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ABSTRACT
Poverty alleviation has become one of the main global agendas of the twenty first
century, but the identification and targeting of the poor is facing fundamental problems
due to the lack of required information. We utilize the micro-level estimation technique
to estimate household expenditure for the census households using Nepalese household
surveys, and estimate different measures of poverty and inequality at the national level as
well as at the regional, districts and village levels, and for the different caste/ethnic
groups.
Our findings indicate that the reduction in poverty during 1995/96 — 2003/04 is
not uniform across the villages of Nepal, and the level of poverty actually went up in a
significant part of the country. The intensity of inequality went up significantly during the
study period, where enterprise income and remittances contributed the most.
Using public choice theory of conflict, we test the effect of inequality and poverty

on the intensity of Nepal’s conflicts due to the Maoist’s People’s War. We take into

account the heterogeneity among the districts of Nepal and hierarchical nature of the data
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by introducing multi-level models. The increased poverty accompanied by the
accelerating inequality throughout the country has compounded the divide between the
haves and the have-nots and provided a suitable atmosphere for the conflict. The results
show that higher inequality and poverty escalate the deadly violence while the presence
of social network and the government welfare programs reduces it. An economic
variable, such as employment, however, has no effect on the level of conflict indicating
that Nepal’s conflict is rooted in the age-old grievances and inequality.

Finally, we test the implication of the full consumption insurance hypotheses in
the presence of violent conflict that household consumption should not be affected by the
idiosyncratic shocks. We find that food consumption suffers the most from the violence
related shocks. The level of food consumption vulnerability is more pronounced for the
households with low levels of education and income, but the socially disadvantaged

caste/ethnicity is not appeared as a significant factor of food-consumption vulnerability.
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CHAPTER 1
INTRODUCTION TO POVERTY AND INEQUALITY MAPPING AND
VIOLENT CONFLICT IN NEPAL

1.1. Introduction

Nepal experienced violent political unrest during 1996-2006. Within a decade,
over 13,000 people have been killed and over 200,000 people have been displaced due to
the Maoist People’s War (MPW) that started in 1996. In November 21, 2006 the
Comprehensive Peace Accord 2006 was signed by the rebel insurgents and Nepal
government that officially ended the MPW. The over a decade long deadly violence has
raised many questions: why did such high-intensity violent conflict occur in the country
that is very often referred to as the county of peace loving people who embrace
heterogeneity and diversity? What are the consequences of it? Is the prospect of
reoccurrence of such violent conflict over for good? Or, are there still chances of
reoccurrence of such violent conflicts in the future from one or the other sections of the
society? Clearly, until and unless the backgrounds and the pre-existing conditions that led
the conflict are changed permanently such violent conflict might reoccur in the future.
This research estimates the distributional measures of household expenditure at the
village level, and utilizes a public choice theory of conflict (e.g., Esteban and Ray 1999,
Milante 2004) to analyze the causes of the decade long armed conflicts in Nepal, and to
some extent explore the consequences of it with respect to households’ welfare.

The social cost of such violent civil unrest is tremendous, including loss of lives,
abductions, disappearances, and family disintegration. On the economic front, the short-

run consequences of such violent conflict are increased spending on defense activities
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and decreased spending in social sectors that puts a strain on the financial viability of the
welfare state in addition to the destruction of infrastructure, the backbone of economic
progress. Evidence from elsewhere (Abadie and Gardeazabal 2003) shows that the long-
run cost of violent conflict would be a significant drop in GDP growth over time that may
be reflected in lower standards of living. Nepal’s GDP growth supports this finding as it
was expected to grow just by 2% in 2006/07 contrary to South Asia’s expected growth
rate of over 7.3%. Before the start of MPW, Nepal’s GPD growth rate was over 5%
(Asian Development Bank 2006). Results from a recent national household survey (CBS
2005) shows that inequality has gone up significantly compared to 1995/96, the starting
point of the MPW (CBS 2005). Such an increased inequality coupled with sluggish
economic growth may lead to further polarization and social clustering thereby

reinforcing the violent conflict.'

1.2 . Poverty and Inequality Mapping

Data deficiency is the major problem while doing social science research related
to developing countries (DCs). In order to address the data issue, several DCs, on the one
hand, have been conducting household surveys spending millions of dollars with the help
of multilateral institutions, such as the World Bank. On the other hand, census data that
almost all countries collect on their own, has not been utilized to the extent it could be
used. The data collected from such nationally representative household surveys are used

extensively to analyze the aggregate household welfare and to estimate other aggregate

! For detailed discussion of Maoist insurgency in Nepal, see Bohara, Mitchell and Nepal
(2006), and Murshed and Gates (2005).
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development indicators and those results are widely used while designing various socio-
economic policies.

While the outcomes of the surveys are very useful in designing socio-economic
policies at the aggregate (national or regional) levels, by design those surveys are not
representative at the lower administrative units of the country. In the decentralized
communities, census data that are used basically to analyze the population dynamics in
the county can provide details about all households in the given geographical (political)
units, but generally lack information about household welfares (income or expenditure)
that can be found in details in the household surveys. This kind of information problem
can be resolved by linking survey data with census using a statistical methodology called
the micro-level estimation technique (Elbers et a/ 2003). Once the welfare indicators of
census households are estimated, we can use those indicators to estimate levels of
poverty, inequality, polarization, and other measures of welfares at the village level, the

lowest administrative unit of Nepal.

1.3. A Brief History of Nepal’s Maoist Movement

The Communist Party of Nepal (Maoist) was founded in 1996 after breaking
away form Samyoukta Jana Morcha (United People’s Front) and Communist Party of
Nepal (Unity Center) in 1994. After breaking up, they ran the parallel parties, boycotted
1994 mid-term election, and finally, in 1996, both break-away factions merged into one
party, the Communist Party of Nepal (Maoist or CPN (M)). Some of its members such as
present spokesperson, KB Mahara, were also the elected members of the parliament in

1991 from the United People’s Front party.
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The MPW began on February 13, 1996 with a simultaneous attack on three
remotely stationed police outposts, a bank branch, a soft-drink bottling plant (owned by
an American Company), a liquor factory and a private house. This event went unnoticed
in the beginning as was the case in similar revolutionary movements in other countries.”
Their strategy was of a guerilla nature — establishing bases in the rural and remote areas
with the objective of surrounding urban centers in order to seize state power. They did so
by eliminating the police outposts and killing local feudal elements and the so called
informers (school teachers and other local people who opposed the Maoist ideology and
did not provide food, shelter and did not pay money when they are asked for). In their
base areas, the Maoist redistributed the captured land from the absentee landlords and
feudal interests to the locals to farm and use as cooperatives. What started as an
insignificant and isolated incident in 1996 has transformed into a devastating conflict
claiming more than 13,000 lives and displacing over 200,000 people in the next ten years.

In November 21, 2006 the MPW was formally ended with signing of a historic
peace deal with Nepal government. Maoist fighters and their arms have been put in
different cantonments under the supervision of the United Nations, aiming to conduct the

election to constituent assembly under fearless environment of the Maoist arms. The

*For example, in Peru, the Maoist People’s War, also called the Shining Path Movement,
was begun on May 17, 1980 when a group of Maoist workers burned the ballot boxes and
voters list during the first ever presidential election after 17 years of juntas rule, in the
Andean town of Chuschi (Grorriti 1999). That event went unnoticed in the beginning.
During two-decade long violent conflict, the MPW in Peru claimed more than 69,000
lives.
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Maoists have joined the Interim Government on April 1, 2007. In the mean time, in the
southern plains of Nepal, two break-away fractions of the Maoist organization, both are
called Janatantratic Terai Mukti Morcha (JTMM), have been actively using the same old
tactics of abductions, killings, intimidations, and all sorts of violent activities that they
have inherited from the Maoists. They put forth various demands including an
independent state for the people of Terai origin (a flat belt of fertile plain that runs east to
west along the Indian border). In the hills area, several ethnic groups are also raising
their voices demanding federal structure with the provision of rights to self-
determination. What was started as an ideology based political movement a decade ago
might well be headed towards a separatist movement. Whether the peace deal translates
into a lasting peace remains to be seen in the light of increasing frustration among the
masses about the slow socio-economic transformation of the country and how the
government and responsible political parties will handle the issues raised by the JTMM,
and several other indigenous and ethnic groups who are now looking for their identity

and fair share in Nepali politics.

1.4 . Violent Conflict in Nepal

Nepal’s decade old violent conflict has claimed over 13,000 lives and the
prospects for such conflicts in the future have not been addressed yet. Bohara, Mitchell
and Nepal (2006) made an initial contribution towards analyzing the causes of the violent
conflict using district level (sub-national) information. District level analysis, however,
requires aggregation of village level data to the district level that basically covers up the

diverse information that we could use for the analysis. The micro-level analysis that uses
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the village level information can provide better understandings of Nepal conflict.
Additionally, there are competing theories about the causes of the violent rebellion. Is it
the inequality in the wealth/income or is it the polarization of the people/communities
based on the income/wealth distance coupled with the group (ethnic or caste)
identification that leads to the violent conflict (Esteban and Ray 1994, 1999; Montalvo
and Reynal-Querol 2005)? Once we estimate the household level income/expenditures at
the micro-level, we can then estimate the measures of inequality as well as the
polarization indices at the lowest administrative units of the country (villages) and
investigate the links between the violent conflict and the distributional issues like

inequality, poverty and polarization.

1.5. Introduction to Data and other Information Sources

In the case of Nepal, there are two sets of nationally representative household
survey data: Nepal Living Standard Survey 1995/96 (NLSS-I) and Nepal Living Standard
Survey 2003/04 (NLSS-II). These comparable surveys are Nepal’s version of the World
Bank’s Living Standard Measurement Survey (LSMS). So far, these surveys have been
used extensively to formulate periodic plans and other government policies. As stated
earlier, extensive use of household survey data, which are representative at most up to the
regional level, to formulate village level plans and policies may not provide reliable
information. After the restoration of the dissolved parliament in April 2006, Nepal has
been striving to restructure the political landscape into federal system. This kind of
restructuring requires massive amounts of reliable information of all administrative units.

One way to derive the essential information is to utilize the micro-level estimation
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technique that links nationally representative small but information rich household survey
with large data set like census data.

In this research, an attempt is made to estimate the income as well as expenditure
of all households covered in the census. The usefulness of such a detailed account of
income and expenditure of all households in the country is extensive. Here we use such
information to estimate village level poverty, polarization, inequality and average
income/expenditure all over the country. This research effort is the first of its kind using
Nepal data. The estimated micro-level distributional information is mapped using GIS
technology that makes the results visually more accessible to wider audiences and thus

expands the applicability of the research outcomes across the villages of Nepal.

1.6 . Hypotheses
This research builds upon the public choice theory of conflicts (Chapter 3) and
consumption insurance hypothesis (Chapter 4). We test two different sets of hypotheses
that are given below:
e The intensity of violent conflict is positively associated with degree of inequality
and polarization.
e Social capital helps to reduce the violent conflict.
e Government transfers helps to lower the incidence of violence conflict.
e Higher level of poverty exacerbates violent conflict.
e The effect of aggregate shock(s) on household’s consumption is proportional
(one-to-one) if households pool their resources and insure each other for

unforeseen shocks within an insurance community.
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e There is no effect of idiosyncratic shocks to growth rate of the per capita
household consumption if households pool their resources and insure each other
within a given insurance community.

The first four hypotheses are generated from the public choice theory of conflict in the
presence of inequality and polarization. The remaining hypotheses are generated from the
theory of full consumption insurance where households within a given insurance
community collectively maximize their time separable state dependent utility functions

given the resource constraint.

1.7. Major Contribution

The major contributions of this research are as follows:
1) Poverty and Inequality Mapping: Household survey data are now available for several
countries around the world. One common characteristic of these surveys is that they
follow the same format of the Living Standard Measurement Survey methodology
advanced by the World Bank. These data sets provide household and community level
information regarding household’s demographic, employment, income, expenditures, and
other information as well as community characteristics where those households reside.
Now, household surveys are commonly used for generating socio-economic indicators
and designing socio-economic policies in most of the developing countries around the
world. The major issue with this practice is that household surveys are small in sample
size and not representative below regional level. However, communities or villages
within a region may vary in terms of socio-economic opportunities, infrastructures and

connectivity to the markets, culture and level of education, and hence income and
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expenditure of households in those communities may vary significantly. Aggregate
information obtained from household survey may not be relevant to the lower
geographical units of a country given that these lower levels of geographical units are
heterogeneous.

One way of addressing such informational problem is to reconcile census data that
includes all the households around the country but does not include detailed measures of
household welfare, and survey data that is rich in welfare related information but small in
size. This research reconciles information contained in two household surveys and one
population census for Nepal and estimates poverty and inequality at the national level, as
well as at the regional, districts, and village levels. Also, we compute these welfare
indicators for different caste/ethnic groups. This research is first of its kind using Nepal
data.

ii) Estimation of Polarization Indices: Second contribution of this paper is the estimation
of the polarization indices across the villages of Nepal using the idea advanced by
Esteban and Ray (1994, 1999).

iii) Analysis of the link between the violent conflict and inequality, poverty, polarization,
social capital and government transfers: Third contribution of this research is the
analysis of a relationship between the violent conflict and distributional measures of
household income/expenditures such as inequality, poverty and polarization as well as the
government welfare programs and social capital.

iv) Analysis of the welfare impact of the violent conflict: Another contribution of this
research is the evaluation of the theory of consumption insurance using Nepal data.

Several researchers have tested the consumption insurance hypothesis using data from
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different countries, e.g., US, India, Indonesia, and Russia. In those studies, shocks such
as, illness, job loss, bad weather, etc., are considered. In our case, we not only use
negative shocks, such as, intensity of violent conflict in the village of Nepal and natural
disasters but also use positive shocks, such as, flow of remittances to the households. We
directly modeled these different shocks and analyze their impact on the household’s

welfare.

1.8. Organization of the dissertation

The next three chapters comprise the major body of the research. After a brief
introduction in Chapter 1, we present an analysis of poverty and inequality at the national
as well as at the regional, district and village levels across Nepal. This chapter presents
the technical as well as empirical methods of micro-level estimation that we use to
estimate the poverty and inequality indices across the country at the different
political/geographical units. Additionally, we also estimate the poverty and inequality
indices for different caste/ethnic groups in the country. Chapter 2 also presents the
decomposition of inequality by expenditure categories and income sources as such
decompositions provide the necessary information for policy intervention if the degree of
inequality goes beyond a desirable limit.

In Chapter 3, we use the public choice theory of conflict to analyze of the
correlates of the violent conflict in Nepal. We make use of the poverty and inequality
indices from Chapter 2 and also estimate polarization indices while analyzing the causes
of the violent conflict. Chapter 4 investigates the consequences of the violent conflict on

household welfare, especially on household’s consumption. In this chapter, we first
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present the theory of full consumption insurance, which generally implies that household
consumption should be insulated from the idiosyncratic shocks and it should only
respond to the aggregate shocks to the households. Some of the variables estimated in
Chapter 2 are used in Chapter 4. We specifically use the estimated household’s
consumption from micro-level estimates to calculate the village level aggregate
consumption as the village level consumption that can be obtained from the household
surveys alone suffers from the small sample property where the individual household
expenditure may have significant influence on the aggregate expenditure of the village or
the community. We summarize the overall research and findings in Chapter 5. This
chapter also summarizes the policy implications of our findings and outlines future

direction.
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CHAPTER 2
MICRO-LEVEL ESTIMATION AND DECOMPOSITION OF POVERTY AND

INEQUALITY IN NEPAL

2.1. Introduction

Poverty alleviation has become one of the global development agendas of the
twenty-first century.” It basically requires identification of the poor and targeting
programs. For policy and planning purpose, the estimation of the poverty rate at the
national level is the most prevalent practice in developing countries. However, the
aggregate estimate of poverty at the national or regional level generally covers up
important details and does not provide a good account of the distribution of the poor
across local geographical units that could affect targeting the poor and implementing
poverty alleviation programs. Micro-level poverty estimates help to find out who the
poor are and where they are living.

Another concern with the poverty reduction is the lack of resources in developing
countries that hinders implementing the development programs to alleviate poverty.
Estimates of poverty, inequality and household income/expenditure within the same
geographical unit may provide a useful guide about the distributional issues, needs and
priorities of the local communities, and information regarding whether the mobilization
of the local resources is feasible to finance the programs locally. Mobilization of

resources at the local level also helps to promote and strengthen the decentralization that

* Eradicating extreme poverty and hunger by 2015 is the first Millennium Development
Goal of the United Nations that was set in 2000 (UN 2006).
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reduces the dependency of local governments on the central one, and dependency of the
central government on foreign loans and grants. Local people may feel more responsible
if they are to utilize their own resources rather than receiving funds from outside. Such a
sense of association of people may help to raise awareness and lower corruption as well,
which is considered as a major issue in most of the developing countries as corruption
engenders poverty (TI 2006).

Given the scopes of micro-level estimation of poverty and inequality, this chapter
has two objectives: to estimate the poverty and inequality at the village level, and to
decompose the inequality based on the sources and the determinants of households
income/expenditure to provide policy prescriptions. Basically, we estimate village level
poverty and inequality for the years 1995/96 and 2003/04, and compare the results
between those two years. We use Nepal Living Standard Surveys 1995/96 and 2003/04
(NLSS-I and NLSS-II) as a primary data sources. By design, those surveys, however, are
not representative at the village level. In the case of census data, the issue of sample size
and selection biases would disappear but census data generally lack welfare measures of
the households. Therefore, we use the two-step micro-level estimation technique (Elbers,
Lanjouw and Lanjouw 2003) that provides a framework to link the census data with the
survey and estimate welfare measures at the village level.

Though small in size, there is a wider variation in geography, culture, ethnicity
and economic opportunities across Nepal. It is divided into 75 districts and each district is
further divided into several Village Development Committees (VDCs). The official
poverty and inequality estimates using the household surveys for Nepal (CBS 2005) do

not go beyond the traditional rural-urban, mountain-hills-terai, and east-central-west-
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midwest-farwest settings that cannot be used to analyze the distributional issues at the
village level across the country. This research contributes towards filling such gap.

Consistent with the official report (CBS 2005), our results show that aggregate
poverty in Nepal declined from 41.7% to 31.5% between 1995/96 and 2003/04. This is a
good outcome given that Nepal is facing a decade-long Maoist insurgency and economic
slow-down. When we analyze the situation with disaggregated data, the results are not
uniform. Our results show that during the eight-year period, 16 out of 75 districts, and
about 22% of VDCs (out of 3880 for which we have census information) across the
country experienced increased poverty.* In the case of inequality, aggregate Gini
coefficient went up from 0.382 to 0.427 during the same period (the Atkinson index went
up from 0.366 to 0.412). But micro-level estimates show that it went down in 9 districts
and in 34% of VDCs, indicating that inferences drawn from aggregate estimates will not
be that accurate for designing the public policies in the decentralized communities.

For the past several years, the caste/ethnic issue has been at the forefront of the
development agenda in Nepal. Most of the analyses are based on the inter-caste/ethnicity.
But the analysis of poverty status of different caste/ethnic groups and the income or
expenditure inequality within a given caste/ethnic group is not available for designing
appropriate policies. The estimation of poverty and inequality at the micro-level and
within different caste/ethnic groups is the main contribution of this chapter. Such

inequality and poverty mapping at the district and village levels provides background

* Total VDCs across the country are over 4000. Due to the on going high intensity
conflict in Nepal since 1996, some of the VDCs are not included in the census, and some
VDCs do not have enough observation to be included in the estimation.
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information for designing economic policies suitable for decentralized communities.
Also, the estimates of poverty and inequality within different caste/ethnic group may be

used as a guide while formulating social and economic policies.

2.2. Statistical Method

The basic methodology of micro-level estimation (Elbers ef al 2003) is a
technique that links survey with census information and it resembles the small-area
statistics of Ghosh and Rao (1994). In the recent years, the technique has been used in
Ecuador, Brazil, South Africa, Panama, Madagascar and Nicaragua (Alderman et al
2002, Elbers et al 2003) for mapping poverty. This section summarizes the basic idea of
the micro-level estimates.’

Assume that per-capita household expenditure, y.;, depends on a vector of
observable characteristics, X., of the household that are present in both survey and
census data sets. Then the linear approximation of the conditional distribution of y,; is
given by:

Iny,=E(lny, | X,)+u,= X', f+u, [2.1]
Where, c refers to the sample cluster (level of aggregation of survey and census data) and

u as a vector of disturbances, u ~ 3(0,Y)). By nature, the survey data is just a sample of a

total population, therefore, the residual of [2.1] must contain the location variance to
allow for a within cluster correlation (spatial autocorrelation) in disturbances as

u, =n,+¢&,,where 17 is the cluster component and ¢ is household components. They

are independent of each other and uncorrelated with X.,. Generalized least squares (GLS)

> For details, see Elbers ez al (2003).
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or Weighted Least Squares (WLS) estimation of [2.1] using household survey data

provides the estimates of the complex error structures, i, , that can be decomposed as
u, =1, +e,. The residual term e, can be used to estimate the following heteroscedatic
model:

In(ey, (A—e,)=Z"y a+r, [2.2]
where Z , refers to the vector of household characteristics assumed to be driving the
heteroscedasticity, and 4 is the upper bound of ¢’,. We will refer [2.1] as ‘Beta’ model

and [2.2] as ‘Alpha’ model (as in Zhao 2004) for estimation purposes.

2.2.1. Steps in Micro-level Estimation’
The process of linking household survey with census data to estimate micro-level

welfare indicators requires two steps. The first step includes the following (Zhao 2004):

Step I

1) estimate the beta model [2.1] using survey data that provides model
parameters estimates, including the beta vector, an associated variance-
covariance matrix, and parameters describing the distribution of the
disturbances.

i1) calculate the location effect 77,

1i1) calculate the variance estimator var(.),

v) estimate the alpha model [2.2],

V) estimate GLS model to generate a variance-covariance matrix,

® Zhao (2004) and Elbers et al (2003) provide details of the estimation process.
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vi) generate a vector of normally distributed random variable, and
vii) read the census data that follows the simulation.
Step II
In the second step, we estimate the following model and generate

household level welfare measures using bootstrap simulation
Iy, =X", f+ij,+Eax [2.3]

where ,E ~ N( ,5’,2 4)> 17, and & o are random variables (could be

normally distributed or t-distributed).” This specification allows spatial
autocorrelation for the households in the given community and for the
heteroscedasticity in household component of the disturbances. After

simulating for Iny_,, we compute several poverty and inequality measures

that are discussed below.

2.2.2. FGT Class of Poverty Indices

In poverty analysis, how any measure of poverty relates sub-group poverty to
total poverty is an important issue, also called additive property. It is because in poverty
analysis, all else being equal, one would expect to know a subgroup’s contribution to
total poverty and that a decrease in poverty level of one subgroup should lead to reduce
over all poverty (Foster, Greer and Thorbecke 1984). Sen (1976) proposes two axioms

that any poverty measure must fulfill: i) Monotonicity Axiom that a reduction in income

of a person below the poverty line must increase the poverty measure, and ii) Transfer

’ The variance structure of these errors is given in Elbers et al. (2003).
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Axiom that a pure transfer of income from a person below the poverty line to anyone who
is richer must increase the poverty measure, ceteris paribus. Foster, Greer and Thorbecke
(1984) demonstrate that the following poverty measure (also called FGT poverty

measure) allows a quantitative as well as qualitative assessment of the effect of change in

subgroup poverty on total poverty.

FGT(a) :% > m, (1 —%)“ for y, <z [2.4]

heH,

where z >0 is a predetermined poverty line defined in per capita expenditure terms,
a >0 is the poverty sensitivity parameter, H, is the number of households, m;, is the

household size in the case of census (household weight in the case of large survey), and

N = Z m,, 1s the number of individuals in village v. We compute FGT measure of

poverty that (i) is additively decomposable with population-share weights, (i1) satisfies
the basic properties proposed by Sen (1976), and (iii) is justified by a relative deprivation
concept of poverty. The FGT(0) index is called the head count index that represents the
proportion of a population that is in poverty, and the index FGT(1) is called the poverty
gap that indicates an average shortfall of income from the poverty line, also known as the

depth of poverty.

2.2.3. Inequality Measures

Several distributional measures that satisty the principle of transfer are in use for
empirical analysis of inequality. The transfer principle, originally proposed by Dalton
(1920) states that social welfare will be increased (inequality will be decreased) by any
arbitrary transfer of # from a richer to a poorer person, provided that the transfer does not

change the relative positions of the rich and the poor. Dalton indicates that more
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equitable distribution of income is desirable than more unequal distribution (p. 349).
Social welfare functions are usually preferred to more equal distributions to less equal
ones (Deaton 2000, p. 135). In that sense, measuring inequality itself is an important part
of welfare analysis. Some of the standard measures of inequality that are consistent with
the principle of transfer and social welfare function are Atkinson Inequality Index,
Generalized Entropy Index, and Gini Coefficient (Deaton 2000, ). We calculate these

three classes of inequality measures as described below.

2.2.3.1. Atkinson Inequality Index
The Atkinson Inequality Index represents the cumulative deviation of the actual
expenditure (income) distribution from the equally distributed equivalent expenditure

(income) (Fields 1979), and is given by the following expression:

([ y(p)"dpy-
1--2 ,a#1
Ala) = oA [2.5]
exp(| In(y(p))dp)
1- 0 ,a =1
y7]

where a is the Atkinson parameter of relative inequality aversion, and p is the mean
expenditure. There would be no perceived inequality if & =0 as the marginal social
utility is constant at this value of « ; a situation where an increase in income of poor
people by a certain amount has the same social welfare impact as an equal increase in
income of the non-poor people. To avoid such neutrality, we use o >0 that indicates an
increase in poor people’s income is more desirable than that of the non-poor. This index
is often criticized on the ground that the inequality aversion parameter depends on the

value judgment of the researchers (Fields 1979).
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2.2.3.2. Generalized Entropy Index

Generalized Entropy (GE) Index is an alternative to Atkinson Inequality Index.
This index has a property that an index derived from it can be interpreted as a measure of
the distance between the distribution of the expenditure (income) and the distribution in
which every economic unit spends (receives) the mean expenditure (income) p (Cowell

and Victoria-Feser 1996). The GE Index is given by the following expression:

GE(@){ ! U(y(p)jdp—ll,ifeqéo,l [2.6]

00—\ u

where @ € (—o0,+0) represents the weights given to distance between the incomes at

different parts of the distribution. For empirical purpose, € = [0, 1, 2], where 8 =0

1
indicates more weights to the lower tail of the distribution, and GE(0) = Iln( gl ))dp ,
y
0

which is the mean logarithmic deviation (average deviation between the log of the mean

income and the log of incomes. The GE index for & = 1 applies equal weights across the
[ 2(p)

distribution, and GE(1) = [ 222 In(—~—)dp , which is also called the Theil index of
0 y(p)

inequality. If every one has the same (mean) income, then GE(1) = 0, and if one person

p
has all the income, then GE(1) = In(N). I v(g)dg sums to the expenditure (income) of the
0

bottom p proportion of the population. When & = 2, the GE measure gives relatively
more weights to the upper tail gaps, and it is equivalent to the half of the squared

coefficient of variation.
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2.2.3.3. Gini Coefficient

Gini coefficient is the most widely used measure of relative inequality given its
relation with the Lorenz curve. The social welfare function associated with the Gini
coefficient assigns weight to the individual income based on the relative position of the
individuals in the distribution. In this case, the income of the poor gets more weights than
the non-poor ones.* Let v, denote the per capita consumption expenditure of household £
in the given village. Then the Gini index for the village is given by (Deaton 2000, p.

139):

1
GIN[ = ———— 1y, = | [2.7]
,UN(N—D;; !

where p is the average expenditure, N is sample size, |y, —y, | is the absolute deviation
of expenditure between a pair of households. An alternative, but related formulation of

the Gini index is given by (Deaton 2000, p.139):

N
o= 2 v, [2.7a]
N-1 NWN-Du'3

where p, is the rank of individual i in the y-distribution, counting from top so that the

richest has the rank 1. For computational purposes, we use [2.7a].

¥ Such a weighting scheme involves value judgments as in the case of Atkinson index.
Therefore, despite the known sampling distribution of the Gini coefficient, it is not
dispute free measure of inequality measure (Thistle 1990).
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2.2.4. Inequality Decomposition

The inequality itself may or may not have much importance while designing the
public policies. Common belief is that a moderate degree of inequality may be desirable
for economic growth, and trying to even-out inequality may provide disincentive effects
to work and invest thereby leading towards slower growth. Feldstein (1998) argues that if
we accept the Pareto principle as a basis of economic analysis that a change is good if it
makes someone better off without making anyone else worse off, then inequality should
not be considered as a problem. Another line of argument (Alesina and Angeletos 2005,
Bowles and Gintis 2002) is that whether inequality is a problem depends on the social
belief about what determines income. In a society where people believe that individual
effort determines income or wealth, inequality does not appear to be a problem. But in
Nepalese society where people believe that corruption, connection, birth, or luck
determines income or wealth (Bista 1991), inequality appears to be a social problem.
Empirical evidence shows that inequality contributes significantly towards conflicts and
violence (Fajnzylber, Lederman and Loayza 2002, Kelly 2000, Wang et al 1993). As we
can see in Chapter 3, the village level expenditure inequality has significant effect on the
violent conflict in Nepal. Using a general equilibrium model as well as an empirical test,
Persson and Tabellini (1994) show that inequality is harmful for growth.

The following sub-section presents methodology for decomposing inequality by
the factor components as well as the income sources. Such decomposition provides the
contribution of different factors or sources in the total inequality that can be used to
design a public policy so that inequality can be reduced if it goes beyond an acceptable

range.
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2.2.4.1. Decomposition by Factor Components

Knowledge about the determinants of the inequality can be used to design
appropriate policies if inequality goes beyond a desirable limit. The desirable limit may
not be a fixed number and it may depend on the perception of the citizens towards what
determines income, wealth and employment as discussed in previous sub-section.
Inequality decomposition by factor components is proposed by Fields (2002) using
regression based analysis that was proposed earlier by Shorrocks (1984). The
determinants of household expenditure are termed as factor components in this case.
Shorrocks also provides the axiomatic decomposition of inequality by income sources.
The following paragraphs summarize the method for the decomposition of expenditure
inequality proposed by Fields (2002).

Assume that In y = X' f+u is the expenditure function where, y is the household
expenditure, X is the vector of determinants of the household expenditure, and u is the
normally distributed error term with zero mean and constant variance. The expenditure

share of /" factor is given by

B,xo(X,)x p(X,,Iny)
o(lny)

S; :cov(ﬁij,lny)/az(lny): [2.8]

where o is the standard deviation and p is the correlation coefficient. This decomposition
is independent of the inequality measures as we get the same percentage effect for the j”
factor for a broad class of inequality measures applied to the log of the household
expenditure (Fields 2002).

There is a serious concern that Nepal inequality index has gone up from 0.34 to
0.42 between 1995/96 and 2003/04 (CBS 2005). Our goal, therefore, is not only to

estimate the factor weights but also estimate the factor contribution for the change in the
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inequality during the 1995/96 and 2003/04 so that these results can be used for designing
economic policies that address the distributional issues. The contribution of the j* factor
to the change in inequality between period ¢ and period (¢+7) for an arbitrary inequality

measure /() is given by (Fields 2002):
ﬂ-j (1()) = [Sj,t+1 X I(')t+1 o Sj,t X I()t]/[l()t+l _I()t] [29]

where z 7;(1(.)) =1, that the sum of the factor contribution to the change in inequality
j

is 100%. Here the contribution of the j factor depends on the measures of inequality

used for analysis.

2.2.4.2. Decomposition by Income Sources

An alternative way to look into the sourc