
would be poor given their assets, i.e., the stdawy non-poor, benefit more from
charcoal production than their cohorts, i.e., theicturally non-poor. Evidence that
stochastically non-poor households benefit moremfraharcoal production than
structurally non-poor households supports the dvdescriptive results in Table 1 and
the participation results in Table 2, both of whiglow that charcoal production is a
livelihood strategy pursued by relatively young selold heads. These young household
heads are poor in terms of assets, and charcodugion appears to be a means to
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accumulate wealth and/or establish grazing areashi@ir cattle and open land for
agricultural productiof®

5.2 Structurally and stochastically non-poor versus structurally poor
charcoal producers
Figures 5a and 5b decompose the income gaps fmtwtally and stochastically non-

poor charcoal producerddsg compared to structurally poor charcoal producénms.
Figure 5a, differences in distributions of housedhdharacteristics appear to play a major
role in explaining the income gap for structuraityn-poor charcoal producers for a small
part of lower income distribution up to about™@uantile, beyond which the observed
income gap is nearly zero. An almost identical gratis observed in Figure 5b. For the
stochastically non-poor, differences in householtharacteristics matter more for
explaining the income distribution than differenoereturns to these characteristics, at
least in the lower-end of the income distributisay( up to about the 95juantile). In
general, the implication is that households in ltwer part of income distribution and
whose assets place them above the subsistencéhbaxeehigher incomes than asset-poor

households who are also income poor (i.e. the tstraity poor).

Quantile effect
Quantile effect

4 6 E . 4 6
Quantile Quantile

Total difference Total difference
—<— Effects of characteristics —— Effects of characteristics
********* Effects of coefficients ------=-- Effects of coefficients

Fig.5a. Decomposition of income gap for Fig.5b. Decomposition of income gap for
structurally poor and structurally non-poor structurally poor and stochastically non-poor
charcoal produce charcoal produce

2 Correlations between age and log of farm size,mtdieen age and an index of total tropical livelsto
holdings (TLU) are 0.15 and 0.16 respectively. Botirelations are significantly different from zeabthe
5% test level.
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On the other hand, returns to household charatitsriplay a larger role in
explaining the income gap for structurally poor &ehwolds. Income differentials are
larger at the bottom and upper ends of the didiohuhan in the middle. This means that
both the stochastically and structurally non-poougeholds would earn less income if
the distribution of returns to characteristics weaame as that of structurally poor
households. These results imply that even though Ipoor and well-off charcoal
producers have similar household characteristies,nicome gap is mainly widened by

the differences in returns to these household cheriatics.

5.3 Structurally poor charcoal producers and structurally poor non-

producers
Figure 6 shows the income differential betweencstmally poor charcoal producers

(basg and structurally poor non-charcoal producers. fiié that the structurally poor
charcoal producers have a fairly large income athggnover the structurally poor non-
charcoal producers in the lower end of the incoiseibution. Beyond the 63quantile,
the income gap is nearly zero. A large part of thmome advantage is explained by
differences in household characteristics. Howevee, opposite effects hold for the
structurally poor non-charcoal producers in the esalower half of the income
distribution, where the income gap is explaineddifferences in returns to household
characteristics. There are almost no observablerdifces in household characteristics or
their returns, and so the total income differerttieween these groups is essentially nil in

the upper end of the distribution.
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Quantile effect

0 2 4 .6 .8 1
Quantile

Total difference
——e—— Effects of characteristics
--------- Effects of coefficients

Fig. 6. Decomposition of income gap for structwyralbor charcoal producers and
structurally poor non-charcoal producers

5.4 Structurally non-poor charcoal producers and structurally non-

poor non-producers
Figure 7 shows the income gap of structurally noarpcharcoal producerddsg and

structurally non-poor non-charcoal producers. Theoine gap associated with
differences in household characteristics is negdtiv a considerable part of the income
distribution, with the exception of the quantilesneighborhood of the median point (48
to 58" quantiles) and those beyond théZ@uantile. The negative difference suggests
that the structurally non-poor charcoal produceagehsmaller income advantages over
their counterparts conditional on differences igitthousehold characteristics. That is,
the negative difference indicates the structuralbn-poor households not engaged in
charcoal production would earn less if they swittteproducing charcoal. Interestingly,
the pattern of income distribution conditional @turns to household characteristics is
almost a mirror image of the income distributiorsdxh on levels of characteristics. This
means that based on returns to household chasitgrithe structurally non-poor

households not engaged in charcoal production wealch more if they switched to
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producing charcoal. This income advantage wouldelgraccrue to households below
the mid-point of income distribution. Nevertheleds overall income gap is stochastic
for the most part in the lower half of the inconistidbution. Beyond the Siquantile the
gap widens, with the structurally well-off non-cbaal producers earning more from
returns to their household characteristics than shmicturally non-poor charcoal
producers.

0
]

Quantile effect
-2

0 2 4 .6 .8 1
Quantile

Total difference
—e—— Effects of characteristics
--------- Effects of coefficients

Fig.7. Decomposition of income gap for structuralyn-poor charcoal producers and
structurally non-poor non-charcoal producers
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5.5 Stochastically non-poor producers and stochastically non-poor
non-producers
Finally, Figure 8 compares the income gap betwdenhastically non-poor charcoal

producers lfas§ and stochastically well-off non-charcoal prodgcerhe stochastically
non-poor charcoal producers are slightly betterioffthe lower third of the income
distribution (up to the 37 quantile) and worse-off throughout the remainderthe
income distribution, conditional on their househaldiracteristics. Conditional on returns
to their household characteristics, the stochdstieeell-off non-charcoal producers are

worse-off in the lower third of the income distrilmn and better-off beyond this point.

Quantile effect

0 2 4 .6 .8 1
Quantile

Total difference
——e—— Effects of characteristics
--------- Effects of coefficients

Fig. 8. Decomposition of income gap for stochaéiiiazon-poor charcoal producers and
stochastically non-poor non-charcoal producers
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6 Conclusions and policy implications
A range of empirical research continues to supih@tconjecture that forest utilization is

a major livelihood strategy for the rural poor ieveéloping countries, particularly in
Africa. Moreover, forests are seen as providinguratinsurance in the face of adverse
shocks, but perpetuating poverty given the low rrefuto many non-timber forest
products (NTFPs). In this paper, we used data fobiarcoal producers in Uganda to
illustrate that the overall effects of income dedvfrom NTFPs is likely to depend
greatly on the characteristics of the householdsaeting these products. For some
households, forest products can function as a meaescape poverty.

On the one hand, our empirical results confirm janey findings suggesting that
younger households and those with few productivecalgural assets are more likely to
turn to forests to generate income. However, usingapproach based on quantile
treatment effects we find that participation in ual production has a positive effect on
household income. Our findings suggest that houdshmnay be using charcoal
production in a way that alleviates poverty and nspeip options beyond forest
dependence. Evidence that charcoal producers didttem of the income distribution
have an income advantage vis-a-vis non-produceggests this kind of entry and exit
strategy may be at work. However, this observedathge narrows as one moves up the
income distribution.

When we decomposed the income gap between chapcodlicers and non-
producers to ascertain whether the observed pesitifects of participation in charcoal
production are due to differences in household attaristics or returns to these
characteristics we found that the benefits of emgagn charcoal production are
explained largely by household characteristics. e\mw, the income distribution of non-
charcoal producers dominates the income distribusfocharcoal producers across nearly
all quantiles. This dominance arises from diffeescin returns to household
characteristics; charcoal producers are betterroffncome terms than non-charcoal
producers, largely due to high returns derived frmarticipating in charcoal production.
Non-producers are better-off than charcoal-prodyciwhorts, given the observed returns

to resource endowments.
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In sum, asset-poor households that engaged in@digsooduction were better-off
in income terms than asset-poor households thahatighroduce charcoal. Participation
in charcoal production appears to be a temporargnsiéo accumulate income, after
which exit from forest product extraction is pos$siluture research will need to focus
on how returns from commercialized NTFPs are w@diz how environmentally
sustainable their use might be under site-specdiaditions, and at what point the rural
poor might be able to exit from an income-earnitrgtegy based on extraction. Our
findings indicate that treating NTFPs extractionaasnajor and continuing livelihood
strategy for the rural poor may be misplaced. WHerest product extraction can be
commercialized, NTFP may emerge as a temporaryraednediate stage in the process

of rural development.
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Do Commercial Forest Plantations Reduce
Pressure on Natural Forests? Evidence from
Forest Policy Reforms in Uganda”

John Herbert Ainembabazi

Abstract
This paper investigates if and how the establishnanprivate commercial forest

plantations in degraded forest reserves can coaskevnatural forests in Uganda. It uses
difference-in-difference and decomposition analyseshousehold data collected from
intervention and control villages in the neighbatof forest reserves. | find that the
commercial forest plantations are weakly effectiveonserving natural forests, and that
the reduction in forest use is unevenly distributemtoss households, depending on
location and resource endowments like farmlandleedtock. The paper concludes that
the conservation effectiveness can be enhancedomplementary interventions that

change characteristics that reduce forest use,asiofore education.

Key words: Forest policy, commercial forest plaitas, extraction, conservation
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1 Introduction
Faced with shrinking forest cover and degradatioany countries in Africa, Asia and

Latin America have adopted devolution and decemfitbn policies of forest
management (Edmunds and Wollenberg, 2003; ColférGapistrano, 2005; German et
al., 2010f%. In many countries, decentralization and devotutiwlicies have been
formulated in a way that deprives the local forestrs of their rights or excludes them
from decision-making (Sikor et al., 2010). The &irpolicy reform in Uganda, which is
part and parcel of a comprehensive decentralizapiohcy, is an example where
conditions of deprivation and exclusion of localefst users exist. In response to severe
degradation and deforestation, the government aindg in 1998 created local and
central forest reserves (Nsita, 2005)The former was decentralized to local
governments, while the latter would later be madagg a semi-autonomous body, the
National Forestry Authority (NFA) in 2003 (Nsitap@3; 2005). Although the NFA
mission is to “manage central forest reserves sastainable basis ... through expanding
partnership arrangements [including private inwe3ta. to increase the size of the
central forest reserves”, NFA is also a for-prpfirastatal. Mandated by the forest policy
of 2001, NFA raises revenue while at the same ttempts to restore and conserve
central forest reserves (CFRs) by, among othevities, leasing parts of CFRs to private
investors to establish commercial forest plantai@MWLE, 2001). Whether this form of
forest restoration policy that excludes local usersffective in restoring and conserving
CFRs is an empirical question that | attempt towamsin this paper: Do commercial
private forest plantations reduce pressure exdsethe rural poor on (the remaining)
forest reserves?

Studies to answer this question, especially theseising on individual forest
plantations (IFP), remain limited. The currentriiieire deals with drivers of expanding
IFP. The practice of IFP has, in part, occurredi@msely populated countries in Asia,

particularly those undergoing industrialization ptad with rural-urban migration

#Devolution refers to the transfer of specific decision-makipgwers from central authorities to
community organizations, wheredscentralizatiorrefers to the transfer of powers from central arities
to lower levels in administrative and territoriaétarchy (Larson and Soto, 2008).

% Central forest reserves in Uganda are definedrasts covering an area of at least 100 hectatgke w
those covering less than 100 hectares are defméxtal forest reserves.
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(Mather, 2007; Rudel, 2009). These driving forceszart of the forest transition, where
countries enter into a phase of a net increaserasf cover (including plantations), and
forest plantations are mainly occurring on abanddaemland (Rudel et al., 2005). This
typical pattern is in contrast with the IFP poliayitiative in Uganda, where the
establishment of IFP is occurring in forests (CFRs) have been degraded by the rural
poor. The government, through NFA, leases parhef@FRs to wealthy individuals or
private companies to establish commercial foresttakions in forest reserves that have
been heavily degraded or deforested.

The policy is expected to reduce pressure on rdnests through a number of
channels. First, privatizing parts of the forestemges will increase scarcity of forest
products for the people living adjacent to thesemnees, which may trigger them to begin
on-farm tree planting, in particular for woodfueSecond, higher scarcity may also
induce adoption of measures to increase fuel effy or switch to other energy sources.
Third, by partioning out degraded or deforesteédsréhe government expects to improve
the enforcement of forest protection laws and mameant of remaining forest reserves.
Forth, private owners of IFP are expected to prewtlicient management and protection
of their plantations, and to become suppliers aégbproducts in the future.

These positive effects cannot, however, be takergfanted. The local people
who depend on or extract forest products from ti&SBs are in practice excluded from
participating in commercial forest plantations do¢heir limited wealth that denies them
a chance to acquire leases. Having been expebtlettiie new plantation areas, the forest
dependent households may shift collection of fopestiucts to distant and intact forests
that have previously been conserved by their remeste (Robinson and Lokina, 2011).
Thus, we may experience what is referred to aplaied emissions’ or ‘leakage’ in the
climate debate.

Policy initiatives that encourage local communitigs participate in forest
plantations have been found to reduce pressuratmah forests in other settings (Kéhlin
and Parks, 2001; Kohlin and Amacher, 2005). Sityilgsolicies promoting individual
on-farm tree plantations for fuelwood production b and Dhakal, 2011) or
technological change involving agroforestry (Evat®99) have been found to enhance

conservation of natural forests. Nevertheless, Asgeand Kaimowitz (2004) argue that
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the effect of agroforestry on forest conservat®ionditioned on farmer characteristics,
production practices, market and tenure conditioasd hence making broad
generalizations difficult.

This paper complements earlier studies (Banan&,e2@07; Turyahabwe et al.,
2007; Jagger, 2010) which reveal that decentrabzatf forest reserves in Uganda has
worsened forest quality, and gains from decenttibn in form of household income are
unevenly distributed due to institutional failurgsimarily lack of capacity, funds and
mandate in the case of local governments, andalselé¢ctive enforcement of rules in the
case of NFA managed CFRs. However, these studies teewused on the effects of
decentralization of forest management as a compsare policy package, but not the
individual policy components like the forestry mgliof 2001 (MWLE, 2001), which
promotes both establishment of profitable and pctide forest plantations on CFRs and
progressive divestment of management of existingimercial forest plantations on
forest reserves to private sector. This study fesusn one component of the forestry
policy: establishment of commercial forest plamas on CFRs by private investors, a
component that encourages individual rather thamneonal participation in forest
plantations. In addition to focusing on the effeetiess of this policy, the paper goes a
step further to identify which households are clagghe forest use and why.

The paper is organized as follows. Section twoflyridescribes the history of
forestry policy reforms in Uganda. Section thresalibes the data sources and sample
selection procedure. Data were collected from buibseholds living in communities
adjacent to forest reserves with and without estiairlent of commercial tree plantations.
Section four presents the two different projectlea®on methods used: difference-in-
difference and decomposition. Results are preseardddiscussed in section five, while

section six concludes.

2 A brief history and nature of forestry policy reform in Uganda
Forest policy reforms in Uganda started as earli 289 when local forest reserves under

district administration were established (Turyahabwt al., 2007). The Forest
Department (FD), the overall authority at the tiroentrolled the central forest reserves
(CFRs). The district administration had a mandatméake bylaws to protect local forest
reserves (LFRs). A series of policy reforms haveuoed since then. In 1967, the LFRs
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were centralized under the Forest Department aeds#ivices offered by the local
administration were abolished (Nsita, 2005; Turymim et al., 2007). The Forest
Department was mandated with full control of allvgmment forest reserves and
regulation of harvesting of forest products froragé reserves.

The government devolved ownership and managemecérdfal forest reserves
to local governments in 1993, but forest managemed later recentralized in 1995
(Nsita, 2005; Banana et al., 2007). In 1997, distaind sub-county local governments
took over the forest management before being oéstiiagain in 1998 when central and
local forest reserves were re-created (Nsita, 2Bt et al., 2006; Banana et al., 2007).
CFRs and LFRs are managed and controlled by th&atesnd local governments
respectively.

The Forest Sector reform formed in 1999 led to enler of policy changes:
abolition of the centralized Forestry Departmemégation of the decentralized District
Forestry Service (DFS), introduction of a new foneslicy in 2001, development of a
national forest plan in 2002, and creation of ttagidhal Forestry Authority (NFA) under
the National Forestry and Tree Planting Act of 2Q88ita, 2003; Republic of Uganda,
2003; Turyahabwe and Banana, 2008; Jagger, 201B% B responsible for issuing
permits for extraction of forest products, and offg advisory services to owners of
private and customary forests (ungazetted foredtHJA manages CFRs and is
responsible for the leasing of forest reservesrteafe investors for establishment of

commercial forest plantations among other functions

3 Data sources and sample selection
The data were collected in 2009 from two districtswestern Uganda: Hoima and

Kiboga. The districts were purposively selectedaose they have a high number of
CFRs where parts of the reserves have been leagetbrocommercial oriented IFP.

There are 11 and 15 separate CFRs in Hoima andgKiligstricts, respectively. At the

time of the study, Hoima had 300 IFP establishedsiCFRs, whereas Kiboga had 104
IFP. Establishment of these IFP has been goingirae 2002 in Hoima and 2005 in

Kiboga.
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One sub-county in each district was purposivelgded based on the presence of
CFRs with and without IFP. A sub-county selectetioima has two CFRs: one with 108
IFPs established in 2005, and the other CFR had&mRoSimilarly, a sub-county selected
in Kiboga has two CFRs: one with the largest IFEhmdistrict also established in 2005,
and the other CFR had no IFP.

Twelve villages in Hoima district and six villages Kiboga district were
randomly selected from two randomly selected passhith CFRs where IFP have been
establishetf. Three villages in Hoima and nine villages in Kilaowere also randomly
selected from two randomly selected parishes wiERE where IFP have not been
established. From each of the selected villageandom sample of ten households was
selected. In total, the study uses a random saofpl80 households in 18 intervention
(IFP) villages and 120 households in 12 controlag#s. Both village and household
level questionnaires were administered. The villegel data were collected using focus
group discussions. Household information on keyiabdes before and after the
introduction of IFP policy initiative was collectaging recall methods. The reference
time before the introduction of IFP in the studgas is 2004 and the after-IFP time

reference is 2009 (as mentioned above, IFP wasduted in 2005 in the study sites).

4 Empirical methods
The research question concerns whether commemniastf plantations reduce pressure

exerted by the rural poor on natural forest reservBo address this | use the
counterfactual analytical approach that follows thefore-after-control-intervention
design (Imbens and Wooldridge, 2009). This apprassgs the data collected from both
villages around CFRs with IFP establishments (u&etion site) and villages around
CFRs without IFP (control site). The approach rezpithe data collected to cover both
before and after the introduction of IFP policytiative in both sites. Then changes in
forest outcomes are compared. Households in theataite provide a reference point to
what would have been harvested without the polibgnge (the counterfactual or
business-as-usual scenario), and the control r#iémds to capture changes in forest use

% A village in Uganda is commonly referred to asalocouncil one (LC1). An LC1 is the lowest
administrative unit in Uganda. Also note that thents village and community are used interchangeably

137



over time that is not due to the policy changeeXamine the changes in forest outcomes
due to the policy, | use two methods: differenceliiferences and decomposition

analyses.

4.1 Difference-in-differences
In the difference-in-differences (DiD) approache thefore-after difference in the mean

of CFRs outcome derived from the households imwetation site is compared with the

before-after difference in the mean of CFRs outcobtained from households in control

site. The DID estimate measures the change in GiéRservation due to the policy

change. The “CFRs outcome” was measured as theoktorest products extracted by a
household in a month. Hereafter, CFRs outcome arest product harvesting (or forest
use) are used interchangeably. In absence of mhal a recall method was used to
collect necessary data on CFRs outcome and houke&haabbles before and after the
introduction of IFP policy initiative.

The DID approach to determine the effect of IFHgyoinitiative follows Imbens
and Wooldridge (2009). L&, denote the estimated effect of IFP policy initiaton the
households in intervention site. L&y andG; be the mean of CFRs outcomes for the
households in the intervention site before andratie introduction of IFP policy
respectively. Similarly, lelY; and Y, be CFRs outcomes for households in control site

before and after the introduction of IFP policysticat:
T,=(G1-Gy) (Y1-Y) 1)

Equation (1) measures the relative average treatrfact attributed to IFP policy
initiative. Although an attempt was made to finadngarable control sites, there might be
systematic differences between them that may Wassimple comparison of relative
outcomes. For example, IFPs are established oelJadggraded CFRs, which suggest
that the IFP policy initiative is not randomly ajgol on CFRs. Equation (1) then needs to
be modified to control for other factors that mightplain the variation in CFRs
outcomes (Wooldridge, 2010):
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T.=4 + Brarget, + B, after + S;targef *after +4, X, +¢& (2)

where T, is the observed outcome for househple periodt. targetis the indicator

variable = 1 if the household lives in the intertven site, and O if the household lives in
the control site. Théargetdummy isolates the difference in the mean of CFiRsame
between households in intervention and controkdutefore or after the policy change.
after is the indicator variable = 1 if the household $vea the intervention site and is
observed in the after-IFP policy period, and = Before the introduction of IFP policy.
The after dummy controls for the difference common to babluideholds in intervention
and control sites after the policy change. Theraaion termtarget*after is an indicator
for the households in intervention site, and it sugas the percentage change in CFRs
outcome associated with the IFP policy initiatiVé@e coefficient on the interaction term

(5,) yields the difference-in-difference estimate of treatment effectX,, is a vector

of the household and village)(level factors that may explain variation in th&R3s

outcome.f, — 5, are parameters to be estimated ant the error term.

4.2 Decomposition
The second approach uses the decomposition metaadoped by Blinder (1973) and

Oaxaca (1973). This approach complements the Dipoggh by explaining the source
of any observed differences in the amount of fostducts extracted by different
households. The DID approach yields the differenceCFRs outcome between the
control and intervention sites associated with geficy, with (equation 2) or without
(equation 1) controlling for any differences in Bebold or village characteristics
between the two sites.

In the decomposition approach, this difference nimy explained by the
differences irreturnsto observed (household or village) characteristiche two sites,
or differences in thdevel or magnitudesof these characteristics (e.g., education,
landholding, access to markets, population denskgy example, households in the
intervention site may extract smaller amounts @é$b products than their neighbors in
control site not only because they have larger lsimd but also because the impact of

land size on forest extraction differs betweenttihe sites.
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Thus, decomposition analysis splits any impacthef iFP policy onmagnitudes
andreturnsof observed characteristics. Suppressing the holgéhdex, the estimation

procedure is developed as follows:

m=X4+e, Hge)=0, Intervention si 3
m = Xp,+e, He=0, Control si (4)

where subscriptsl and c denote intervention site and control site respebfiv

m, (for g=1, c) is the amount of forest products extracted by ashbold in location
g. X, is a vector of observed household and village adtaristics similar to those in

X, - B, is the vector of corresponding parameters to tienated. g, is the error term

with zero expectation. The mean CFRs outcome @iffeg (o) can be expressed as the

difference in the linear prediction at the site<sf)e means of the regressors as:

>

w=X [ - X0 5)

Following Jann (2008) and Jones and Kelly (1984, dontribution of group differences
in magnitudes and returns to characteristics tmtlezall CFRs outcome difference in (5)

is estimated &&

w= (X, -%X)B + X(B-B) + (%-X%)(-5) (6)

Characteristics level effect Returns to characteristics effect  Intetfan of characteristics and returns effi

The first part on the right hand side of (6) measuthe proportion of CFRs
outcome differential due to differences in the rilisttion of characteristics between

households in control and intervention sites. Somed this first part is called the

%" The decomposition approach applied here assuraestitors are homeskedastic since the introduction
IFP is a government policy and the local forestsibave no direct influence in deciding which lozatto
apply the policy. In other words, the IFP policyeiogenously given in intervention villages. Me[B005)
discusses other decomposition approaches wheres eare heteroskedastic and equation (6) is sphit in
three parts: effect of characteristics, returnsharacteristics and effect of errors (residuals).
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‘explained’ portion of the outcome difference. Thaxrt helps to identify policies (termed
as X-policies in the discussion) which are necessary to calsnges in observed
characteristics that will eventually lead to a r&thn in CFRs outcome. Thes&-'
policies are identified based on equation (2).

The second part measures the proportion of the @eR®me differential due to
differences in returns to characteristics. Thist paroften referred to as ‘unexplained’
portion of the outcome difference and indicates loe&vCFRs outcome would change if
households in the control site had the same rdtestorns as the households in the
intervention site. In labor economics literatutee second part is sometimes regarded as
the measure of discrimination against, for exampéenale laborers, in which case
discrimination is measured in terms of returnsharacteristics such as education (Jones
and Kelly, 1984). In this study, | regard the satpart of (6) as a behavioral measure of
a household and instead use the term “self-exclisias an alternative to
“discrimination”. The second part therefore helpsidentify policies (termed ass-
policies’in the discussion) which play an important rolelvanging the behavior relative
to observed characteristics. The third part is r@eraction term which explains how
differences in characteristics and their returnsuosimultaneously between households

in intervention and control sites.

5 Results

5.1 Descriptive statistics
Table 1 reports some of the key household andgéllavel characteristics. The majority

of the participating households are headed by m&@% in control site and 82% in
intervention site. The average age of household$=a4?2 years, and they have about six
years of education. The majority of them are monomasly married (65%), with an
average household size of about six members of wimame than half are dependants.
The dependency ratio was computed as a ratio dbthenumber of household members
aged below 15 years plus those aged above 65 tgetirs household size.
Table 1 also shows that although the populationsitierin the participating

villages increased from 35 to 44 households pearggmile in control site and from 41 to

58 households per square mile in intervention ®t®wing the introduction of IFP

141



policy in 2005, the increase did not affect the deholds’ resource endowments (Table
2). The average landholding increased slightly ffa to 2.9 acres in control site and
from 5.6 to 6.2 acres in intervention site, whileestock ownership declined slightly
from 1.2 to 1.0 tropical livestock units (TLU) immtrol site and from 3.1 to 2.8 TLU in

intervention sité.

Table 1. Descriptive statistics of selected keyaldes

Control site Intervention site

Household characteristiqgnean values) Before After Before After

(N=120) (N=120) (N=180) (N=180)
Age of household head 41.7 42.2
Education of household head (years in school) 5.4 6.0
Share of household heads with off-farm employment .358 0.525 0.461 0.556
Share of male household heads 0.900 0.900 0.817 170.8
Share of household heads in monogamous marriage 6500. 0.650 0.650 0.650
Share of household heads in polygamous marriage 250.2 0.225 0.156 0.156
Dependency ratio 0.347 0.516 0.400 0.525

Share of household heads that have received atgialil
or forestry extension services

Village level variables

Number of migrant households in previous five years 13.9 26.6 36.7 63.1
Village population density (households/square mile) 35.4 44.0 41.4 57.8

0.158 0.400 0.222 0.439

5.2 Extraction of forest products, forest leasing policy and household

characteristics
Table 2 shows the source of forest products anghhee of households extracting forest

products from each source. There were two majorceswof forest products: state owned
and privately owned forest reserves. Although redpats were able to identify the state
and private forest reserves, the owners of prif@test reserves do not hottk jurebut
de factorights (NFA, 2005; 20085. As result, the majority of the private foresters
owners have no formal land titles except for a fadividuals that have acquired lease
titles. Given the unclear ownership of forest ressy apart from the community
characteristics in Table 2, the subsequent anatysmwes the source of forest products.

2 A TLU index was computed as: 1 TLU = 1 cattle % §oats or sheep = 0.5 donkeys = 0.05 chicken or
turkeys or ducks (Jahnke, 1982).

% The government has for a long time failed to rerdecate clear boundaries of state forest resefes.
Government gazetted and demarcated forest resierties early 1950s. However, between 1972 and 1986
there was a breakdown in the law, which led to eacroachment on forest reserves (NFA, 2005).
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Table 2. Household characteristics and forest etitma

Control site Intervention site
Before  After % t-value Before After % t-value
(N=120) (N=120' change (N=180) (N=180) change

Share of households in village
extracting products from state  0.398 0.246 -38.2 1.013 0.249 0.150 -39.8 1.109
forest reserves
Share of households in village
extracting products from private 0.364  0.403 10.7 -0.343 0.577 0.613 6.2 -0.519
forest reserves
Number of visits per month 3.1 5.1 64.5 -4.50%** 73. 4.9 324 -3.01%**
Extraction time (hours per visit) 0.73 1.35 84.9 .98t 1.04 1.44 38.5 -3.41%**
Amount of forest products
extracted per adult equivalent 805.6 1087.0 349 -2.356*** 825.8 905.5 9.7 -0.803
(kg)
Household size 4.4 6.1 38.6 -4.85%** 5.0 6.2 24.0 4.01**
Share of households in village
planning to establish on-farm 0.425 62.8 -3.516***
tree planting
Farm size owned (acres) 25 2.9 16.0 -0.75 5.6 6.2 10.7 -0.50
Livestock ownership (TLU) 1.21 1.03 -14.9 0.36 3.11 2.82 -9.3 0.22
Off-farm income per

116.3 133.1 14.4 -0.58 173.1 188.3 8.8 -0.31

adult equivalent (US$)

% Average exchange rate was 1US$ = 1 930 Ugandaingsill (Bank of Uganda, 2009).
*rk Rk % gre significance levels at 1%, 5%, 10%gspectively.

Forest products considered in the study were tintbess, poles, fuel wood,
charcoal, rattans, thatching grass, wild livestdekds, ropes, vines, forest edible
products like fruits, mushrooms among others. Feerg product extracted, the
respondent was asked to estimate the amount eedractkilograms. The total amount
extracted was estimated based on the number d$ vigade to the forest reserves in a
month and whether that month fell in the high hatwve season or low harvesting
season, number of harvesting months in each oftwleeseasons in a year, average
number of hours per visit, number of household memlper visit and the average total
guantity harvested per visit. Information on weglof individual forest products was
collected both at household and community levelghé analysis below, | normalize the
total amount of forest extraction by adult equiwndlecale to control for differences in
forest product consumption by age and sex of haldemembers (Hagenaars et al.,
1994).
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In focus group discussions, participants were adketist all forest products
commonly extracted by the community members. Thigegy@ants were asked to estimate
the unit weight of a given forest product basedtenform in which it is harvested such
as bundles of fire wood, bags of charcoal, indigidpoles and the like. The mean of
individual forest product weights collected at coumity level was fairly comparable to
the mean obtained from household level data. leagere respondents were unable to
estimate the unit weight of a given forest prodtiee, median unit weight of that product
estimated from all households in a given communmitys used. Nearly all sample
households extracted forest products for home copsan: only four households sold
part of the extracted forest products. | was tlweefunable to obtain information on
market prices for the extracted products. This tedhe use of quantities of forest
products harvested in kilograms rather than thesrket values. Interestingly, most
(78%) of the forest products extracted were woadipcts (firewood and poles), making
the use of physical units more appropriate. Moredvem environmental viewpoint and
related to the objective of the IFP policy, the amoof biomass harvested is more
important than its monetary value.

Table 2 shows that the share of households extbtirest products from forest
reserves in intervention site is slightly lowerriitae share of households in control site
in both periods, that is, before and after theoahtiction of IFP policy. The majority of
the households extract forest products from privedeest reserves. Before the
introduction of IFP policy, about 57% of househaidshe sub-sample from intervention
site extracted from private reserves compared # 8%tracting from state reserves. But
the shares of households in control site extradmgst products from both private and
state reserves are fairly comparable: 36% (prif@test reserves) and 40% (state forest
reserves). After the introduction of IFP policyetbhare of households extracting forest
products from state reserves decreased by 10 gageepoints, from 25% to 15% in
intervention site, whereas the share of houselmttiacting forest products from private
forest reserves increased by only 3%, from 58%il8& @& control site.

Two preliminary results are worth noting. Firstethimple descriptive analysis
suggests that the introduction of IFP policy is khgaffective in conserving state forest

reserves. There is a small reduction in the shal®mwseholds extracting forest products
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from state forest reserves, but matched with ahsligcrease in extraction from private
forest reserves. Thus the results indicate thah wgtablishment of IFP, state forest
reserves are increasingly becoming inaccessibl¢héoforest dependent households
compared to private reserves.

An alternative explanation, however, is that théiggowas introduced in areas
where deforestation and forest degradation acwitiad been occurring for a long time
to the extent that extractable products have beceraece and hence households are
shifting to private forest reserves that still hadequate extractable products. It should
be noted that private forest reserves are ownddwyndividuals who are either absentee
landlords or unable to control encroachers givenvtistness of the forest reserves.

Second, the annual change in the average amouextdcted forest products
(from state and private forest reserves) per adgliivalent in the intervention site
increased less relative to the control site: thewm increased significantly by about
35% in the control site, while the increase wasyob0% in the intervention site
following the introduction of IFP policy. Correspaingly, the extraction time of forest
products along with the number of visits to theefdrincreased significantly in both
control and intervention sites. However, the inseei both extraction time and numbers
of visits to forests was greater in control siteart intervention sites. Overall, these
figures may suggest that the IFP policy was eféecti

In addition to changes in extraction from foresemes, another indicator of the
success of IFP policy is whether more private amfdree plantations have been
established. Before the introduction of IFP poliogly two households had on-farm tree
plantations and the number increased to four haldshafter the introduction of IFP
policy in control site. In intervention site, thember of households with on-farm tree
plantations increased from two to nine househalés $% of the sampled households).
Even though the majority of households in interi@nsite (63%) plan to establish on-
farm tree plantations compared to 43% in contrtd, ghese results suggest that forest
reserves are likely to remain the main supplierwafody forest products in the
foreseeable future.

Table 2 also compares the household characteriséitgeen the households in

control and intervention sites. Households in Isitaes have had fairly large increases in
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household size: 39% (control) and 24% (interventidmis suggests that the population
of households in the neighborhood of forest resersestill in the productive age group.
Indeed, Figure 1 reveals that household headglwithin 5 km from forest reserves are
in their early forties and the dependence ratiothefse households within the same
distance is substantially increasing. Other housklaharacteristics like farm size
holding, ownership of livestock and off-farm incormper adult equivalent did not have
any significant changes in both control and intatien sites following the introduction
of IFP policy.

50

40
Dependency ratio

Age of household head
30
|

T T

o 4
w -

1 2
log of distance from home to forest reserve (FR) (km)

********* 95% CI ——— Age of household head
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Figure 1. Quardratic predictions for head's agedembndency ratio on distance to CFR

5.3 Determinants of forest products extraction
To quantify the relationship between extractioriavést products and the introduction of

IFP policy, this sub-section uses the differenceifference model presented in equation
(2). | estimate equation (2) using random effed®dldridge, 2010) instead of fixed

effects due to limited variation in some of theiables as evidenced in Table 1. As
reported and discussed in relation to Table 2,ddygendent variable is the sum of all
forest products extracted by a household from faeserves. The random effects model
is estimated with data clustered by both contral iswervention sites to control for intra-

site correlation. | then run two specificationstloé model, one where | assume linearity

of all variables and another one where | accounhémlinear relationships among some
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variables. The selection of the variables includsdnonlinear was based anpriori
expectations of the relationships between forestaettion and certain explanatory
variables. For variables that were not consisteitlh whe a priori expectations, their

guadratic terms were included. Table 3 reportditted results from a specification where

| considered nonlinear relationships among somiabies.

Table 3. Determinants of forest products extraction

Dependent variable: log of forest extraction parladquivalent

Estimates

Policy characteristics
Presence of IFP (1 = intervention site, O rtia site)
Time (1 = after introduction of IFP, 0 = befpr
Interaction of IFP and time dummy
Household assets
log of livestock (TLU)
log of livestock squared (TLU)
log of farm size (acrés)
log of farm size squared (acres)
Other household characteristics
Age of household head (years)
Age of household head squared (years) x 100
Household head (1 = male, 0 = female)
Education of household head (years in school)
Household size
Household head has off-farm employment (1s; §e= no)
Village and location characteristics
log of village population density (househopds square milé)
log of immigrants in previous five yeérs
Distance from home to nearest output or impatket (km)
Distance from home to nearest commercialptaetation (km)
log of distance from home to nearest fores¢mee (kmj
log of distance from home to nearest fores¢mee squared (km)
Constant
Within R?

Number of observations

-0.058** (0.011)
0.354** (0.084)
-0.589*** (0.040)

0.974 (0.868)
-0.586* (0.313)
7.662*% (0.444)
-3.347** (0.155)

-0.033** (0.004)
0428** (0.005)
-0.@6241)
-0.006*** (0.001)
0.106*** (0.019)
0.211 (0.138)

0.162** (0.067)
0.071** (0.030)
0.184* (0.032)
-0.002 (0.008)
3.625%* (0.373)
-1.976*** (0.199)
2.048* (0.334)
0.630
600

#Note that the logarithm transformation was doneaiwect for skewness.

Figures in parentheses are robust standard ettorg*, * are significance levels at 1%, 5%, 10%

respectively
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IFP policy initiative The key result is the interaction term betweel fgélicy and time
dummy that shows the difference-in-difference (DiBgtimate after controlling for
differences in household and village level chanasties between households in control
and intervention sites before and after the intatidn of IFP policy. The coefficient on
the interaction term is negative and statisticalbnificant. This finding implies that the
introduction of IFP policy reduced the annual bessias-usual increase in forest
extraction by about 59% in the intervention sitenpared to the control site. This finding
may be perceived as a contrast to the picture giby the descriptive statistics which
suggested that IFP only weakly reduced forest etitna | simplify the interpretation
here with reference to equation (1) and the detbesipesults of forest extraction in Table
2. Equation (1) gives unconditional DID estimatéiyatr can be computed from Table 2,
as -201.7 kg per adult equivalent (i.e., the déifee in extraction between ‘after’ and
‘before’ in intervention site less the differenceextraction between ‘after’ and ‘before’
in control site). This means that the increasehm dverage amount of extracted forest
products per adult equivalent in the interventide svas 201.7 kg lower than what it
would have been in the absence of the IFP polit§87.0-805.6) — (905.6-835.8). In
other words, the increase was only 79.7 kg instdé2B1.4 kg in the control site, which
means that the increase was 71.6 % (201.7/281wBrIthan what it would have been
without the IFP policy. Table 3 gives the corregfing conditional estimate of -58.9 %,
which suggests that the reduction in forest exwactcompared to a without IFP
scenario, was 165.7 kg (281.4 * 0.589).

Overall, the results suggest that forest prodwss was reduced by 165.7 kg,
compared to a business-as-usual extraction of 130Kd4 (905.6 + 165.7 kg). This
represents a reduction of about 15.5%. Thus, wdstablishment of private commercial
forest plantations lead to a reduction in foregtaetion and a reduction of 15.5% is not
to be ignored, it may not be sufficient to conseratural forests?

Distance to the nearest forest reser¥éte results show that extraction of forest

products increases with the distance from hombemearest forest reserve at decreasing

%0 To put these results in perspective, woody biorismasmajor source of energy for the rural houséht
Uganda (NEMA, 2005), and the annual per capita womsion of firewood is estimated at 680 kg
(MEMD, 2005). Our estimate represents a share feas 24% (i.e., 166/680) of annual per capita
consumption of firewood, since the 166 kg inclubdeth firewood and other forest products.
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rate before the extraction decreases at greatmndess. This finding is unexpected as one
would expect extraction of forest products to dasescontinuously with distance from
the forest. | further examine this relationshipven forest extraction and distance to the
forest reserve using bivariate regression. Figurepdrts the results for both control and
intervention sites before and after the introductad IFP policy. The figure shows a
relationship leaning toward a significant invertdder bell-shaped curve in both sites
before the introduction of IFP, which is consistenth the picture reflected by regression
results in Table 3. On the other hand, after tivduction of IFP policy, we observe that
forest extraction tends to decrease with the digtainom forest reserve as expected.
These results imply that the variation in forestgaction is not only explained by the
introduction of IFP and observed household andagél characteristics, but also that
unobserved heterogeneity across households magiexprt of this variation in forest
extraction. | elaborate on this pattern furthethia next sub-section.

Landholding and livestock ownershipDifferences in productive assets
significantly affect the amount of forest produeidracted; less extraction is observed in
households owning larger herds of livestock andhg&arMore specifically, | observe an
inverted-U relationship between extraction of forgsoducts and productive assets
(landholding and livestock ownership), although tle&tionship is not significant for
livestock ownership. From Table 3 (after taking #igilogarithm), the turning point is
3.1 acres of farmland. That is, extraction of fopg®ducts among households owning
small farmland is high but as the farm size inoegasxtraction is increasing at a
decreasing rate up to 3.1 acres, beyond whichaidradeclines. Compared to results in
Table 1, this turning point of farm size suggebtt redistribution of land in control site
beyond the average farm size holding (2.9 acre)avaduce forest extraction. However,
this turning point is less than the average farpe $n intervention site suggesting that
large farm size alone may not reduce forest extra@nd that other factors are important

as | elaborate in detalil in section 5.4.
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Figure 2. Quadratic prediction of annual forestrastion per adult equivalent (kg) on
distance from home to nearest forest reserve (km).

Other household and village characteristiGther than the policy effect, changes
in forest extraction are also partly explained fedences in: household demographics —
low extraction is common among younger househoétibe¢han older ones (as evidenced
by the U-shaped relationship) especially those \W#s education and large household
size; location differences — high extraction levals associated with households farther
away from input-output markets; population pressunmecrease in number of immigrants
in the community and household population density associated with increased
extraction of forest products.

While these results suggest that the success of pdlley depends on the
household characteristics that define householdaveel they also paint a puzzling
picture. Households extracting the smallest amoahfserest products live very close to
forests and have small stocks of farmland and toaksholdings, but as the distance from
forests increases, forest extraction increasesgaleith increases in farm size and
livestock holdings before declining at greaterahises and larger stocks of landholdings

and livestock. These results may appear countdérrgp but do reflect the reality
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reported in government reports. Poor enforcemetfibrefst protection laws and bylaws,
and unclear forest boundaries have allowed encevadb obtain high crop yields from
rich and virgin forest soils (NFA, 2005; 2006). Mahan 80% of encroachers — mainly
immigrants from over populated districts of soutkstern Uganda — are smallholder
cultivators and cattle keepers (NFA, 2005). Thisyreaplain why we observe smaller
forest extractions for households nearer to fores¢rves compared to larger extractions
for households farther away from forest reservesxplore this interpretation further
using decomposition analysis that controls formetwobtained from characteristics.

5.4 Decomposition of forest products extraction
In this sub-section | seek to establish whetherifference in forest extraction between

control and intervention sites is explained byabserved characteristics or the returns to
these characteristics. Characteristics reportethable 3 but without quadratic terms are
used. Decomposition equation (6) is used for thigppse. The decomposition analysis is
structured in two stages. In stage one, | decomfwest extraction between control and
intervention sites before and after the introductiof IFP policy. In stage two, |
decompose forests extraction by terciles of disafiom home to the nearest forest
reserve. This second stage decomposition anakysksgo explain the observed inverted-
U relationship between forest extraction and distato forest reserves. As in the
regression analysis, the logarithms of forest extva per adult equivalent are used.
Table 4 reports the decomposition results.

The results report the mean predictions of forggtaetion for households in the
control site and in the intervention site and tlufiferences in the first panel. The second
panel results indicate how much of the observetgmrdifice in forest extraction is due to
differences in magnitudes of observed charactesisind how much is due to the
differing degrees of “self-exclusion” from foreskteaction (difference in returns to
characteristics). The results indicate that beftie introduction of IFP policy,
households in control site would reduce forestaetion if they had similar magnitudes
of observed characteristics as those in intervansite. The effect is significant as
indicated by the characteristics coefficient of0O4k. This means that the observed
difference in forest extraction of -0.682 is largedxplained by the differences in

magnitudes of characteristics rather than retwnkdse characteristics.
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Table 4. Linear decomposition of log of forest agtion per adult equivalent

IFP policy effects

Effects by forest distance texi Effects by forest distance terciles
before IFP policy

after IFP policy

Before After 1" 20 31 15 2° 31
IFP IFP tercile tercile tercile tercile tercile tercile
Mean extraction 4.918** 6.593*** 4.034** 5.938*** 6.581** 6.654** 6.491*** 6.404***
in control site (0.285) (0.109) (0.427) (0.376) (0.274) (0.120) (0.367) (0.274)
Mean extraction  5.600*** 6.146*** 3.528** £.585*** 6.119** 6.020** 6.263*** 6.136***
in intervention site (0.184) (0.128) (0.523) (0.189) (0.180) (0.366) (0.195) (0.186)
Mean difference -0.682** 0.448** 0.506 -0.647 0.462 0.634* 0.227 0.268
(0.339) (0.168) (0.675) (0.421) (0.328) (0.385) (0.416) (0.331)
Decomposition
estimates
Observed -1.015%* -0.026 0.640 -0.260 -0.339 0.219 -0.233 0.395
characteristics (0.249) (0.205) (0.665) (0.256) (0.432) (0.457) (0.284) (0.372)
Returns to observe 0.996** 0.435** -0.102 -0.003 2.445%*  (0.682* 1.453* 0.407
characteristics (0.366) (0.209) (0.501) (0.476) (0.397) (0.408) (0.772) (1.530)
Interaction -0.663** 0.038 -0.031 -0.384 -1.643** -0.268 -0.992 -0.534
(0.338) (0.243) (0.510) (0.493) (0.529) (0.467) (0.863) (1.581)
Number of 300 300 113 91 96 124 78 98
observations

*x xx * gre significance levels at 1%, 5%, 10%spectively

After the introduction of IFP policy, the weak buggative effect attributed to
characteristics is virtually zero as indicated bg tharacteristics coefficient of -0.026.
This is expected as characteristics are likelyaimain relatively stable over time, for
example, | observe small variation in characterssteported in Tables 1 and 2. Instead,
the results show that relatively less forest exivacis motivated by changes in the
“returns” to observed characteristics (self-exan$j and these play a significant role in
explaining the differences in forest extraction.

Table 4 also presents decomposition results ofsfoegtraction based on IFP
policy together with distance from home to the $breeserves. The results show that
before the introduction of IFP policy, the foresktraction differential between
households in the control and intervention sited tived nearer to the forests (those in
the first tercile) was attributed to the differeade observed characteristics. However, the
forest extraction differential between househotdthe control and intervention sites that
lived farther away from forests (those in the thettile) was attributed to the differences
in returns to observed characteristics (self-exah)s But after the introduction of IFP

policy, the forest extraction differential betweée two sites is largely explained by self-
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exclusion regardless of the distance from foresemees. In general, it is observed in
Table 5 that before the introduction of IFP polibpuseholds in the first tercile of forest
distance extracted smaller amounts of forest prisdtian those in the third tercile in
both sites. After the introduction of IFP policy,ewsee that the amount of forest
extraction is almost similar across terciles antvben the sites. The general implication
from these results is that self-exclusion as meabsur terms of differences in returns to
characteristics, rather than differences in magleisuof characteristics themselves, play a
significant role in explaining the variation in &st extraction across households in
different locations (IFP policy areas and non-Ifefqy areas).

What policy lessons can we draw from these findindgiselaborate this by
introducing the terms mentioned earlier in secda? the S-policies and X-policies.
As earlier defined, thg-policiesare policies that explain changes in returns teotesl
characteristics (self-exclusion), that is, the pater estimatess) in equation (6), while
the X-policiesare policies that lead to changes in the levelsbsferved characteristics.
The findings in Table 3 indicate that less foregtaction is associated with a number of
factors including: ownership of stocks of farmlaawdd livestock (but with a U-shaped
relationship), low population density, easy acdesmput-output markets, less access to
forest reserves, as well as other household fastech as education of househald.
policies that would reduce forest extraction include resgjtlthe forest dependent
households in non-forested areas with good accessngut-output markets, and
redistribution of resource endowments, e.g., fanchland livestock. However, a policy
promoting redistribution of farmland and livestoskuld have to take into account the
threshold stock of these resources beyond whiastaxtraction declines, since we find
that forest extraction initially increases at ardasing rate as the stock of resources
increases before reaching the turning point. S¥gbolicies may also be costly and
politically controversial, and therefore less likeéb be implemented by governments of
developing countries like Uganda. Othetgolicieslike higher education, which also
tend to reduce forest use (Table 3), are moreigallly acceptable but carry high costs.

Thef-policiescan be interpreted as regulatory policies whicdnge the behavior
(forest use) for a given set of characteristicse TP policy intends to have impact on

the health of the forest reserves by providingratigve sources of wood products and by
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changing the access to forest reserves by estagifiiie private plantations. Thus it can
be seen as a typicAtpolicy within the decomposition framework. The finding gagts

that the policy was indeed successful in changimgst users’ behavior.

6 Conclusion and implications
Faced with increasing rates of deforestation amdstodegradation, the government of

Uganda introduced a policy initiative to consereeest reserves by leasing parts of
degraded forest reserves to private investors tabksh commercial forest plantations.
The policy initiative is premised on the assumptibat the establishment of individual
forest plantations will reduce pressure exertedologl users on remaining natural forest
reserves. This paper examines the impact of thigypdnitiative by answering the
following research question: has establishmenthdividual forest plantations by private
investors reduced extraction of forest productsusgl households?

The analysis shows that the establishment of iddali forest plantations on
forest reserves has led to a slight reduction édoproducts extracted. This reduction is
unevenly distributed along the forest distance frobomesteads and differences in
household characteristics such as livestock andh faize holdings. | found that
households living close to forests and have smaathfsize and livestock holdings extract
small amounts of forest products. As the forediadise increases and with an increase in
farm size and livestock holdings, forest extractiooreases before declining at greater
forest distances and ownership of large farm smkliestock holdings. In other words,
in addition to individual forest plantations haviagweak effect on conservation of
natural forests, there is a nonlinear relationg@fveen extraction of forest products and
distance to forests as well as ownership of prode@ssets like land and livestock.

To understand how variation in observed charadiesiexplain the effect of the
forest plantations policy on conservation of ndtfmeests, | used decomposition analysis
to determine the degree of variation in forestamtton explained by the magnitudes of
observed characteristics and self-exclusion medsureterms of the differences in
returns to these characteristics. | found thateettusion, rather than the differences in
magnitudes of observed characteristics, largelyagxpthe effects of the policy initiative

of forest plantations on conservation of naturatests. High returns to observed
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characteristics, particularly household endowmesftdivestock, land, human capital
indicators such as education of household head,sdmmld size among others
significantly reduce forest extraction and augmém effectiveness of the policy
initiative of individual forest plantations to carse natural forests.

Overall, the policy seems to have weakly reducedftinest use in the order of
15.5% compared to what it would have been in anass-as-usual scenario in the
intervention site. Expected longer term effects, dgample, from the supply of forest
products from the plantations, have the potentidutther enhance the effectiveness of

the policy.
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