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Summary of the Research Project

Natural resources are the key assets on which the poor build their livelihoods. In the absence of appropriate
institutional mechanism poverty and natural resource become interlinked in a manner with one
exacerbating the other. In this regards, gpropriate property right regimes are considered vital both for
addressing the problem of resource degradation and alleviation of absolute poverty. Based on this
conceptual framework the Leasehold Forestry (LHF) for the poor has been practiced in Nepal for a decade.

This study aims to examine through quantitative evidence how far the programme has been successful in
reducing poverty incidence among participating LHF households. The study also aims to analyze the
exogenous factors determining forest output using a household production function under imperfect market
condition. As LHF programme is a demand based programme that has rapidly expanded to 26 of the 75
districts of Nepal within a short span of time, positive changes in socio-economic indicators among LHF is
anticipated. The results of this study will provide policy makers with important insights on management of
degraded land for poverty aleviation. If proved successful, this innovative experiment of Nepal can
provide valuable lessons to countries facing similar resource degradation and poverty problems.



Proj ect Description
A. Research Problem

There is growing literature that provides insights into poverty environmental
inter-linkages and its possible pathways (Parikh, 1998). In a search for what would be
the efficient solution to prevent further degradation of environmental resources, new
paradigms of environmental resource management are being put into practices (Ostrom,
2000). In the context of the world community being committed to the achievement of the
goals of reducing population living under poverty by haf by 2015, the need to
effectively inter-link natural resource conservation and poverty alleviation has become
more pronounced (UNDP, 2006). Many natura resource management activities have
been undertaken in different parts of the world with the expectation that it will
simultaneously address the problem of poverty. Unfortunately, however, many natura
resource management regimes have given rise to conservation - poverty conflicts
resulting in further degradation The appropriate institutional mechanisns that is capable
of addressing these twin objectives has remained a contentious issue.

In this regards, Nepal is acountry with its mountain range as a part of extension
from Pakistan eastward across northern India, and from Nepal and Bhutan to the
Myanmar (Burmese) border making it an integral part of the ecology of the south Asian
subcontinent. About 20 percent of the total land in Nepal is suitable for cultivation with
agriculture and forestry the maor economic activity engaging about 65 percent of the
total population. The population dynamics within ecological regions indicate a large
scale distress migration from the hills to the Terai plains to escape hardships and poverty
imposed by eco-systemic and topographical factors (NESAC, 1998). The country is
characterized by low per capitaincome of US $ 322 which is the lowest in the region and
31 percent of them are poor (CBS, 2003; MOF, 2005, 2006).

Agricultura land, forest and water as the major natural resources of Nepal. But,
Nepal faced rapid deforestation due to inappropriate forest management policies in the
past (Gautam et. al, 2003) Learning from the failure of centralized state management of
forests that took place in the late 1960s, Nepa has been an enthusiastic leader in
experimenting with participatory system of forest governance ( Agrawa et a. 1999;
Agrawal and Ogrom, 2001, cited in Nagendra et a, 2005 ). As a result of this new
initiative, particularly the community forestry programme (CFP), the forest coverage
increased significantly leading to a wide range of environmental benefit and social capital
building anong forest user communities in rural Nepal. The CFP basically had an
orientation towards protection of forest particularly trees rather than other non-timber
forest products (NTFP) and thus, forest rules and regulations were directed towards
raising timber densities as a source of future income stream for members This new
resource management regime, after some decades of experience have, however, brought
into surface some flaws in attaining social justice, specifically due to its failure to deliver
benefits to disadvantaged and marginalized groups of peoplewho depended on extraction
of forest product to supplement their income during lean seasons(Adhikari, 2003;
Tarnowski, 2002; IFAD, 2003). This has cast doubt on the long term future of this
resource regime because the costs and benefits of such practices obviously, will give
rise to the incentives for people towards protecting, or promoting, or destroying the
various forms of natural capita in the future ( Dasgupta et a, 1997).



Natural resources are the key assets on which the poor build their livelihoods. The rural
poor are those with weakest property rights and thus secure rights over land, water, trees
and genetic resources are fundamental to reducing poverty (Gregorio et al, 2004). In this
regards, the concern on the role of property rights and collective action in natural
resource conservation and poverty aleviation has been greatly enhanced during the past
two decades. Since the poor are both the victims as well as the potential agents of
resource degradation, sustainable environmental protection requires that the poor
themselves are made to act as agents of environmental resource regeneration (Parikh,
1998, Angelson and Wunder, 2003). One such paradigm with the poor as the main agent
of forest regeneration was the “Leasehold Forestry” (LHF) that was institutionalized in
Nepa in the 1990s (Ohler, 2000). The idea of LHF developed in the form of a pilot
project entitled the Hills Leasehold Forestry and Forage Development Project (HLFFDP)
financed under loan from International Fund for Agriculture development (IFAD), but
later on undertaken by the government as a component of the national forest programme
due to its far reaching impact. The LHF for the poor specificaly aimed at raising the
incomes of the families below poverty line through sustainable harvesting of forest based
products and to improve the ecological conditions of the hills.

Under a LHF programme, a poor household with less than 0.5 hectare land or an annua
per capita income below NRs. 2500 (or US$ 110) at 1993 prices is entitled to receive a
certain area of degraded land (around one hectare) which they can use to raise and
harvest forest based products for an extended period of 40 years, further extendable to
another 40 years (IFAD, 2003, Bhattarai et al., 2004, Gautam et al, 2003). Five to ten
identified poor households (HH) are provided leasehold land under group guarantee after
formation of leasehold groups. Under LHF, the member are encouraged to cultivate and
extract improved breeds of grass, fruit, medicina herbs, trees etc. but they cannot graze
cattle, cultivate cereals and cut standing trees in LHF land. Technical and financial
support has been provisioned for the production of forage, livestock improvement and
access 1o institutional credit. Presently, there are 18496 HHs in 2524 LHF groups that
cover 11109 hectares of handed over land (MOF, 2005).

The basic difference between LHF and community forestry (CF) deserves attention. The
CF is a common property resource (CPR) regime. The ownership is collective among
member households traditionally depending on the forest in a geographical location As a
result, extraction of forest products is based on group decision in CF. The priority of CF
is generally on conservation and growth or tree stock. In contrast, the LHF is private
property regime in a de-facto sense and state property in a de-jure sense. The ownership
of leasehold plots legaly belong to the identified poor households and the government
itself assures guarantee to the member HH for exclusion from the use of the land and its
product to others. As a result, the individual households can make decision related to
production and extraction from their plots though they may manage the plots in groups to
reduce cost of supervision and to reap benefits of scale; The objective of LHF regime is
the redistribution of assets through production and utilization of NTFP in an
environmentally sustainable manner.



The LHF programme is an innovative property right of outright acess to productive
resources to the poor and collective action regime. The benefits of well defined property
rights are well established in literature while collective actions enable poor households to
obtain resources that would not be possible through individual efforts; it acts as an
aternative for missing markets (for finance, inputs and outputs) and enhances their
bargaining power and access to higher level institutions ( Gregorio et al, 2004). The LHF
possesses twin characteristic: firstly, it is a land redistribution (land reform) programme
that provides the poor with property right on land to work with and; two, it is a special
environmental programme aimed at regenerating degraded and ecologically fragile lands.
Nepal has about 1.56 million hectares of degraded and scrubland which constitute 10.6
percent of the total land area of the country and thisis true for many developing countries
(HMGN/MFSC, 2002; Kadekodi, 2004). If proved successful, LHF has an important
policy implication of emerging as a new kind of property right regime to address poverty
and environmental degradation simultaneously in other countries with similar settings.

The LHF as a new forest management regime has been claimed to be quite
successful in regenerating degraded forest land and improving the ecological condition of
the programme areas of Nepal. Some genera studies of the contribution on household
income through LHF based activities have aso come forth. After more than a decades
experience, LHF has become mature enough deserving a evidence based, in-depth
economic analysisof itsimpact on poverty aleviation among participating LHF HH.

B. Study Goals
The overall study goal is to examine through evidence how far the LHF programme has
been successful in reducing poverty incidence among participating households.

The specific research questions are

a. What changes in socio-economic dimensions has been brought about by LHF
among member households?

b. To what extent has the LHF contributed to reduce poverty incidence among LHF
households?

c. What are the socio-economic factors determining benefit flow from LHF to the
member househol ds?

The specific resear ch objectives of thisstudy areto:

(i) analyze the socio-economic characteristics of LHF households and changesin its
dimensions (including access to physical, human, natural, social and financial assets
necessary for livelihood) brought about after participation in LHF;

(i) examine to what extent has the LHF resource regime contributed to reduce poverty
incidence among LHF households;

(i) Anayze the contribution of various inputs used in LHF and other socio-economic-
access variablesin LHF output



C. Literature Review

Global population growth and consequent human activities have put a burgeoning
pressure on the natural environment and resource availability both at the present and for
the future. After Hardin's (1968) semina work depicting the gloomy future of the
"Commons," a large number of insights have been added to the management of natura
resources that exist as open access, common property (CPR), private and state ownership
or their combinations (Gregorio et al, 2004). "Property rights' has emerged as the most
determining factor for optimal and sustainable management in the discourses in natural
resource management (NRM; Ostrom 2000; Gregorio et a, 2004 )

Property right is the claim over future income stream from an asset (Heltberg,
2001). The 1970s and the 1980s witnessed a major turning point in the property right
regime with increased faith on people as the true ard only reliable agents of natura
resource conservation at the policy level in the developing countries The change in the
orientation was basically due to the realizationthat the costs and benefits of a resource
regime obviously, give rise to the incentives for people (communities) towards
protecting, or promoting, or destroying these resources (Dasgupta et a, 1997). Though
there are a number of general frameworks of natural resource and socia development
pathways, there are no unique models that are efficient, given the diverse socio-economic
and ingtitutional settings that exist among various resource based communities
(Oakerson, 1992; Heltberg, 2001).

Apat from the property right debate for sustainable management of natural
resources, the world also witnessed significant progress in various aspects of social
justice, poverty and deprivation. Greater insights have been added in the dimensions of
poverty which is embedded in the definition and measurement of the two interrelated
concept of income and deprivation. More advanced tools and indices have been
developed particularly by international agencies such as the World Bank, UNDP to cover
broader aspects of human welfare that include quantitative or objective as well as
gualitative, subjective and mrn-monetary dimension of poverty (World Bank, UNDP,
official websites). The sustainable livelihood approach developed and popularized by
DFID has aso drawn considerable attention in addressing livelihood and poverty issues
worldwide. Categorization of the five forms of livelihood assets provide important
guideline for analysis of the impact on poverty and livelihood and enable people to come
out of vulnerability contexts (DFID, Official websites). In this regards, all resource
management regimes have started to be examined from their impact on poverty and
equity as a criteria for success and sustainability.

Natural environment and resources directly affect the lives of the poor in terms of
environment and health (including malaria, diarrhea and respiratory diseases), forest
cover, soil degradation, water and water quality, fisheries and natural disaster. Among the
various resources, forest ranks particularly high due to thelr wider coverage and
livelihood options. Forests play three possible roles in the livelihood of the poor:
supporting current consumption; providing valuable safety net from shocks and provide
possible pathways from poverty (Cavendish, 2006). In terms of economic functions for
the poor, forests help in sustaining consumption, generating cash incomes, provide input



to agriculture and small scale enterprises. The access to forest is embedded in the concept
of land right and the most widely agreed upon route to poverty alleviation in poor
developing countries Secure access to land, is central and cross-cutting to overcoming
rural poverty. Without secure access to land and other complementary means of
production, the rural poor are obliged to adopt survival strategies with short-time
horizons often due to circumstances beyond their control or influence, these strategies
frequently end up degrading resources and fuelling a downward spiral of poverty
(Hardin, 1968).

Access and property right over land and forest resources have remained a very
contentious issue in resource scarce countries like Nepal. Property right to land are a
crucia factor in shaping productivity, efficiency, and distribution in an agrarian system.
In addition, land rights are the salient features of the political economy, distribution and
welfare of rural population (Heltberg, 2001). Handing over forest resources to
communities started as a new kind of regime oriented to improve livelihood in
developing countries after 1970 onwards. As a result, there have been empirical
researches indicating substantial biomass production and enhanced local ecology while
benefiting the local communities with production of forest products in a sustainable
basis(Agrawal, 2001; Jayaswal and Oli, 2003; Baral,2002; Acharya, 2001). In the context
of Nepal, however, the CFP has aso been criticized for its benefiting the rich rather than
the poor, and the poor and the disadvantaged being marginalized from the use rights they
had been practicing since generations (Jayaswa and Oli, 2003). It has aso been claimed
that in course of protecting the community managed forests (CMF), where extraction of
forest products is restricted, the fringes of the CMF have been heavily degraded by both
the poor and non-poor creating another cycle of ecological problem (Saxena 2002). The
LHF programme was thus started to make up for the missing component - the pro-poor
property right regime in the management of degraded land.

There are significant instances of CPR being converted into private property in the
absence of government monitoring and security of tenure to the poor and needy. Such
conversions have mostly ended up in the usurp of land by the elites (Karanth, 1992). In
yet another study in Africa, it was observed that privatization had led to increased
investment in rangeland improvement but at the same time has led to resource
degradation due to increased herd size. At the same time, it has created doubt whether the
safetynet provided by common rangeland during shocks would be counterbalanced by
benefits from intensification while the long terms impact is yet to be seen (Mugerwa et al,
2006). In contrast to permanent kind of privatization LHF is a kind of contractual
private property right on land intended for environmental regeneration with the final
tenure right still secure in the hands of the state. It aso possess a characteristics of
managed commons as lands are aways handed over in groups because individua
property rights are cumbersome and hard to enforce, particularly when they are owned by
the most vulnerable section of the society (Heltberg, 2001). It deserves particular
attention in the case of LHF whether this transfer of property fright over land would be
able to secure enough incentive for investment that was missing. In this regards, an
earlier project evaluationof LHF in Nepal has already claimed that the poverty impact of
the LH land allocation to the households were dependent on three main interconnected
factors: the productive potential of the leasehold sites themselves, their location in terms



of markets and communication, and the degree of dynamism and collaboration within the
groups (IFAD, 2003).

Regarding the LHF, being a relatively recent experiment, the various aspects of
LHF have not been adequately covered both from the theoretical aspect as well as from
practical experiences. Based on Indian experience as a secretary of the Ministry of forest
and Environment, Saxena (2002), using various land statistics has pointed out the huge
potential of degraded land benefiting the local farmers through forward linkage with
forest based industries. But its property right transfer is yet to start in India. A study by
Ohler (2000) was conducted with a small sample size of 147 HH of the LHF programme
in Nepa to assess the effectiveness of the Hill Leasehold Forestry and Fodder
Development Programme. The study was a cross sectiona analysis with use of mainly of
qualitative information. The findings indicated a general positive outcome of the project
with improvement in the harvest of fodder and firewood, and income from livestock.

Another study was conducted by Bhattara et. a (2005) to examine the
effectiveness of the programme in enhancing livelihood and equity and it contribution in
transforming power and position of the disadvantaged and marginalized section of the
community. It was a case study using qualitative tool with focus in one of the programme
district covering 10 LHF groups. The study concluded that externally assigned forest use
rights was not operational and had led to conflicts in the community. The study has
recommended promoting rights of the poor from civil perspectives to enforce
programmes targeted towards the poor. Likewise, case studies of nine LHF in western
Nepal by Baral and Thapa (2004) identified that the LHF for the poor are a case of well
intended interventions leading to unintended consequences. The study has pointed out to
sub-optimality in environmental recuperation, potential unsustainability and social
inequality. The authors recommends for infusion of community forestry and LHF in a
broader framework of poverty aleviation with recognition of the indigenous use right of
the communities over local resources. Likewise, astudy of institutional sustainability of
LHF by Nagendra et. a (2005) among LHF users and other forest users through case
studies observed that the success of the LHF depends not only on changed legislation that
places a new institution in place but on the interface with existing institutions and the
manner in which the interface evolves over time in response to the expectation of local
communities.

As a resource regime under private property, the LHF come under the household
production system under peasant economies characterized by absence of market or
imperfect market. Such households are also termed as functioning under nonseparability
condition (the HH do not have a separate production and consumption/work function;
Sadoulet and de Janvry 1995; Sills et a.2003; Janvry et a, 1991) The production decision
related to natural resource extraction is mainly determined by exogenous factors rather
than market prices. Sadoulet and de Janvry )1995) rightly note that with no less than a
guarter of the world population as small holder farmers supporting their livelihood from
forest sources and agriculture output, understanding the determinants of their welfare is
of prime concern in any strategy of poverty alleviation

Thus, a survey of the available literature indicates that LHF is an new kind of
regime lacking precedence. Some studies conducted so far are of a case study nature and
based on qualitative information. Even in cases of quantitative data, the sample size and



coverage are small and did not focus into economic aspects. The tools used were very
elementary and lacked use of conceptua model for analysis and dd not address the
required intensity of the dimensions of poverty and livelihood improvements Thus, there
is clearly a lacunae in the economic analysis of the various aspects of this resource
management system from a economic theoretical and poverty alleviation perspective.

D. Research Methods
1. Hypothesis/ research questionsto be tested or answered

Hypothesis 1: Membership in LHF improves access to assets (physical, human, natural,
socia and financial) for livelihood and consequently per capita income of HHs

Hypothesis 2: The poverty incidence among LHF members with at least five years of
participation has declined compared to their initial proportion.

Hypothesis 3. (a) These variables have positive impact on LHF output: HH time
allocated in LHF management, quality of the LHF land, number of hard tools endowment
and access to training. Likewise, education, male headed household, higher caste status,
ingtitutional credit, participation in socia organizations have positive impact on LHF
output. (b) These variables have negative impact on LHF output: area of private land
holding, distance to market, road head and transaction cost

2. Theoretical ideas underlying the study

This study comprises of two components: (i) analysis of the determinants of economic
benefits to the LHF HH using a HH production function approach and; (ii) Comparative
analysis of poverty among LHF and a non-LHF HH.

(i) Household Production Function Framework

Poverty is mainly a phenomenon of rural areas isolated from mainland economies.
Subsistence farming, wage labour in agriculture and dependence on collection of CPRs
etc. are the common characteristics of the poor HHs. Successful poverty alleviation
necessitates an understanding of the decision process of HHs in such economies
characterized by absence or imperfections of markets under various resource endowments
conditions(Sadoulet and De Janvry; 1995).

Under perfect market conditions, products and factors are tradable and the opportunity
cost of any product or factor held by the HH is reflected in the market price. Under, this
condition, separability holds and the producer side of the model can be solved prior to the
consumer/worker side (Janvry et al, 1991). Practically however, rura households are
located in environments characterized by market imperfections due to wide price bands,
high transaction costs etc. With market failures, corresponding goods or factors become
nontradable. Prices are no longer determined by the market but internally to the HH as
"Shadow prices'. In such a case nonseparability exists between production and



consumption decisions and nonseparable HH model becomes relevant (Sadoulet and De
Janvry; 1995).

The utility maximization of such households are constrained by HH time, agricultural
production function, forest sector production function cash flow etc. Solving the utility
maximizing function subject to the constraints by the Lagrangian Multiplier method will
lead to introduction of a number of Langrangian multipliers that represent the shadow
values for the HH time, agricultural output, forestry output and the budget respectively.
Derivation of the first order condition (FOC) related to forestry sector output is enough to
indicate that the shadow values which are internal to each household, depends on the full
set of exogenous variables. As aresult, the HH production and labour time allocation and
other decisions related to forest management become dependent of the exogenous
variables in the system (Sills et al, 2003; Subhendru et a, 2003). This dependence of
production decisions on HH characteristics, preferences and endowments is termed as
non-separability in the HH production literature and results whenever key markets are
missing or incomplete (Sadoulet and de Janvry 1995; cited in Sills et a). The detail
derivation of dependence of production on preferences, technology and input
endowments under condition of non-separability has been placed in the annex (Annex A)
to maintain flow.

Regarding the linkage between forest resource and poverty, the impact of poverty on
degradation is found in the literature, such as (Jodha, 2005; Heltberg, 2001). However a
handful literature is available on contribution of forest resources on reducing the poverty.
The forest resources are important as input inagriculture and livestock production in the
rural economy. This suggests that it may be possible to uplift the people from poverty
using forest resources. Though, forest resource have no direct impact on poverty
reduction, the channel of the contribution is clear and that may be theoretical as well as
policy important. The production function suggests the relation between output and
resources or input. For this purpose the HH Household production model suggested by
(Subhrendu et a (2003) and Sills et a ( 2003) has been followed to establish the
contribution of LHF in HH production.

The Model:

We use amodified version of Sills et al (2003) and assume that the Output from the LHF
(F) isafunction of total time alocated to leasehold forestry (T ; which depends upon
demographic and other socio-economic characteristics of the HH), bio-physical condition
of the forest (B), Household's knowledge of forest management and forest product
markets (H), endowment of productive assets used in forest management (?).
Symbolicaly,

F=f(Te,B,H,?)

The above functional form can be trandated into a regression model with Fasa
dependent variableand Tg, B, H, and ? asindependent variable. It is assumed that Te
B, H and ? are positively related to F. The Theoretical regression equation in its natural
log linear form will be:

INF= R+ INTe+ R INB+ B InH +34In? +1 (1a)



Where, (3 are the elasticity coefficient of LHF production with respect to its determinants.
M is the stochastic error term.

The double log linear equation with LHF income (LHFY) as a depedent variable in its
elaborated form and respective dummy variables is given below.

In LHFY = b o+ bs In HHSIZE + b, In LABOUR + bz In EDU+ b4 CASTE + bs
GENDERHHH + 4bg LITHHH + b7 MEMBER+bgTRAIN+bg In PCI + Inbyg
FOODSUF + b11 In HHTIME + b1 In PRIVLAND + b1z In LHFLAND + b14In
QUALLHF + b5 In LARGERUM + b1 INn SMALLRUM b17 In ASSET + bigIn
DISTROAD + bjgln DISTMARKET +bIn INSTCREDIT ............ (1b)

LHFY is in gross value of output from LHF. The relevant variables and their
specifications are given in Table 1 below.

(i1) Poverty Analysis Framewor k

There are several dimensions of poverty such as the income poverty, capability poverty
and poverty based on vulnerability and livelihood. Though consumption data are more
reliable than income data for poverty analysis, consumption data are difficult to collect
and lack reliability unless robust methods are used under strict supervision. Resorting to
income data becomes the only option in the face of these difficulties (World Bank, 2006).
Among the income/consumption poverty indicators, Foster Greer Thorbecke (FGT) class
of poverty indices are most common due to the simplicity of ideas inherent in them.

The Foster Greer Thorbecke (FGT) class of poverty measures are defined as

q
P.(x2)=@/m (9,/ 2*
i=1
Where,
X = income
n = total number of households
g = number of poor households
g = (zX) is the income shortfall of the " household.
z > 0 isthe predetermined poverty line
a = a measure of poverty aversion (measures with larger "a' are more sensitive to the
poorest poor)
for a= 0, Pawill be equa to the headcount ratio
a=1, Pawill be equal to normalized poverty gap
a= 2, Pawill be equal to the squared normalized poverty gap ratio

(Maltsoglou and Taniguchi, 2004)
Regarding the poverty line income, anumber of poverty line incomes arein use. They are

the poverty line adopted by the local governments based on the minimum cost of living
and have been estimated differently for different physical regions. The other poverty line



income are "1$ aday" and " 2 $ aday" criteria used in international comparisions (ADB,
2004).

The present study aims to analyze the change in poverty status among HHs after
participation in LHF groups. This necessitates the availability of a baseline income data.
It is found to be mandatory for the LHF group to prepare an Operational Plan (OP) and
submit it to the Department of Forestry before legal document of LHF plots ownership
are handed to the LHF HH. This document contains data on HH structure, land and
livestock possession, months of food sufficiency, sources of income by importance
category. But it does not provide income data for HHs. As a solution to this problem, we
have the information that these HH were identified as poor by the community through
Participatory Rural Appraisal (PRA) at the time of membership based on criteria of HHs
with less than 0.5 hectare land or an annual per capita income below NRs. 2500 or US $
110 at 1993 prices (IFAD, 2003). We, therefore, consider all participating LHF HH as
living under poverty at the time of LHF group formation.

Once we have this provision for baseline information and present HH income obtained
through primary data collection, the head-count index will be calculated using per capita
income. This will revea the change in the poverty status of the LHF HH members. This
approach will be complemented by data collection from a control ( comparision) group.
For this purpose, incomes and other variables of LHF HH will be compared with a
control( comparision group). The control group will comprise of HH who were eligible
but did/could not join the LHF due to various reasons at the time LHF groups were
formed. Their selection will be made by local communities from adjoining settlements
based on participatory rural appraisal (PRA) technique, the technique that was used at the
time of group formation.

The poverty gap and severity will be estimated for both the case and control groups. The
capability poverty and change in vulnerability in terms of months of food security will

be examined mainly based on the variables available in the OP. The study will be further
enriched with equity analysis using per capitaincome quintile groups and LHF incomes.

In addition, Snce we are interested in analyzing the impact of LHF on poverty among
participating HHs, afunctional model can be used to explain the relationship between per
capita income (PCl) of the HH members and income from LHF controlling for other
sources (agriculture, wage earning, remittance income etc), HH characteristics and other
variables. Based on economic theory, we assume that the per capita income is a positive
function of income from LHF (PCL), agriculture and livestock (A), wage earning(W),
other income including remittance(O) earning and are conditioned by other socio-
economic and other characteristics of the HH(F). Symbolically,

PCI=f(,A,W,O,F)

Accordingly, we can transform it into a double log regression model with the total per
capitaincome (PCl) as a dependent variable and sources of HH income and other socio-
economic and market access as explanatory variables. The regression equation in its log
linear form with stochastic error term will be:

INPCl= [+ INL+ R INA+RInW +14InF + 1 (29



Where, (3 are the elasticity coefficient of PCI production with respect to its determinants.
M is the stochastic error term. The double log linear equation with per capita income
(PCI) as a depedent variable in its elaborated form and appropriate dummy variables is
given below.

INPCl= bo+b;INHHSIZE +b2In LABOUR + bsIn EDU+ b4 CASTE + bs
GENDERHHH + +bg LITHHH + b7 MEMBER+bgTRAIN+bg In LHF INCOM +
+b1oIn AGRIINCOM Inb1; ++b12In WAGEINCOM + +b13In OTHERINCOM +
Inb14 FOODSUF + b15INHHTIME + b1 In PRIVLAND + b17In LHFLAND + b1g
In QUALLHF + b19In LARGERUM + b2 In SMALLRUM + b2 INASSET + bz In
DISTROAD + bysIn DISTMARKET +b24In INSTCREDIT .............(2D)

The description and specification of the relevant variablesis given in Table 1. Below.
This regression model will be run separately for case HH and control HH groups.

Possibility of using other regression models such as the logit/probit/tobit model will be
explored in course of additional literature review.

Descriptions of Explanatory Variables used in Eqn (1) and (2)

Variables Description

HHSIZE Number of membersin the HH

LABOUR 1for each HH member between age 15 and 59; (10 years> age
<15years) = 0.5 ; >60 years =0.5

EDU Mean years of schooling of HH members>5 year

CASTE Lower caste dummy for untouchable (Dalit=1, O otherwise)

GENDERHHH | Gender dummy for HH head, (if male =1, O otherwise)

LITHHH Literacy dummy of HH head, (if male =1, 0 otherwise)

MEMBER Dummy for membership of HH member in income
generation/saving group, (if member =1, O otherwise)

TRAIN Dummy for training received (if trained =1, O otherwise)

PCI Per capitaincome of HH

FOODSUF Months of food sufficiency

HHTIME Average household time allocated in LHF per day

PRIVLAND Area of private land

LHFLAND Area of LHF land

QUALLHF Bio-physical state of LHF land, good =3, medium =2, poor = 1

LARGERUM Number of large ruminant (cow, bull, buffalo)

SMALLRUM Number of small ruminant (goat, sheep, pig)

ASSET Vaue of hard tools used in forest management

DISTROAD Distance to the nearest motorable roadhead

DISTMARKET | Distance to the nearest market

INSTCREDIT Institutional credit access dummy (if obtained institutional credit =1,
0 otherwise)




LHFINCOM Total value of output from LHF sources(in gross vaue terms)

AGRIINCOM HH income from Agriculture and livstock(in gross value terms)

WAGEINCOM | HH income from wage/salary earning(in gross value terms)

OTHERINCOM | HH income from other sources (remittance etc)

3. A description of the study site

The study will be conducted in two of the ten districts in the mid-hills of Nepal which
have the largest number of LHF groups and more than five years of LHF experience. The
selection of the district meeting this criteria will be based on recent information from the
Leasehold Forestry Division of the Ministry of Forests, Kathmandu. Effort will be made
to cover different agro-climatic zones. More than five years of LHF practice has been
selected as acriteria in consideration with the period necessary for adequate biomass
growth and its consequent benefits flow to the LHF HH.

4. Variablesto be measured

The socio-economic variables that will be used in the study are caste/ethnicity, HH size,
educational status, gender and education of HH head, physical facilities (roofing, toilet
availability, means of HH lighting), area of privately owned land, rented in lands, LHF
land, units of large ruminants, units of small ruminants, months of food sufficiency,
incomes from various sources etc. The variables related to LHF comprises of HH time
allocated to work in the LHF plot by different members, output from the LHF, productive
assets used in LHF and their values, the physical quality (grading) of leasehold land,
access to irrigation facility and transaction cost related to LHF. The variables related to
transaction costs are: number of meetings held in a year, average duration of the
meetings, participants in the meeting (Mae/Female), the number of times LHF member
HH visit the Department of Forest in ayear, and expenditures incurred in the visits. The
physical/ technological variables constitute of time taken to travel to market centre and
nearest road head. Other variables include membership of the HH in income
generation/saving groups, other social organizations, availability of institutional credit
and technical support etc. Among the above variables, value of the LHF products and
other sources of HH income will be the outcome variable related to poverty analyss.

5. Datato be used and Collection M ethods

The study will be based on primary as well as secondary data. The Operationa Plan (OP)
document of LHF groups will be the main sources of secondary information The OP
document of the LHF groups which are obligatory before handing over LHF land to the
groups are available with the LHF group as well as the concerned District Forest Office.
This information will be copied in a similar format from the DFO/ LHF group. The OP
document has record for the following information for each LHF member HH.

(& HH composition by sex and educational status

(b) Land ownership by category based on productivity

(c) Sizeof livestock holding by category

(d) Sources of income in order of importance

(¢ HH food sufficiency by months



(H  Change in membership status by reason (if any)

Next, primary cross sectional data will be collected from the LHF HH through structured
interview schedule administered at the household level. The questionnaire will be first
pre-tested in a nonsample district. Since the present study is based on a comparative
analysis between HH who have participated in LHF (the case group) and those who have
not (control or comparision group), the same set of questionnaire will be administered to
the control group too.

Quadlitative information for greater insights will be obtained through focus group
discussions (FGDs) with the institution that coordinates LHF at the district level,
government forest official, district level leadership of community forestry, supporting
agencies and other stake holders and key informants in the community before finalization
of the study protocol. This will contribute to incorporate any missing aspects that are
important from LHF perspective. FGDs at local level will aso be conducted with key
informants to cover other socio-economic issues for greater insights.

The sampling unit will be the LHF user groups while the LHF households (HH) serve as
source of information. For this purpose, the selected two sample districts will be further
divided into various clusters based on climato-ecologic zones and ethnic compositions in
consultation with the District Forest Office. Simple random sampling will be used to
identify the LHF groups in the selected regions. According to LHF rules, each LHF group
consigt of five to ten HHs. All the members HH in the selected group will be the units of
information collection. To make the sample size large enough for statistical analysis
purpose, the sample size has been proposed to consist of 350-400 LHF households in two
districts.

Regarding the comparision (control group), a list of HH who were dligible but did/could
not join the LHF due to various reasons at the time LHF groups were formed will be
obtained from the same or adjoining communities using the PRA technique in the
communities. This was the same technique used in the identification of HH for LHF
group when LHF groups were formed. About 100-150 households will be selected as
control group to ensure adequate number for application of robust statistical tools.

6. Methods of Data Analysis

All the quantitative data collected in the field will be entered in the SPSS statistical
package. As mentioned earlier, the secondary data collected from the operational plans of
the LHF thet will serve as baseline datawill be coded and entered in computer. Likewise,
the primary data collected will be cleaned and edited and computer entered. Analysis will
be conducted for smple descriptives for the variables by district, ethnic groups, income
groups etc. The change in the socio-economic variables will be examined using the
baseline and recent cross sectional data. The income from forest and al other sources will
be calculated to obtain HH income and per capita incomes. This will be income in the
gross sense. Since dl the LHF HH are poor HHs by government definition, we assume
them with per capita income below poverty line initially at the time of group formationas
discussed in the theoretical framework (section 5). The change in poverty incidence
after more than 5 years of LHF participation will be examined using recent per capita
income obtained from HH income data collected through questionnaire survey. The



poverty incidence will be measured using different criteria such as the criteria set by the
government of Nepal for the study districts; US $ 1 per day; and US$ 2 per day. The head
count index, poverty gap and severity indices will be estimated and presented for
comparision of both the case and control groups. Regression analysis will be conducted
using SPSS and STRATA dtatistical package and results interpreted with reference to
relevant theories and similar studies. Possibility of using other regression models to
logit/probit/tobit model will be explored in

enhance further understanding through
course of additional literature review.

7. A matrix showing the link between each proposed hypothesis, research design,

data variables and data sour ces

Matrix Showing Links Between, Objectives, Hypothesis, Indicator sand Sour ces of Data

Objectives Hypothesis Indicators Sour ces of Data
Primary
Sour ces (PS)
and Secondary
Sour ces (SS)
Objective1: Hypothesis 1:
Analyze the socio- | Membership in LHF HH size (M/F) PSand SS
economic improves accessto Age structure of HH members PS
characteristics of assets (physical, Y ears of schooling of age>5 PSand SS
LHF households human, natural, Literacy status of HH head (Y/N) PS
and changesinits | socia and financial) Areaof Agriculture land owned PS and SS
dimensions for livelihood and Areaof land rented in PS
(including access | consequently per Category of self owned land PSand SS
to physical, capitaincome of HHs Roofing/lighting source of House PS
human, natural, (use of available Availability of Latrine PS
socia and baseline dataas a Months of food sufficiency PSand SS
financial assets reference point for Large ruminant units PSand SS
necessary for Socio-economic Small ruminant units PSand SS
livelihood) after variables). Units of fodder, firewood and other
participation in products extracted
LHF; Timeallocated to LHF management
per week PS
Borrowed institutional credit (Y/N) PS
Technical Training/assistance obtained | PS
Nature of products (for market vs.
subsistence) PS
Unit of production (individual/group) | PS
Membership in savings group PS
Membership in other social
institutions PS
Distance to the nearest road head PS
Distance to the nearest market centre PS
Market wage rate(Fe/Male) PS
Freguency of Market visit PS
HH income from
from wages and salary PS
agriculture crops PS
Remittance earnings PS
PS

sales of LHF products




Other sources PS
Objective 2: Hypothesis 2: -HH size PS
examine to what The poverty | - HH income from
extent has the incidence among Wagesand salary PS
LHF resource LHF members with at Agriculture crops/livestock PS
regl me least five years of Remittance earni ngs PS
contributed to participation has Value of LHF products PS
reduce poverty declined compared to Other sources PS
incidence among | their initial
LHF households; | proportion .
Objective 3 Hypothesis 3: - HH time alocated in LHF
Analyze (@) These variables management PS
contribution of have positive impact | - Quality of LHF land PS
various inputs on LHF output: - Number of hard tools endowment PS
used in LHF and HH time allocated in | - Accessto training. PS
other socio- LHF  management, | - Education PS
economic- access | better  bio-physical | - Male headed household PS
variablesin LHF condition of the LHF | - Higher caste status PSand SS
output land, number of hard | - Institutional credit PS
tools endowment and | - Participation in social organizations PS
access to training. | - Areaof privateland holding PS
education, male | - Distance to market PS
headed  household, | - Road head PS
higher caste status, | - Variablesrelated to transaction costs
institutional  credit, - Number of meetings of LHF group
participation in social inayear PS
organizations - Average time spent in each LHF
(b) These variables group meeting (Fe/Male) PS
have negative impact - Number of institutional visits
on output: related to LHF in ayear PS
area of private land - Averagetime per visit PS
holding, distance to - Average amount spent per visit PS
market, road head
and transaction costs

E. Results and Dissemination

1. Expected Results

As a demand side initiative by the LHF lessee themselves for their economic upliftment,
it is expected that the socio-economic indicators at present will have improved compared
to the base-line situation. It is also expected that the contribution of the LHF products on
HH income and Per-capita income will be proportionately higher than that of other
common property forest dependent HHs in Nepal due to institutional simplicity and
unrestrained extraction right granted to LHF HH. An analysis of the contribution of LHF
among more forest dependent LHF member households will give an even better picture.
The analysis of per capita income of HH will provide the present incidence of poverty
among LHF HHs and is expected to decline. This will indicate the extent of success of
LHF in benefiting the poor and uplifting them from poverty. The regression analysis will




indicate what socio-economic variables including transaction cost have a major role in
determining the income from LHF sources.

2. Any local, regional or national policy implication

Nepal has significart amount of degraded land and scrubland. Land-degradation in the
hills and mountain has severe impacts on people living in foothills and plainsin the Teral.
Every year, numerous human life and property worth millions of dollars islost in Nepa
due to ecologica disasters. One of the main reasors behind degradation of shrub and
scrubland is the absence of well defined property rights. Though such lands are providing
some livelihood to local poor population, such lands are long awaiting sustainable
utilization through investment of capital and human labour. The utilization of these lands
will improve the ecological condition on the one hand while improving the economic
status of the poverty ridden local population.

Some CF have introduced the concept of providing some patches of land within CF land
to identified poor families. This has improved the economic status of the poor households
(IFAD, 2006). Success story of LHF will contribute to institutionalize the concept of
LHF as a component in the CF. It is important to note that the sustainability of LHF has
also been threatened by its conflict with CF where management of CFs are dominated by
local elites and high caste users while LHF are owned by weak and marginalized low
caste households (IFAD, 2003; IFAD 2006)

The rapidly expanding LHF programme in recent years suggest that demand for such
land is increasing because of the increased access of the poor on natural resource,
particularly land. But since these poor HH are provided with degraded land initially, the
overall success of the programme depends upon whether LHF programme has been
integrated with other programmes that improves the access of the poor HH in credit,
insurance for further income generation. The findings is expected to provide planners and
policy makers with valuable insights for improving and restructuring this programme
with other supportive activities (for instance, credit, livestock improvement, more
productive NTFP farming etc) towards desired goals to establish LHF as a successful
concept in CPR regime.

G. Timeline.

The tentative time estimated for the study is 18 months and is subject to slight changes.
The field work will be most appropriate during the dry seasons (November-May) due to
road access availability.



ActivitiessMonths

Review of
literature and
preliminary field
visit

Pre-testing and
finalization of

study protocol
Field Visit / Data
Collection

Data cleaning
editing, and data
entry

Analysis of data
Preparation  of
draft paper

Submission  of
finalized paper
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. Financial Information

. Resear ch Expenses

Research Travel

Collection of study material and preliminary field visit (10days*6000) = 60,000

Field Work (Field allowance including transportation)

Pre-testing field vigit (5 days* 6000) = 30,000

Fina Field Visit (100 days*6000) = 600,000

Research Supplies

Study material photocopies, printing of draft and final protocols = 40,000

Stationeries, printing ink, printing paper etc = 25,000

Research Assistant

Research Assistant

(Deskwork and data entry: 6 months* 15,000) =90,000

Research Assistant

(Fieldwork) (90 days* 2* 600) = 108,000

Others

Institutional Overhead (10% to Tribhuvan University) = 95300

Totd = 1048300
. Dissemination Expenses

Dissemination Expenses (tentative) = 50,000

Grand Total NRs. 1098300.00 (US$ 14644)

(Note US$ 1= NRs. 75)



4. Bibliographical Information
A. Researcher's education, experience and accomplishment relevant to the Proj ect

| am a lecturer in Economics in Tribhuvan University with my Masters Degree (MA in
Economics) from Tribhuvan University in 1989. | have been teaching public economics
and Development Economics for the last 15 years. Presently, | am also enrolled as a PhD
student in Tribhuvan University. My topic of PhD is related to Common Property
Resource with focus on Leasehold Forestry and its impact on poverty aleviation. Thus
my present proposal coincides with my PhD topic. | feel that the quality of my PhD thesis
will be greatly enhanced through interaction with experts that SANDEE provides its
research fellows, if | have the opportunity to undertake this proposed study. For this
reason the proposed study is of great significance to me. | had a three week
Environmental Economics (EE) Training provided by SANDEE that encouraged me to
come in this field. In addition, there is a scarcity of manpower related to environmental
economics in Tribhuvan University due to which no Environmental Economics courses
are taught at the Master's level. My endeavour is to promote EE course in my institution
as afaculty trained in that discipline.

| have a paper published on environmental economics in a peer reviewed journal
published in Nepal. A paper that was accepted for presentation in the 3 World Congress
of Environmental and Resource Economists but could not be presented due to funding for
travel. | am approaching international journal for its publication. Earlier I had worked in
the area of Health economics too.
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Appendix A

The household production function for a utility maximizing HH subject to the various
congtraints in the context of arura LHF HH can be written as:

Max U (Au, My, Fr, Th, F)
s t.

DT=Tyu+Ta+Te+Tw

(2)A:a(TA ,FA,MA,?)

(B F=f(Te,B,H,?)

A F=Fa+Fy+Fy

(5)Pa (A-Any) +Pr. (F-Fy—Fa) +Py. Tw +1=Py.(My + Ma + Mg )

The household engages in agriculture and livestock raising (A), forest management (F),
and wage labour (including remittance). The HH seek to maximize a single utility
function which depends upon consumption of agricultural goods (An), market goods
(Mp), forestry goods (Fy) , home time (Ty) with HH utility is conditioned on
preferences (F) determined by HH (demographic, socio-economic)characteristics.

It is assumed that market exists for agricultural products and forest products and labour
but are partial and imperfect. The price of labour is assumed to depend upon the wage
rate at alternative employments. The amount of labour is constrained by household time
(T) and cash incomes are constrained by agriculture income, forestry income, wage
income and other incomes (I) . Constraints also apply to agricultural production and
forestry production. It is assumed that the agricultural production is afunction of time
allocated by HH on agriculture (Ay), farm inputs obtained from forest sources (Fa),
market inputs such as chemical fertilizers (Ma) and conditioned by fixed HH production
endowments such as land, livestock, agriculture implements and technology (?).
Production from forestry is aso conditioned by HH production endowments. In addition,
it is aso conditioned by bio-physical state of the forest land (B) and HH access to
knowledge of forest product management (H). The inputs in the forest production are the
household time and market inputs such as improved grass seed, saplings etc. forest
products are either used for HH consumption, as inputs in agriculture (Fa) or for sdein
the market (Fu).

The constraints (3) and (4) can be combined resulting in four constraints before we create
a Langrangian function . The Langrangian function thus consists of four Langrangian
multiplier (s, ?, 4 and 3) or shadow values for HH time, agricultura output, forestry
output and the budget respectively:



L:U(AH,MH, Fu, Th, F)+S (T-TH-TA-TF-TV\/)+?{ a(TA ,FA,MA,?)—A} +
H{f(Te,B,H,Mg, ?) —(Fa +Fu + Fm)} +B{(Pa (A-Ap) +P:.(F-Fq) + Pw. Tw +1
- Pum .(MH + Mp + Mg )}

The 13 choice Variables and four constraints result in 17 first order conditions (FOC). To
conserve space only those FOC related to LHF production and consumption decision
variables (Fy, Tr, Fa , Mg, Fu , Pe, F) are mentioned below.
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Among the various FOC equations related to the forestry sector, we can rearrange
equation (1) and (2) as shown in (8) which indicates that the shadow value of forest
output depends upon the exogenous variable representing the endowments available to
the HH such as land, livestock, agriculture implements and technology (7). Likewise
equation (9) isindicative of the fact that shadow value of time is determined by the
shadow value of forest output and the shadow HH utility function. As explained earlier,
the HH utility function is conditioned on preferences (F)determined by HH
(demographic, socio-economic) characteristics.

L = T -m=0b m= = (8)
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Thus, shadow values which are internal to each household, depends on the full set of
exogenous variables. As a result, the HH demand for forest products, time allocated to
work in management of forest resources are also functions of all exogenous variables in
the system (source). This dependence of production decisions on preferences and
endowments is termed as nonseparability in the HH production literature and results
whenever key markets are missing or incomplete (Sadoulet and de Janvry 1995; Sills et
al, 2003).



|. Draft Questionnaire (Preliminary Dr aft)

Appendix B
Questionnaire for Household Survey

Researcher: Bishnu Prasad Sharma Interviewer
Date of Interview: Village /Ward:
Name of Household Head: Age............. Caste.........

A. Demographic Information
Please read out and fill the following information

S.No. | HH member Age Sex Education | Occupation
(year) (M/F) | (Noof (code)

school
years)

1.

2.

3.

4.

5.

6.

7.

8.

0.

10.

Occupational code:

Agriculture=1 Business=2 Service=3 wagelabour =4

Agriculture+ business=5  Agriculture + service=6

Agriculture + wage labour = 7 Others (specify) = 10

B. Land Holding and Tenure
Please read out and fill the following information

Land type Homestead Agriculture and LHF land tenure
Agricultura land LHF land
Self owned Share Others
cropped
Irrigated
Un-irrigated
Total




C. Mgor cropsand annual income

Crop

Unit

Total Production

Unit price

Tota income

Paddy

Maize

Whest

Millet

Barley

Potato

Oilseed

Fruits

Vegetables

Others

D. Livestock Owner ship

Category

Units

Buffalo

Cow

Bullock

Goat

Sheep

Pigs

Chicken

Others (specify)

E. Income from the sales of livestock products

Product

Unit

Total
production

Unit sold

Unit price

Totd
income

Milk

Meat

Egg

Wool

Others
(specify)

F. Income from

the sales of livestock

Product

Unit sold

Uni

Total
income

t price

Buffalo

Cow

Bullock

Goat

Sheep




Pigs

Chicken

Others
(specify)

G. Off farm incomes

Sources

No. of HH members involved

Annual income Rs

Mae

Female

Made

Female

Business

Service

Wage labour

Remittance

Pension

Others

H. Annual Income from forest productsfrom Private/ community forest/ leasehold

land/ open access

Product

Units

Private land

Community

forest

Leasehold
forest

Open
access

Firewood

Tree fodder

Timber

Leaf litter

Thatching grass

Fruit/nuts

Medicina herbs

Grass

Grass seeds

Others (specify)

|. Timerequired to collect forest based productsfrom LHF

Forest
product

Units

Basis. Day/
week/month
1Y ear

Time taken in hours

Before LHF

After LHF

Men

Women

Children

Men

Women

Children

Firewood

Week

Fodder

day

Leaf litter

day

Others

J. Information related to Leasehold Forestry practice

| S.No. | Particulars




1. Number of years the HH has been a member of LHF (years)

Number of HH members in the group (No)

Production is done on agroup (G) /individual basis (1)

Has the HH ever borrowed institutional loans (Y/N)

Has the HH ever received technical training (Y/N)

What trainings has the HH members received (specify)

What is the product the HH has focused on (grass, grass
seed, milk, medicinal herbs, others) specify based on priority

Are you a member of community forest users group (Y/N)

Are you a member of any other social organization (Y/N)

Are amember of the savings group (Y/N)

Time taken to reach the nearest motorable road head (hrs)

Time taken to reach the nearest market centre(hrs)

Time taken to reach the district forest office (hrs)

Time taken to travel to LHF from home (hrs)

K. Information related to Physical facilities

S. No. | Particulars Before
LHF

After
LHF

Roofing material (Thatched, Corrugated sheet, tile, Cement)

Availability of toilet (Yes/No)

Means of Lighting (pine, kerosene, solar, electricity, others)

L. Information related to Transaction Costs

Particulars Response

How many timesin a year is the LHF Group meeting held (No)

Who participates in the meeting (male/femal e/both)

How much time do you devote (time male/ time female/time both)

How many times do you travel to district headquarter in context of LHF

Who participates in the meeting (mal e/femal e/both)

How much time do you devote (time male/ time female/time both)

How many other times you have to participate in gatherings asa LHF HH

Who participates in the meeting (male/femal e/both)

How much time do you devote (time male/ time female/time both)

Prevailing daily market wage rate for male

Prevailing daily market wage rate for female




