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Abstract

Using detailed geographical and household survey data from Nepal, this article investi-

gates the relationship between isolation and subjective welfare. This is achieved by examining

how distance to markets and proximity to large urban centers a¤ect responses to questions

about income and consumption adequacy. Controlling for migration, results show that isola-

tion signi�cantly reduce subjective assessments of income and consumption adequacy. Part

of this e¤ect can be attributed to lower access to public goods and to a reduction in the

variety of consumption items. Compensating variation estimates suggest that the subjective

cost of isolation is large. We also �nd strong evidence that Nepalese households cannot

relocate costlessly out of their village of origin.
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1. Introduction

It is increasingly recognized that welfare varies dramatically between regions of the same country.

This is particularly true since the methodological breakthrough of Elbers, Lanjouw & Lanjouw

(2003) made it possible to compute spatial poverty maps for many developing countries (e.g.

Ferreira, Lanjouw & Neri 2003, Alderman, Babita, Demombynes, Makhatha & Ozler 2002,

Mistiaen, Ozler, Raza�manantena & Raza�ndravonona 2002). The existing evidence suggests

that poverty concentrates in areas characterized by lack of infrastructure and poor access to

markets, which are typical of geographically isolated communities (e.g. Jalan & Ravallion 2002,

Ravallion & Jalan 1996, Ravallion & Jalan 1999, Ravallion &Wodon 1999). The e¤ect of isolation

on incomes works partly through its in�uence on the way people interact with markets and what

they specialize in (e.g. Venables & Limao 2002, Fujita, Krugman & Venables 1999, Jacoby 2000,

Fafchamps & Shilpi 2003, Fafchamps & Shilpi 2005). Isolation may also be correlated with

certain forms of criminal activity (e.g. Fafchamps & Moser 2003, Fafchamps & Minten 2004)

and, in the case of the country we study, with in�ltration by guerilla groups.

While much has been written on the relationship between geographical location and objective

measures of consumption and welfare, little is know on how isolation a¤ects subjective welfare.

The traditional literature on labor migrations has often assumed that rural dwellers prefer living

in the countryside and would have to be compensated for migrating to town. This assumption,

for instance, underlies original contributions by Lewis (1954) and Harris & Todaro (1970). More

recently, Murphy, Shleifer & Vishny (1989) make a similar assumption regarding wage work.

Little hard evidence however exists on the utility cost or bene�t of rural living.1 This paper

revisits the question of the relationship between isolation and subjective welfare.

1Gugler (1991) provides some evidence that, in Nigeria, urban parents send their children to be raised in the
surrounding countryside, suggesting that village is a better �or cheaper �place to raise their children.
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At the heart of this question lies the issue of the spatial mobility of the labor force. If people

are free to move and can do so costlessly, a simple spatial arbitrage argument predicts that

utility should be equalized across locations. If this is the case, there is no point in studying

the relationship between isolation and subjective well-being since, by assumption, there is none.

This is, for instance, the approach taken by Rosen (1979) and Roback (1982) who proposed a

hedonic pricing approach to calculate the implicit quality of life of various US locations. Using

the assumption that utility is equalized across locations, they were able to use price and income

di¤erences across locations to infer the welfare cost or bene�t of location-speci�c attributes.

In contrast, if people cannot move or can only do so at a cost, utility need not be equalized

across space and a relationship between isolation and utility can arise and be studied. Isolation

may raise subjective satisfaction directly if people value social cohesion, closeness to nature, and

lack of congestion. It may also reduce it because of poor access to public services such as schools,

hospitals and road infrastructure and by a reduced choice of consumer goods and services.

The purpose of this paper is to take a fresh look at this issue by estimating the welfare cost of

geographic isolation. To this e¤ect, we use answers to subjective questions about consumption

and income adequacy to test whether utility is equalized across space and, if it is not, whether

utility is higher or lower in isolated areas. This approach enables us to investigate in a direct and

straightforward manner the question of the relationship between isolation and utility without

making any assumption about spatial mobility.

The starting point of our empirical speci�cation is a standard utility maximization model in

which isolation a¤ects utility through its e¤ect on incomes and prices, on the availability of goods

and services, and on public goods and externalities. For our empirical investigation, we use a

large-scale living standard measurement survey, the Nepal Living Standard Survey (NLSS) of

1995/96. Nepal is the perfect country to study isolation because so much of the country remains
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inaccessible by road. The NLSS includes a number of questions on subjective consumption and

income adequacy. The head of each surveyed household was asked to rank the household�s total

income as �not adequate�, �adequate� or �more than adequate�. Similar questions were asked

about �ve consumption categories, namely food, clothing, housing, schooling, and health care.

We investigate whether responses to these questions vary systematically with distance to markets

and cities.2

The consumption and income adequacy questions are intended to measure subjective sat-

isfaction with the standards of living of the household. They are simple to understand, even

to illiterate households, and have been used in many surveys. The reader may nevertheless

wonder whether responses to these questions � and more generally to subjective well-being

assessment questions � can be taken as measures of utility. While there is no denying that

answers to such questions contain a lot of �noise�, there is increasing evidence that they are

valid measures of subjective welfare. Frey & Stutzer (2002) and Diener, Suh, Lucas & Smith

(1999), for instance, document various psychology experiments demonstrating that they are

correlated with cat scans, clinical depression, and suicide rates. A strong empirical associa-

tion has been found between income and answers to the subjective well-being question (e.g.

Easterlin 1974, Easterlin 1995, Easterlin 2001, Blanch�ower & Oswald 2004, Di Tella, Mac-

Cullock & Oswald 2001, Frey & Stutzer 2002, Diener et al. 1999).3 Recent evidence of this

relationship is, for instance, provided by Kingdon & Knight (2003) and Lokshin, Umapathi &

2Other surveys have also asked what is typically referred to as the subjective well-being question, namely, �Do
you feel generally happy with life?�. Unfortunately, this question was not asked in the NLSS.

3The relationship between well-being and income appears to break down over time. For instance, over the last
50 years the US has experienced no change in subjective well-being despite a 6-fold increase in income per head
(e.g. Easterlin 1974, Frey & Stutzer 2002). Since we only have cross-section data, this does not a¤ect our analysis.
Inter-country comparisons have further shown that di¤entials in subjective well-being across countries are not
commensurate to di¤erentials in GDP per head, especially at higher levels of income (Inglehart & Klingemann
2000). The breakdown of the relationship between well-being and income over time is usually blamed on two inter-
related phenomena: habituation �what Brickman & Campbell (1971) call the �hedonic treadmill�; and rivalry �
what many authors label the �relative income�e¤ect. The applicability of these ideas to Nepal is examined by
Fafchamps & Shilpi (2004).
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Paternostro (2003) for China and Madagascar, respectively. Using data on Nepal and Jamaica,

Pradhan & Ravallion (2000) demonstrate that responses to the questions on subjective con-

sumption adequacy are strongly correlated with more objectively measured poverty indicators.

Answers to subjective welfare assessment questions are correlated with other factors as well.

Drawing from experimental and survey results, responses to subjective well-being and consump-

tion adequacy questions have been shown to be also a¤ected by psychological factors such as

mood and temperament (e.g. Diener et al. 1999, Kahneman, Diener & Schwarz 1999). They are

also in�uenced by unemployment, in�ation, gender, race, ethnicity and a number of institutional

factors such as democracy and governance (e.g. Easterlin 1974, Easterlin 1995, Easterlin 2001, Di

Tella, MacCullock & Oswald 2001, Ravallion & Lokshin 2001, Frey & Stutzer 2000, Diener &

Oishi 2000, Diener, Diener & Diener 1995, Inglehart 1990, Inglehart & Klingemann 2000, King-

don & Knight 2004). In the empirical analysis, we control for as many of these factors as possible

to ensure that the relationship we uncover is not due to omitted variable bias.

Our econometric investigation leads to a robust �nding: isolation has a negative welfare

e¤ect. Average village isolation (measured by the average village level travel time to the nearest

market) has a signi�cant and large negative e¤ect on subjective well-being while proximity to

urban centers increases it signi�cantly. Household isolation within the village (measured by

household-speci�c travel time to nearest market) also has a signi�cant negative e¤ect on certain

dimensions of consumption. These results obtain after we control for consumption expenditures

and prices, suggesting that isolation has a welfare cost over and above its e¤ect on monetary

consumption. Controlling for household mobility and adding many controls leaves results un-

changed.

We quantify the subjective welfare loss associated with isolation. We �nd that the compen-

sating variation of isolation is very large, particularly with respect to housing, schooling and
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health care. This suggests that isolation has a direct subjective welfare cost that can potentially

be remedied by improved road infrastructure and the provision of public services.

The paper is organized as follows. The conceptual framework is discussed in Section 2.

Section 3 describes the data and its main characteristics. Econometric estimation results are

presented in Section 4 and subjective cost of isolation is estimated in Section 5. Section 6

concludes the paper.

2. Conceptual framework

We are interested in �nding out how isolation a¤ects household welfare. For the purpose of this

paper, we de�ne isolation as distance from urban centers: households located at a large distance

d from the nearest urban center are deemed to be more isolated than households located closer.

Since the purpose of this section is to motivate the econometric analysis, we keep the model as

simple and general as possible.

2.1. Utility and isolation

The starting point for our analysis is standard utility theory (e.g. Ravallion & Lokshin 2001,

Lokshin, Umapathi & Paternostro 2003). Households are assumed to derive satisfaction or

utility from consumption c. Isolation d may a¤ect utility through its e¤ect on total consumption

expenditures y(d) and prices p(d), on the range N(d) of available goods and services, and on

public goods and externalities G(d).4 We assume that public goods and externalities are taken

4Without loss of generality, the utility households may derive directly from living away from others can be
regarded as part of G(d): absence of congestion and closeness to nature are treated as a public good consumed
by the household.
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as given by the household. The household�s problem can thus be written:

max
c

U(c;G(d)) subject to y(d) =
N(d)X
i=1

pi(d)ci (2.1)

The solution to the above problem is an indirect utility function of the form V (y(d); p(d);N(d); G(d)).

As usual, we have with @V=@y > 0 (non-satiation) and @V=@pi � 0 for all i 2 N(d). In addi-

tion, we also have @V=@N � 0 from Le Chatelier principle: optimization problems in which the

number of available goods is small can be seen as constrained versions of optimization problems

with more goods to choose from. This condition is satis�ed, for instance, when utility is of the

Cobb-Douglas or CES form. We also normalize G(d) so that @V=@G > 0.

We have little a priori expectations regarding the relationship between prices, nominal in-

come, and distance. This is because the e¤ect of distance on prices depends on whether goods

are exported or imported: if a good is exported from location k to location m, arbitrage dictates

that the price in k should be below that in m to compensate for transport costs, and vice versa

if the good is imported. We nevertheless expect real consumption in an isolated location k to be

decreasing in distance because gains from trade and specialization are not achieved. Fafchamps

& Shilpi (2005) provide indirect evidence that the range of goods and services produced in a

location increase with its proximity to urban centers.

Regarding the availability and variety of goods, we expect N to be decreasing in distance:

because gains from specialization increase with the

extent of the market, cities produce more variety of goods and services. Isolated areas must

import this variety from urban centers. It is not pro�table to transport the full range of goods

to isolated areas whenever there are �xed transport and transactions costs per variety, such as

ordering or menu costs. Reduction in variety is expected to be particularly strong for services

because they typically have to be provided locally.
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We have no a priori regarding the possible relationship between G and distance. Conges-

tion concerns militate for a positive relationship, with a better quality of life in a less urban

setting. Access to public services such as schools and hospitals, however, militate for a negative

relationship. Fear of crime, wildlife, and natural elements may also fuel a negative relationship

(Fafchamps & Moser 2003). Other factors may operate in the opposite direction. It has been

argued, for instance, that people assess their consumption needs by comparing themselves to

others (e.g. Duesenberry 1949, Frey & Stutzer 2000, Layard 2002, Curtis & Eswaran 2003, King-

don & Knight 2004). By exposing households to outside in�uences, proximity to urban areas

may reduce their satisfaction level by raising expectations and making people feel that their

standard of living is inadequate (Fafchamps & Shilpi 2004).

If the household produces part of what it consumes, the optimization problem takes the more

general form:

max
c;q

U(c;G(d)) subject to �(p; d;A(d)) + y(d) =
N(d)X
i=1

pi(d)ci � E(d) (2.2)

where �(p; d) denotes the household�s pro�t function and A(d) stands for the assets available to

the household (e.g., land). Because land located far from cities has a lower value (Jacoby 2000),

it is possible � though by no mean necessary �that land endowments increase with distance.

In contrast, we expect human capital to be higher near urban centers because schooling is more

readily available and there are more jobs for educated workers. The solution to (2.2) is of the

form:

V = V (y(d) + �(p; d;A(d)); p(d);N(d); G(d)) (2.3)

Because prices enter the pro�t function, it follows that the sign of dV=dpi is indeterminate when-

ever price pi enters the pro�t function, i.e., whenever good i is produced or used as production
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input by the household.

The purpose of this paper is to estimate an empirically implementable version of equation

(2.3) directly, controlling for total consumption expenditures X by household j, prices pj in the

location where j resides, distance dj between j and the nearest market, and household taste

shifters Zj :

Vj = V (Xj ; pj ; dj ; Zj) (2.4)

Measures of Vj are obtained from subjective rankings provided by respondent households.

If we do not control for N or G directly, the coe¢ cient of distance captures the e¤ect of both.

Di¤erences in the e¤ect of distance on our six measures of subjective satisfaction provides useful

albeit impressionistic information on the relative importance of N and G in the relationship

between distance and utility. We expect satisfaction with access to health care and schooling

to depend on public provision of such services locally. In contrast, satisfaction with food and

clothing is expected to vary with the variety of goods for sale on local markets. Satisfaction

with housing quality may also depend on the local availability of construction materials (e.g.,

iron roo�ng, doors, sanitary and electrical equipment). Because job specialization and economic

diversi�cation are higher in and around urban centers (Fafchamps & Shilpi 2005), we also expect

consumption variety to increase with the size of nearby urban population.

To summarize, we expect satisfaction with health care and schooling to depend on G but

not on N while the opposite is true for satisfaction with food, clothing and housing. At the

limit, if all the welfare cost of isolation is due to N , we expect isolation to a¤ect responses to

the food, clothing, and housing but not the schooling and health care satisfaction questions. A

contrario, if all is due to G, distance should a¤ect only responses to the schooling and health

care questions.

Satisfaction with total income should, in principle, combine all the e¤ects of distance to-
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gether. It is, however, conceivable that respondents regard monetary issues as separate from

problems of access to variety (N) or to public service (G). Someone may, for instance, answer

that his income is adequate but complain that he cannot buy the clothing he desires because it

is not available locally, or that his children cannot attend school because it is too far.5 If this

is the case, satisfaction with monetary income would vary less with distance since it would not

include the e¤ects of N and G.

Equation (2.4) can be used to compute the welfare cost of isolation Cj by applying the

standard de�nition for compensating (or equivalent) variation:

V (Xj ; pj ; 0; Zj) = V (Xj � Cj ; pj ; dj ; Zj) (2.5)

where Cj represents the monetary transfer household j would be willing to pay to eliminate

isolation completely. The more isolated household j is, the more we expect it to be willing to

pay to set dj = 0. How equation (2.5) can be used in practice to estimate Cj is discussed in

Section 5.

2.2. The choice of location

So far we have reasoned as if the location in which people is exogenously determine. We now

endogenize the choice of location.6 Let function X(dj ; Zj) capture the dependence of income

and hence expenditures on distance and household attributes. Similarly, let p(dj) denote the

dependence of prices on distance. We assume that heads of household choose where to locate,

5To an economist it would seem that a su¢ ciently high income would enable someone to overcome insu¢ cient
access (e.g., by paying a private tutor or paying someone to buy the clothes in town). According to this reasoning,
insu¢ cient access is ultimately an income problem. This is probably not how most respondents see it. Having
a private doctor or tutor, for instance, is not within their frame of reference. It is therefore likely that, for most
respondents, issues of access are distinct from issues of monetary income.

6To keep things simple, in the presentation here we proceed as if distance dj is the only characteristic across
which locations di¤er. In the empirical analysis, we generalize this by allowing various regional and climatic
e¤ects to matter as well.
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that is, they choose distance dj by solving an optimization problem of the form:

max
dj
Vj = V (X(dj ; Zj); p(dj); dj ; Zj) (2.6)

Suppose for a moment that Zj is the same for all households. If they locate freely and costlessly,

all choose the same optimum distance dj . For individuals to accept to live at di¤erent distances,

incomes and prices must adjust in equilibrium to make household indi¤erent between these

distances. Following Rosen (1979) and Roback (1982), a pure arbitrage argument therefore

predicts that utility is equalized across locations although income and prices need not. In this

context, incomes di¤er across location but not welfare because di¤erences in income are purely

compensated by di¤erences in prices and location characteristics. Observing that people living

in isolated areas are poorer does not imply the need for policy intervention.

The above reasoning generates a simple but powerful test. Suppose we observe a measure

of Vj . If people can move freely, then there should be no statistical relationship between this

measure and dj . It follows that if Vj varies systematically with dj , this means that people cannot

move freely and costlessly �and thus that there might be a rationale for policy intervention to

redress welfare di¤erences between locations.

This conclusion rests crucially on the assumption that Zj does not vary across individuals.

Let us now assume that this is not the case. In particular, assume that certain people are anti-

social and prefer isolation while others do not, i.e., that the cross-partial derivative VdZ 6= 0.

Without going into details we expect individuals with di¤erent preferences to sort themselves

by distance: in equilibrium, antisocial people should take isolated locations while social people

select locations that favor human interaction. In such a world, people living in isolated villages

would simply be there because they love isolation.

If we can control for Zj , individual heterogeneity does not a¤ect the validity of the test.
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People with the same Zj should be indi¤erent between locations and thus, conditional on Zj ,

we should not observe any systematic relationship between Vj and dj if people can move freely

and costlessly. Things are di¤erent if (part of) the vector Zj is unobserved. To illustrate this

point, suppose that some people are grumpy, i.e., that they report a lower level of Vj or, in our

case, of consumption adequacy. Further suppose that grumpy people are also antisocial, i.e.,

that they prefer isolation. As grumpy people choose to locate in isolated areas, this generates

a negative correlation between distance and reported consumption adequacy. Since we do not

observe who is grumpy, when we regress our measure of Vj on dj and the controls we obtain a

spurious correlation between dj and the error term.

Things are di¤erent if people can only move at a cost. If the cost is so high that nobody

moves, we are back to the exogenous case: where people live is fully determined by where they

happen to be born. In this case, regressing Vj on dj captures the welfare cost of isolation. At

intermediate values of the relocation cost, only a certain proportion of people move. For those

who do not, location remains exogenously determined. Only those households who move choose

the place where they live. In contrast, non moving households do not choose their dj �except

to the extent that they choose not to move.

Focusing on non-movers therefore eliminates the endogeneity of dj . The possibility of a

selection bias remains, however. This is because, for a given cost of moving, households are more

likely to move if the gain from moving is large. To illustrate how this would a¤ect inference,

continue to assume that individuals who like isolation are grumpy. People who dislike isolation

bene�t the most from moving closer to the market or the city, and this bene�t grows the further

away from the city they are born. This means that grumpy people are over-represented in the

population of non-moving individuals, and that this over-representation increases with distance.

In short, if we regress Vj on dj for non-movers only, we have to correct for the possibility of
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selection bias.

Given the circumstances prevailing in the studied country, it is reasonable to assume that

heads of households make the decision of where to locate at the beginning of their productive

life. We observe a representative sample of the population. Some heads of household have moved

and are surveyed in a village or town other than their birthplace; others have not. Let Mj = 0

is the head of household lives in his birth village, and 1 otherwise. This variable can be used

to estimate a selection equation. We just have to be careful only to use regressors that were

determined before the decision to relocate was taken. Let Hj be such a vector of regressors

thought to a¤ect the decision to migrate out of one�s birth place. Examples of variables that can

be included in Hj are education and parental background.7 Date of birth can also be included

to re�ect changes in economic opportunities over time.

To summarize, our estimated model has the form:

Vj = �+ � log dj + � logXj + 
 log pj + �Zj + uj if Mj = 0 (2.7)

Mj = 1 if M�
j = �Hj + vj � 0

= 0 if M�
j = �Hj + vj < 0

whereM�
j is denotes the usual latent variable associated with the relocation decision. The above

model is estimated using standard selection correction techniques. For instance, if Vj only takes

two values, model (2.7) can be estimated using Heckman�s maximum likelihood probit estimator

with selection correction.

7Here we implicitly assume that parents choose the level of education of their children. Given the very low
levels of schooling achieved by our sample population, this is a reasonable assumption.
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3. The data

The data we use come from the Living Standard Measurement Survey (LSMS) of 1995/96. The

survey drew a nationally representative sample of 3373 urban and rural households spread among

274 villages or �wards�. Between 16 and 20 households were interviewed in each ward. As with

other LSMS surveys, data coverage of NLSS 1995/96 is quite comprehensive.

The survey includes a series of questions on the adequacy of consumption level enjoyed by

the household where �adequacy�was de�ned as the level of consumption which is no more or

no less than what the respondent (household head) considered to be the minimum needs of the

family. The household head was asked to indicate on a three point scale whether household�s

consumption of food, clothing and housing, and household�s access to children�s schooling and

health care, and total income earned during the last month were adequate or not.8

Responses to these questions are summarized in Table 1. The overall dissatisfaction of

household heads about their life is quite striking. About 69 percent of the households have less

than adequate income according to the self-assessment of the household head. Even for food

consumption, which receives the best adequacy rating of the six questions, 47 percent of the

household heads report it to be inadequate relative to needs.9 For the other �ve questions,

more than half of the household heads feel that their consumption and/or access levels are less

than what they consider to be the minimum needs of the household. Only a small proportion

of households report their income or consumption to be more than adequate. The responses to

these qualitative questions constitute the dependent variables used in our analysis.10

8To be more precise, in the survey, the household head was asked the following question: Concerning your
family�s food consumption over the last one month, which of the following is true? It was less than adequate
for your family�s needs [1], it was just adequate for your family�s needs [2], it was more than adequate for your
family�needs [3].

9The incidence of poverty measured by the head count ratio is estimated to be around 42 percent (World Bank,
1999).
10 In econometric analysis, responses are transformed into a numerical scale �1 for not adequate, 2 for adequate

and 3 for more than adequate.

13



The survey collected information on a whole range of household level variables including size

and composition, and asset ownership. Household characteristics and ward-level variables are

summarized in Table 2. The Nepal survey contains detailed information about travel time to

a number of di¤erent facilities. Given that Nepal is a very mountainous country, distance in

Km is not a relevant measure for most of the country; travel time is a more accurate measure

of isolation in this case. Our measure of isolation, �distance to markets� is computed as the

average of the travel time to �ve di¤erent types of markets, namely market centers, hat/bazar,

krishi center, cooperative center and local shops. Taking any single one of them leads to the loss

of many observations. This information is recorded independently for each household. We see

that, on average, surveyed households live more than two hours of travel time from a market,

the maximum value being 40 hours. The median is around 1 hour.

The average total annual consumption (non-durables and durables) of each household is

reported in US$ to facilitate interpretation.11 The total value of assets is reported as well.

This includes land, livestock, agricultural equipment, and �nancial assets. As is customary with

wealth data, we note that the wealth distribution is quite unequal (high standard deviation)

and highly skewed, with the median representing around one fourth of the mean. The average

age of the household head is 45 years and the average household size is 5.6 individuals.

Table 2 reports the distances between the household and the nearest school and health

facility. These variables are used to proxy for the provision of public services. As we can see,

the average household is located around 20 minutes from the nearest school and one hour from

the nearest health facility. There is, however, a lot of variation across households. Over the year

preceding the survey, households lost on average 2.3 days of usual activity due to illness.

On average, adult females represent a quarter of household members. Some 13.5% of sampled

11Using the exchange rate of 56.8 Rupees to the dollar which prevailed at the time of the survey. For reference,
in the regression analysis we use (logged) Rupees.
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households are headed by women. 18% of surveyed households have at least one unemployed

member. Only 20% of surveyed households live outside the ward in which the head of household

was born. Put di¤erently, 80% of households live in the ward where the head of household

was born. This suggests that the Nepalese population is much less mobile than, say, the US

population. With so little movement of population, we should not be overly surprised if the

assumption that people can move freely and costlessly is rejected for Nepal.

Parental background variables are reported as well, such as land inherited by the household,

education level of the father of the household head, and whether the head�s father was employed

in a non-farm occupation. These variables are used to predict migration out of one�s birth ward.

We expect individuals raised by a better educated father working in a non-farm job to be more

likely to migrate to town. In contrast, we expect household heads who inherit a lot of land from

their father to be less likely to leave the countryside.

Ethnicity dummies are reported as well. Ethnicity may a¤ect well-being by its e¤ect on

social status. It may also a¤ect people�s income opportunities and hence spatial mobility. As

is immediately apparent from the list, ethnicity in Nepal is de�ned partly by caste and partly

by religion. Brahmins and Chhetry are Hindu upper castes categories. The Newar are a tribal

group with its own caste system. Together, these three groups account for 45% of the surveyed

households. There are a number of other tribal groups as well, and various Hindu lower caste

groups. Some ethnic groups are de�ned on the basis of religion instead. Other groups account

for another 17% of the sample, suggesting the presence of a lot of ethnic diversity in the country.

This is hardly surprising given that the mountainous nature of the terrain does not favor human

interaction and has isolated people for much of the country�s history.12

Next we list the ward-level variables used in this analysis. Using detailed information on

12The �rst road to Katmandu was built in 1929. Many districts of the country still have no road.
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the road distance between each ward and each of 34 towns and cities compiled by Fafchamps

& Shilpi (2003), we construct a variable that represent the total urban population living within

2 hours of travel distance from the ward. Population �gures come from the 1991 census. This

measure, which we call �proximity to urban population�, is our second isolation measure.

The survey collected information on rice prices at the household level. Household-level

prices capture di¤erences in quality, quantity and convenience between households facing the

same market. It is more reasonable to assume that all households residing in the same village or

ward face the same prices. Consequently, in our analysis we use instead the median rice price in

each ward. The median wage rate in the ward is similarly computed from responses of individual

household members about wage rates from wage employment in agriculture and non-agriculture.

We also report Gini coe¢ cients for consumption per capita computed for each ward. It is indeed

widely thought that inequality a¤ects subjective well-being negatively. Consequently, wards that

are more unequal may be less satis�ed. To this extent that inequality is stronger in urban areas,

this could generate an omitted variable bias.

As a way of capturing the impact of variety N , we construct for each ward three indices

of product variety: for food, non-food, and durables. For each household, the survey collected

consumption expenditure information on 67 separate food items, 58 non-food items and 16

durable goods items. Based on this information, we compute the total expenditures si by all

surveyed households in a ward on item i. Not all items are consumed in any given ward. For

instance, of the 67 food items listed in the questionnaire, some wards consume 63 items while

others only consume 33. Based on this information, we compute, for each of our three groupings

J (food, non-food, and durables), a Her�ndahl concentration index de�ned as:13

13To the extent that richer consumers buy a greater variety of products, our variety indices are correlated
with consumption expenditures. This is not a cause for concern, however, since we control for consumption
expenditures directly in the regression analysis.
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This index gives a rough idea of what is available for sale in the ward or nearby: the higher its

value, the more concentrated spending is on a small number of categories, and the less diversi�ed

ward consumption is.14 As expected, index values reported in Table 2 show more concentration

in durable expenditures and less in foodstu¤s.

Two types of location variables are used in the econometric analysis to control for various

climatic and economic factors: ecological belt dummies and regional dummies. Ecological belt

dummies basically divide the country into three North-South zones based on elevation. The

mountain zone is the part of the country located at 4000 meters (12000 feet) of elevation and

above. The Terai is the narrow plain bordering India. The Hills is the intermediate zone where

the majority of the Nepalese population lives. Regional dummies capture an East-West division

of the country. The Central region is where the capital Katmandu is located.

The Table also reports areas most a¤ected by the Maoist insurgency as of June 2000. At the

time the NLSS was conducted, there had been a lull in the Maoist uprising in the early 1990�s.

Guerilla activity was resumed in early 1996, as the survey was being completed in the �eld. In

the 1990�s police stations were the main target of the insurgency. We expect the insurgency to

have had minimal impact on responses to survey questions. But in case they did, we report in

Table 2 insurgency incidence �gures based on a classi�cation of the Nepalese police.15 Some

12.5% of the surveyed households resided in areas that were a¤ected or most a¤ected by the

14NJ = 1 corresponds to complete concentration in a single item while NJ = 1=J corresponds to equal
expenditure shares for all J items in a category.
15The Kathmandu Post of June 15, 2000 reports that the Nepalese police have classi�ed districts in terms of

severity of Maoist insurgency as follows: 1. most a¤ected: Jajarkot, Rolpa, Rukum and Salyan; 2. a¤ected:
Dolkha, Gorkha, Jumla, Kavre, Khotang, Pyuthan, Ramechhap, Sindhuli, Sindhupalchowk; 3. little a¤ected:
Arghakhanchi, Bardiya, Bhojpur, Dailekh, Dang, Dhading, Dolpa, Gulmi, Khotang, Lalitpur, Lamjung, Mak-
wanpur, Nuwakot, Okhaldhunga, Surkhet, Syangja, Tanahu, and Udayapur. The rest are not a¤ected.
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insurgency in the late 1990�s. These districts tend to be far from urban centers. At the bottom

of the Table we report rainfall information. It is used as instrument for consumption in a way

that is discussed more in detail in the empirical section.

4. Econometric results

4.1. Non-parametric analysis

We now turn to the econometric analysis. We begin with simple non-parametric regressions of

answers to income and consumption adequacy questions on (log) distance to the market. Results

are presented in Figures 1a to 1f, using an Epanechnikov kernel with moderate smoothing. The

95% con�dence interval is also reported to facilitate inference.

It is immediately apparent that satisfaction with income and consumption falls dramatically

and signi�cantly with distance from markets. Virtually identical �gures obtain if we only use

non-migrant households. The relationship between distance and satisfaction is monotonic and

basically linear, except at high market distances for which the small number of observations

does not allow precise estimation. This constitutes preliminary evidence that the assumption

that households can relocate freely and costlessly should be rejected.

Evidence from univariate regressions can be misleading, however. We are particularly con-

cerned about a possible relationship between expenditures and distance to market: if consump-

tion is lower in isolated households, this could explain their lower reported satisfaction level.

Indeed if we regress consumption expenditures on distance, we �nd a strong negative relation-

ship. This in turn could be misleading as well if isolated households are smaller or face lower

prices. To investigate the relationship between distance to market and consumption expendi-

18



tures, we therefore estimate a partial non-parametric regression of the form:

logXj = �Bj + '(dj) + "j

where Bj is a vector of controls for household j and '(:) is an arbitrary smooth function. The

purpose of the controls Bj is to correct for price di¤erentials and for household composition, so as

to de facto compare consumption per adult equivalent in real terms.16 We also include age as it

may a¤ect the consumption needs of the household. Vector Bj includes ward median wage, ward

median rice price, household size and composition, age and age squared of the head, regional

dummies, and a female head dummy. The composition of the household is captured by the share

of women, young children, youth, and elderly members in the household.17 Estimated function

'(dj) is depicted in Figure 2. Results con�rm the existence of a strong negative relationship

between distance and consumption expenditures, even after we control for prices and household

composition.

4.2. Multivariate analysis

To investigate the separate welfare cost of isolation, we now turn to a multivariate approach in

which we control for consumption expenditures. We estimate an equation (2.4) of the form:

V hj = �+ �
h log dj + �

h logXj + 

h log pj + �

hZj + u
h
j (4.1)

where V hj denotes the satisfaction ranking reported by the head of household for one of the

income and the �ve consumption categories h discussed earlier. Consumption expenditures are

16We could have simply divided total expenditures by the number of household members, yielding consumption
per head. But doing so may bias results due to economies of size in household production (e.g. Deaton &
Paxson 1998, Fafchamps & Quisumbing 2003). Our approach is more general.
17Adult males are the omitted category.
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included as well. Controls Bj are included in Zj to correct for di¤erences in prices and in

household size and composition.

Household size is expected to reduce income and consumption adequacy because the same

level of expenditures should yield less satisfaction if the household is larger. The age and

gender composition of the household may also a¤ect how much satisfaction it can derive from a

given level of consumption expenditures. In particular, we note that female members typically

produce services (such as home care, knitting, and sewing) which are consumed by the household

(Fafchamps & Quisumbing 2003). Because it is extremely di¢ cult to impute a value on such

services, they are omitted from consumption expenditures. Adult males, in contrast, typically

focus on self-employment or wage work. The monetary income they bring is properly measured

as part of consumption expenditures. For this reason, we expect the share of female members

in the household to raise subjective well-being once we control for consumption expenditures.

To account for this possibility, we include the share of various age/sex groups in the regression.

Age is included to allow for life cycle e¤ects: we expect young people to be less satis�ed with

life in general if their expectations are in�ated by the prospect of economic growth. We expect

the female head dummy to have a negative coe¢ cient because many female headed households

result from divorce and separation. The log of the value of household assets is included as

additional regressor to capture permanent income e¤ects hidden by a transitory rise or fall in

expenditures. Assets may also a¤ect subjective well-being directly through the sense of security

they provide (e.g. Deaton 1991, Fafchamps 2003).

Multivariate regression results are presented in Table 3. Since dependent variables can take

three ranked values, ordered probit is used as estimator. In this �rst set of results, we do not yet

control for self-selection; this is done in the next section. All regressions show a negative e¤ect of

distance to the nearest market dj on subjective well-being. The e¤ect is strong and signi�cant in
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all regressions. Our second measure of isolation, urban population within two-hour travel time

from the survey ward, is positive in all six regressions �and signi�cant in �ve. This means that,

after controlling for income and distance, subjective well-being is higher in households located in

or nearby large urban centers. It is not just distance to the local market that matters, but also

the size of the urban population in that market and the towns located nearby. Taken together,

these results are a strong indication that subjective well-being is negatively a¤ected by isolation

even after factoring out the e¤ect of lower consumption expenditures.

The regression results also shed some indirect light on the nature of isolation welfare e¤ects.

The magnitude of the distance coe¢ cient is largest for health care and schooling, suggesting

that G is a large component of the cost of isolation. We also �nd that distance coe¢ cients

are larger for questions relating to satisfaction with consumption than for the income question

itself. This is consistent with the idea that answers to the income satisfaction question do not

include respondents�assessment of N and G. We also �nd strong urban size e¤ects for food and

clothing consumption, consistent with the increase of variety in and around large urban centers.

Taken together, the results suggest that both N and G are large components of the welfare cost

of isolation. We revisit this issue in the next section.

Turning to other regressors, we �nd a positive and almost always signi�cant e¤ect of con-

sumption expenditures on answers to income and consumption adequacy questions. Except for

health care, the e¤ect is highly signi�cant. Household assets have a signi�cant positive e¤ect

in all six regressions while household size has a signi�cant negative e¤ect. These results are

consistent with the utility model. Price e¤ects are in general ambiguous. Our two measures of

village-level prices have a negative and signi�cant e¤ect on food consumption, but the reverse

is true for health. In other regressions, price e¤ects are mostly non-signi�cant. As mentioned in

Section 2, this could be because prices a¤ect households as producers as well as consumers.
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Several of the controls are signi�cant with the anticipated sign. In most cases, the magnitude

of the household size coe¢ cient is commensurate with the consumption coe¢ cient, suggesting

that results would not change much if we simply divided consumption by the number of house-

hold members instead of entering both regressors independently. Household composition regres-

sors are occasionally signi�cant. Households with a larger proportion of children and youths tend

to report a lower satisfaction level, especially in housing, clothing, and total income. The age

of the head is only signi�cant in the schooling case, probably because the age of the household

heads determines whether he or she has �or is considering having �school age children. The

female head dummy is negative in all regressions but never signi�cant.

We also �nd strong regional e¤ects. With the exception of health care, households located in

the Mountain and Hills zone tend to report lower levels of satisfaction. This is again consistent

with the isolation idea: the steeper the terrain, the more arduous travelling to the market

becomes and the less likely travel is to take place on motorized vehicles. The exception for

health care may capture a deliberate government e¤ort to provide better health care coverage

in the Hills and Mountain zones. We also �nd strong di¤erences along the East-West gradient,

with Eastern and Western provinces more satis�ed on average than those residing in the Central

zone. This may capture proximity to India.18

4.3. Correcting for self-selection

In Section 2 we discussed the idea that, if households freely and costlessly choose where to live,

any observed relationship between isolation and expressed satisfaction with consumption would

re�ect self-selection of �grumpy�individuals in isolated areas. Given that 80% of the surveyed

heads of household reside in their birth ward, it is highly likely that �nancial and psychological

18Nepal neighbors India on its Eastern and Western borders. Better road infrastructure in India may enable
products to penetrate more easily in the Nepalese Hills and Mountain regions.
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costs restrict population movements. It nevertheless remains conceivable (although improbable)

that the results presented in Table 3 are due to a strong self-selection bias.

To investigate this possibility, we reestimate equation (4.1) using only non-migrant house-

holds. In addition, we correct for self-selection into migrant status as described in model (2.7).

Migrant households are those who were surveyed in a ward other than the birth ward of the

head. The regressors used in the selection equation are variables thought to a¤ect the decision

to migrate out of one�s birth place, such as education and parental background. Inherited land is

included as well because it is tied to location speci�c knowledge that would be lost if the house-

hold were to move. Date of birth is included to re�ect changes in migration opportunities over

time. Ethnicity dummies are included as well if, as is likely, certain groups have better networks

with migrant populations elsewhere (e.g. Seddon, Adhikari & Gurung 1999, Munshi 2003).

In order to estimate model (2.7) using the bivariate probit selection estimator of Heckman,

we recode answers to the satisfaction question into two categories only � less than adequate,

and adequate or more than adequate. This entails a loss of information but since the number of

observations in the �more than adequate�category is very small, the loss of information is not

too large.

Regression results are presented in Table 4 for V hj and in Table 5 for the selection regres-

sions. Using a likelihood test, the absence of correlation between the errors in the selection

and satisfaction regressions is rejected for the food and clothing regressions � and nearly re-

jected for other regressions except health care. A selection correction is thus appropriate. As

is clear from Table 5, our results are basically unchanged: distance is signi�cantly negative in

all regressions, and larger in magnitude for schooling and health care. Consumption similarly

remains positive except for health care, where it is still non-signi�cant. Other qualitative results

remain unchanged. Thus, although a selection correction is shown to be appropriate in this case,
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self-selection does not appear to be responsible for our results.

Turning to Table 5, we �nd that better educated heads of household are signi�cantly less

likely to have remained in their birth ward. This is consistent with empirical evidence show-

ing that returns to education are highest in non-farm activities (e.g. Yang 1997, Fafchamps &

Quisumbing 1999). We also �nd that migrating out is more likely if the head�s father was better

educated, possibly re�ecting an interest in o¤-farm work from an early age. In contrast, house-

holds inheriting a lot of land from their parents are less likely to have migrated out of their birth

ward. Ethnic dummies are also signi�cant, with those belonging to the Brahmin caste and to

the Magar and Tharu tribes more likely to migrate.

4.4. Adding more controls

Next, we include in the regressions variables that proxy for N and G. As proxy for G, we include

the (log of the) distances from the household to the nearest school and health facility. These

measures do not account for likely di¤erences in quality and breadth of service between di¤erent

locations, on which we have no information. As proxy variables for N , we use the three indices

of variety NJ discussed in the data section. Although imperfect, these measures give an idea of

the number of distinct categories of products and services available to ward residents.

We also add a number of regressors to minimize the risk of omitted variable bias. In particu-

lar, we add the education of the household head. Education has indeed been shown to in�uence

responses to subjective well-being questions Diener et al. (1999). Unemployment and illness are

included into the regression for similar reasons. The Gini coe¢ cient of consumption per capita

in the ward is included to capture possible aversion to inequality. Rainfall in the year preceding

the survey is included as well, together with the ward-speci�c standard deviation of rainfall

in the year of the survey. These variables are included to capture possible e¤ects of climate
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on residents�mood. The Maoist insurrection may also a¤ect people�s mood, which is why we

include our insurgency dummies.19 Finally we include a dummy variable taking value 1 if the

household hired permanent or casual workers in the year of the survey. The rationale for doing

so is that households employing other people may feel they enjoy a higher status, and this may

a¤ect their response to adequacy questions.20 For the same reason, we also include all ethnic

dummies.

Results with the additional regressors are summarized in Table 6. A selection correction is

conducted in the same way as before but not shown here to save space.21 Except for the income

adequacy regression, our main results are basically unchanged: distance remains negative and

signi�cant while the urban population variable remains positive and signi�cant. This demon-

strates that the relationship between isolation and subjective adequacy assessments survives the

elimination of many potential sources of omitted variable bias. In the income adequacy regres-

sion, while urban proximity remains signi�cant, distance to market falls beneath standard levels

of signi�cance. This is consistent with variety N and access to public services G looming large

in the welfare cost of isolation.

In each of the regressions, at least one of the variety indices NJ is signi�cant with the

anticipate positive sign. We take this as evidence that variety is valued by Nepalese households.

The e¤ect of the inclusion of these variables on the distance coe¢ cients is minimal, however,

suggesting that the NJ indices alone does not exhaust the e¤ect of isolation. Distance to the

nearest school and health facility have the anticipated negative sign in most regression but they

19Admittedly, the information at our disposal measures the incidence of the insurgency four years after the
survey. However, it is likely that over time the insurgency got strongest in the areas in which its action was
already perceived in early 1996 when actions started. Insurgency dummies can thus be seen as an e¤ort to
capture the insurrective mood of the population in 1996.
20Adding this variable may also clarify the e¤ect of the wage variable since it is likely to di¤er if the household

is a buyer or seller of labor.
21After including of the additional regressors, the null hypothesis of no correlation between the error terms in

the selection and satisfaction regressions can only be rejected for the food regression. It therefore appears that
the inclusion of additional regressors eliminates the self-selection bias, except in one regression.
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are both signi�cant only in the food regression. Distance to school is signi�cant in the schooling

regression. This suggests that other dimensions of local public service provision matter as well,

such as the quality of the school or health facility and the availability of drugs and teachers, for

which we do not have data.

Regarding other controls, since their inclusion is purely to eliminate possible sources of

omitted variable bias, they need not be discussed in details. Education of the household head is

positive and signi�cant and unemployment is negative and signi�cant in all regressions. Illness

is negative in all regression, signi�cantly so in �ve. These results are in line with experimental

evidence (e.g. Frey & Stutzer 2002, Diener & Biswas-Diener 2000). We �nd that more rain

tends to make people less satis�ed, perhaps because rains damage roads and isolate wards

further. Ethnicity variables are signi�cant in a few regressions, usually suggesting that members

of some of the tribal groups are more easily dissatis�ed, perhaps because of political grievances.

The labor hiring variable is marginally signi�cant in only one regression. The Gini coe¢ cient

is signi�cant in one regression but with the wrong sign. Maoist insurgency coe¢ cients, when

signi�cant, usually have the wrong sign, with more a¤ected regions appearing to be more satis�ed

with their income and consumption than inhabitants of least a¤ected areas. Whatever the

explanation for these results, they demonstrate that inequality and the Maoist insurgency are

not what accounts for the negative relationship between income and consumption adequacy and

isolation.

Tables 4 and 6 control for self-selection across wards. The reader may nevertheless worry that

placement within the ward remains endogenous and thus may bias results. To investigate this

possibility, we reestimate Table 6 replacing individual distance by the ward average.22 To save

space, we show in Table 7 the regression results for the distance coe¢ cients only. We see that

22The ward mean is computed excluding the household itself, so as to avoid spurious correlation.
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distance is even more signi�cant, indicating that our earlier results are not driven by endogenous

placement within the ward. We also estimate the regression including both household-speci�c

distance to market and average distance in the ward. Multicollinearity between the two mea-

sures, however, gets in the way of precise estimation. The results, not shown here to save space,

show that ward average distance is negative and signi�cant at the 10% level or better in four of

the six regressions. In housing, both ward median and individual distance are negative but only

individual distance is signi�cant. In the total income regression, both variables are individually

non-signi�cant although they remain jointly signi�cant (�2 = 5:10, p-value= 0:08). Taken to-

gether, this evidence suggests that what matters most is isolation of the ward itself, not relative

isolation of the individual within the ward. We take this to imply that endogenous placement

within the ward is highly unlikely to be responsible for our results.

To close this section, we brie�y discuss the issue of response bias. Social scientists indeed

often voice their concern about the validity of statistical analysis in terms of response bias.

Although all survey data are susceptible to response bias, the subjective nature of the consump-

tion adequacy questions raises additional concerns. In econometric terms, response bias can

lead to inconsistent estimates if it is correlated with the regressor of interest. In our case, for

response bias to cause the observed relationship between isolation and consumption adequacy

, it would have to be true that urban dwellers respond on average more positively to the con-

sumption adequacy question than more isolated rural dwellers even though both are, in fact,

equally satis�ed.

There are several reasons why such an occurrence is highly unlikely. First, research indi-

cates that people answer subjective well-being questions by comparing themselves to a reference

point (e.g. Diener, Diener & Diener 1995, Diener & Oishi 2000). This reference point is partly

a¤ected by what other similar people consume (e.g. Frey & Stutzer 2002, Kahneman, Diener &
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Schwarz 1999, Layard 2002). Isolated residents of rural Nepal are much less exposed to imported

standards of living than their urban counterparts �and for this reason they are more likely to

be satis�ed than urban dwellers. Second, it has been shown that mood a¤ects responses to

subjective well-being questions (Diener & Biswas-Diener 2000). Having to respond to survey

questions may a¤ect people�s mood negatively. If rural respondents are more a¤ected by the

presence of enumerators than urban dwellers, this could generate the observed negative rela-

tionship between distance and subjective adequacy assessments. In our experience, however,

if anything it is the urban households who resent surveys more because the opportunity cost

of time is higher in urban areas. Furthermore, for many rural inhabitants of poor countries

answering survey questions is a totally unwelcome distraction. For all these reasons, we �nd it

extremely unlikely that our results be an artifact of response bias.

5. Estimating the welfare cost of isolation

In this last Section, we use equation (4.1) to obtain a money-metric estimate of the welfare cost

of isolation. Such a measure is useful because it gives an order of magnitude to the subjective

cost associated with isolation.23 Estimation is complicated by the fact that we do not have a

single estimate of Vj but several partial rankings V hj . In order to make things manageable, let

us postulate that:

Vj =

HX
h=1


hV hj + "j (5.1)

Since utility is de�ne only up to a monotonic transformation, the weights 
h of the di¤erent

rankings in total utility must be normalized in some appropriate way. Here we require that

23Although it may be tempting to use the �gures reported here as basis for policy �e.g., to estimate the welfare
gain from building a road � it would be hazardous to do so. This is because our analysis does not tell us why
isolation decreaes welfare, i.e., whether it is because of isolation by itself, access to health and sanitation, access
to markets, or other public services. These issues deserve more research. Also our analysis does not compute the
income gain one may expect from building a road.
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PH
h=1 


h = 1. From the previous section, we have estimates of the relationship between partial

rankings V hj , distance dj , and total expenditures Xj . Supposing we knew the 

h�s, we could use

equation (4.1) in combination with (5.1) and (2.5) to compute Cj as the solution to:

HX
h=1


h
h
�h + �h logXj + �

h log dmin + uhj

i
+"j =

HX
h=1


h
h
�h + �h log(Xj � Cj) + �h log dj + uhj

i
+"j

(5.2)

from which we obtain:

log(1� cj) = log
Xj � Cj
Xj

=

PH
h=1 


h�h(log dmin � log dj)PH
h=1 


h�h
(5.3)

where cj � Cj=Ej . Equation (5.3) gives the percentage of current income that household j

would be willing to pay in order to move from its current location to the immediate vicinity of

the market.

Estimates of the �h and the �h are available from regressions presented Tables 3-7. What

we need to solve equation (5.3) for cj are relative ranking weights 
h. Since we do not have a

direct subjective measure of V h, ranking weights cannot be obtained and a point estimate for

Cj cannot be computed. However, equation (5.3) enables us to bracket cj : by trying various

combinations of relative ranking weights 
h�s, we can compute an upper and lower bound for

cj . For instance, if we set 
food = 1 and other 
h 6=food = 0, we obtain one possible estimate of

cj as:

log(1� cfoodj ) =
�food

�food
(log dmin � log dj)

cfoodj = 1� e
�food

�food
(log dmin�log dj) (5.4)

Similar chj values can be obtained for other goods.
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As is clear from (5.3) and (5.4), computing the welfare cost of isolation ultimately involves

dividing the distance coe¢ cient �h by the consumption coe¢ cient �h. Obtaining a consistent

estimate of cj thus depends on getting consistent estimates of �h and �h. So far we have focused

primarily on obtaining a consistent estimate of �h. We also need to worry about �h. To this we

turn now.

Two potential sources of endogeneity require serious attention: measurement error and unob-

served heterogeneity. Because measurement error typically biases coe¢ cient estimates towards

zero, its presence would lead to an overestimation of the cost of isolation since we would be

dividing by a smaller �h. It thus important to correct for measurement error in order to obtain

an accurate estimate of chj . Unobserved heterogeneity also remains a source of concern. It is

indeed conceivable �even likely �that individuals with a grumpy disposition earn less than more

cheerful individuals, and hence consume less. Indeed people su¤ering from depression often an-

tagonize those around them. This is likely to have a negative impact on their income earning

potential.

To correct for endogeneity, we need to instrument consumption expenditures so as to correct

for measurement error while eliminating from consumption expenditures the possible e¤ect of a

grumpy disposition. For this reason, instruments must not include variables that may be a¤ected

by someone�s grumpiness, such as the size of their family, their current assets, etc. To this e¤ect,

we only use instrumental variables that can reasonably be regarded as pre-determined from the

individual�s perspective �such as their parental background, age, education, and ethnicity. We

also need to capture variations in consumption over time. To this e¤ect, we use the mean and

standard deviation of rainfall as additional instrument. To the extent that di¤erent households

are a¤ected by rainfall di¤erently, we interact the rainfall variables with family background.

The instrumenting equation is shown in Table 8. Our instruments are jointly signi�cant with a
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p-value of 0. We also conduct an overidenti�cation test.24 In all cases, we cannot reject the null

hypothesis that instruments can be excluded from the adequacy regressions. The p-values are

46% and above.

The model presented in Table 6 is reestimated with all regressors and controls, adding the

residuals from the instrumenting equation in the adequacy regression. This approach is similar

to that developed by Smith & Blundell (1986) for tobit and by Rivers & Vuong (1988) for logit.

By analogy, it should also work here. This approach yields a test of endogeneity as a by-product.

Results are summarized in Table 9. Residuals from the instrumenting equation are signi�cant

in all regressions except health care, suggesting that endogeneity is indeed a problem. The main

change compared to Table 6 is the massive increase in the consumption coe¢ cients. This is a

typical outcome when correcting for measurement error. Distance coe¢ cients remain by and

large unchanged.

Coe¢ cient estimates from Table 9 are used to compute (5.3) for each V hj separately and for

a combined measure with equal weight 
h to all V hj . Table 10 reports point estimates of c
h
j

estimated at the average and median distance to markets. As it turns out, the two �gures are

virtually identical. A 95% con�dence interval is also reported for chj .
25

We see that the welfare cost of isolation is very large. On average, if all surveyed house-

holds could be brought within 5 minutes walk from the market, one could reduce consumption

expenditures on average by 28% while keeping income adequacy unchanged. If we are willing to

assume that answers to income adequacy questions capture utility rankings, this is the same as

saying that, across our sample, the average willingness to pay for eliminating isolation is 28% of

24To implement the overidenti�cation test, we temporarily ignore the selection issue, in which case the standard
Sargan test can be used.
25The con�dence interval is obtained by noting that, for a given value of dj such as the mean or median,

equation (5.4) is nothing but a non-linear function of estimated paramters and hence its con�dence interval
can be estimated in the usual way. A con�dence interval cannot be estimated when coe¢ cients from di¤erent
regressions are combined in computing (5.3), as when we set 
h = 1=6 for all h.
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consumption expenditures. Figures are higher when we base our estimate of cj on consumption

adequacy results. If we were to bring everyone within 5 minutes of the market, estimated coe¢ -

cients predict that we could keep food consumption adequacy assessments unchanged and reduce

consumption expenditures on average by 42%. Equivalent �gures for housing and schooling are

even higher at 65% and 61%, respectively. The highest willingness to pay to reduce isolation is

in terms of access to health care. This is probably because households living in isolated wards

�nd it di¢ cult to obtain health care in case of medical emergencies. This is also a re�ection of

the fact that, in Nepal, income is not a major determinant of access to health care; geographical

isolation is.

Comparing the welfare cost of isolation across categories con�rms our earlier suspicion that

respondents factor the utility gain from variety in their reported adequacy of food and clothing

consumption. If also suggests that access to public services such as schooling and, more im-

portantly, health care represent a large proportion of the subjective welfare loss generated by

isolation. These �ndings imply that welfare assessments based on geographical poverty maps

massively underestimate the subjective welfare cost of isolation since these maps typically focus

solely on monetary income and consumption.

6. Conclusion

Using 1995/96 household survey data from Nepal, we have estimated the subjective welfare cost

associated with isolation. This estimation rests on the assumption that responses to questions

about income and consumption adequacy capture utility rankings. Nepal is a perfect country

to study isolation because road construction is so recent and so much of the country remains

inaccessible.26

26The �rst road to reach Katmandu was built in 1929.
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We �nd the subjective cost of isolation to be signi�cant and very large. The results presented

here also provide some evidence on the relative importance of physical distance, consumption

variety, and access to public services in the subjective cost of isolation. It appears that, of the

three, access to public services is the largest contributing factor. Consumption variety is also

an important factor.

Central to any study of the relative attractiveness of various geographical locations is the

question of the spatial mobility of individuals. The evidence presented here indicates that,

during the study period, a large proportion of Nepalese households could not move freely and

costlessly. This hardly surprising given the mountainous nature of the country and the insu¢ -

cient availability of roads. Nepalese people do not live in isolated mountain hamlets by choice

but because they were born there. Our results predict that, given time and opportunity, many

of them will prefer to move out of isolated rural communities.

This prediction is indeed happening. According to the 1991 population census, the capital

city Katmandu counted less than half a million people. The population census conducted a

decade later indicates that it now has about three times as many inhabitants. The number and

population of small towns has also increased dramatically.

The traditional explanation for rural-urban migrations in developing countries is the search

for higher incomes and better employment. While this explanation may be relevant in some cases,

the evidence provided here suggests another possible explanation, namely that rural dwellers are

attracted by the amenities that urban centers provide �proximity to markets, variety of goods

and services, better access to schools and health care. This phenomenon may explain why

countries that have seen little growth and thus little employment �pull� from cities � such as

many parts of Sub-Saharan Africa �have nevertheless experienced massive urbanization.
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Table 1. Answers to income and consumption adequacy questions
Percent of responses:

more thanadequateless than
adequateadequate

0.7%30.6%68.7%Total income
2.0%51.4%46.6%Food consumption
0.3%46.9%52.7%Clothing
0.1%41.0%58.8%Housing
0.3%47.1%52.6%Schooling
0.1%47.9%52.0%Health care

3317Number of observations



Table 2. Household characteristics

MaximumMinimumSt.dev.MedianMeanA. Household variables
40.00.03.41.12.2HoursTravel time to local markets

19940291015563862US$Total annual consumption
71478902985424459910US$Total value of assets

92.011.014.443.044.8YearsAge of head
17.00.05.00.03.6YearsEducation of Head
29.01.02.85.05.6NumberHousehold Size
1.000.000.160.250.26ShareShare of adult females in the household 
0.670.000.160.130.15ShareShare of children aged 6 and under 
1.000.000.220.330.32AhareShare of youths aged 7 to 20
1.000.000.130.000.04ShareShare of members aged 65 and above

7006.5702.3DaysDays lost due to sickness during last year
2500.880.250.37HoursTravel time to nearest school
3001.780.51.08HoursTravel time to nearest health facility

13.6%Female=1Female heads household
19.5%Not living in birth ward
18.0%One or more household members unemployed
80.1%Household hires permanent or casual labor

Parental background
32.050.001.690.360.81HectaresInherited land

16.00.02.50.00.9YearsEducaton of father of household head 
17.0%Yes=1Father of head employed in non-farm job

Ethnicity Dummy
19.7%Yes=1Chhetry (upper caste Hindu)
16.1%Yes=1Brahmin (upper caste Hindu)

9.4%Yes=1Newar (tribal; with own caste system)
5.8%Yes=1Tharu (tribal)
5.0%Yes=1Magar (tribal)
4.4%Yes=1Tamang (tribal)
4.0%Yes=1Gurung (tribal)
3.9%Yes=1Muslim
3.1%Yes=1Yadav/Ah (middle caste Hindu)
1.8%Yes=1Damai (lower caste Hindu)
4.8%Yes=1Kami (lower caste hindu)
1.5%Yes=1Sarki (lower caste Hindu)
1.7%Yes=1Rai (part of Kirat religion)
1.9%Yes=1Limbu (part of Kirat religion)

16.9%Yes=1Other

B. Ward variables
247.50.074.022.953.2ThousandsUrban population within 2 hours travel time of ward

1.040.120.140.440.44US$/KgMedian rice price in ward
12.350.001.010.480.75US$/dayMedian wage rate in ward
0.6090.0830.0830.2820.290Gini coef.Ward inequality in total consumption
0.5090.0910.0820.2460.257Gini coef.Ward inequality in per capita consumption

Variety 
0.490.030.070.090.12IndexFood products
0.420.090.030.140.14IndexNon-food products
0.850.150.160.440.44IndexDurable goods

Ecological belt dummies
12.1%Yes=1Mountain
51.6%Yes=1Hills
36.3%Yes=1Terai

Regional dummies
21.1%Yes=1Eastern
39.2%Yes=1Central
18.6%Yes=1Western
10.6%Yes=1Midwest
10.4%Yes=1Farwest

Maoist Insurgency 
2.5%Most affected
9.9%Affected

20.4%Little affected
67.2%Not affected

Rainfall
3431103961214591702MillimetersAverage rainfall

903176197366411MillimetersStandard deviation of rainfall in ward

3337Number of observations



Table 3. Regressing income and consumption adequacy on isolation and household characteristics
Dependent variables 

Access to:Consumption of:Total
Health careSchoolingHousingClothingFoodincomeIsolation

-0.28-0.23-0.20-0.14-0.20-0.07Travel time to local markets (log)
(9.22)**(6.92)**(6.51)**(4.75)**(6.29)**(2.16)*

3.632.050.763.065.292.28Proximity to urban centers
(6.86)**(3.77)**-1.56(5.95)**(9.95)**(4.56)**

Household consumption and controls
0.070.300.170.450.510.28Consumption expenditures (log)

-1.43(5.20)**(3.32)**(8.52)**(9.43)**(5.35)**
0.100.110.110.120.160.13Value of assets (log)

(7.10)**(6.38)**(7.83)**(8.61)**(10.48)**(8.05)**
-0.08-0.29-0.04-0.30-0.36-0.17Household size (log)
-1.01(3.32)**-0.52(3.95)**(4.66)**(2.22)*
-0.000.17-0.15-0.03-0.02-0.08Share of adult females 
-0.02-0.56-0.68-0.15-0.10-0.33
-0.53-0.10-0.64-0.11-0.44-0.42Share of children under 6 

(2.01)*-0.34(2.55)*-0.42-1.69-1.63
-0.33-0.01-0.62-0.40-0.35-0.60Share of youths aged 6 to 20
-1.56-0.04(3.14)**-1.92-1.68(2.96)**
-0.140.25-0.090.17-0.420.15Share of elderly 
-0.55-0.73-0.36-0.66-1.62-0.57
-0.02-0.04-0.02-0.01-0.02-0.00Age of household head
-1.77(3.37)**-1.86-0.68-1.95-0.19
0.000.000.000.000.000.00Age of household head squared

-1.54(3.20)**-1.76-0.66-1.95-0.13
0.04-0.030.050.04-0.03-0.03Female head dummy

-0.44-0.30-0.62-0.46-0.34-0.31
Prices

0.110.01-0.010.05-0.190.10Median wage rate in ward (log)
(2.23)*-0.09-0.27-1.13(3.96)**(2.06)*

0.160.010.290.04-0.24-0.10Median rice price in ward (log)
-1.63-0.05(3.05)**-0.38(2.42)*-1.03

Regional dummies (Terai and Central region are omitted categories)
0.26-0.18-0.11-0.28-0.18-0.31Mountain

(2.67)**-1.64-1.12(2.87)**-1.89(2.97)**
0.12-0.24-0.13-0.28-0.21-0.11Hills

-1.94(3.41)**(2.01)*(4.36)**(3.20)**-1.70
0.270.550.120.270.410.33Eastern

(3.86)**(6.69)**-1.69(3.74)**(5.61)**(4.39)**
-0.19-0.15-0.22-0.180.11-0.26Western

(2.52)*-1.79(3.03)**(2.44)*-1.48(3.30)**
0.330.610.000.350.660.31Midwest

(3.70)**(6.07)**-0.01(3.83)**(6.99)**(3.24)**
-0.090.05-0.160.050.380.39Farwest
-0.95-0.46-1.65-0.48(4.01)**(3.97)**
-2.39-3.20-3.23-5.78-4.76-4.41Intercept

(4.23)**(4.95)**(5.89)**(10.04)**(8.15)**(7.74)**

322726083242324532473237Number of observations
-1821.20-1507.62-1927.30-1819.62-1793.17-1740.12Log likelihood

Absolute value of t statistics in parentheses: * significant at 5%; ** significant at 1%



Table 4. Regressions of income and consumption adequacy controlling for migration selection
Dependent variables

Access to:Consumption of:Total
Health careSchoolingHousingClothingFoodincomeIsolation

-0.29-0.24-0.19-0.11-0.17-0.07Travel time to local markets (log)
(7.82)**(6.01)**(5.17)**(3.19)**(5.03)**(2.02)*

3.221.220.302.003.651.70Proximity to urban centers
(4.87)**-1.84-0.50(3.20)**(5.83)**(2.71)**

Household consumption and controls
-0.010.190.090.350.410.18Consumption expenditures (log)
-0.10(2.67)**-1.52(5.36)**(6.72)**(2.84)**
0.130.180.160.180.210.20Value of assets (log)

(6.82)**(7.57)**(7.93)**(8.77)**(9.06)**(8.70)**
0.02-0.100.04-0.17-0.32-0.10Household size (log)

-0.23-0.99-0.44-1.89(3.65)**-1.16
-0.020.63-0.08-0.06-0.17-0.25Share of adult females 
-0.08-1.69-0.29-0.20-0.60-0.87
-0.710.04-0.73-0.21-0.50-0.74Share of children under 6 

(2.32)*-0.11(2.46)*-0.70-1.67(2.40)*
-0.330.22-0.43-0.33-0.34-0.67Share of youths aged 6 to 20
-1.33-0.75-1.81-1.36-1.38(2.73)**
-0.100.34-0.140.12-0.330.09Share of elderly 
-0.32-0.82-0.43-0.38-1.05-0.28
-0.02-0.04-0.02-0.00-0.02-0.01Age of household head
-1.75(2.59)**-1.75-0.33-1.26-0.49
0.000.000.000.000.000.00Age of household head squared

-1.59(2.43)*-1.69-0.33-1.31-0.25
0.00-0.050.050.110.100.08Female head dummy

-0.04-0.44-0.51-1.02-0.94-0.71
Prices

0.07-0.08-0.05-0.00-0.170.01Median wage rate in ward (log)
-1.15-1.24-0.81-0.06(2.93)**-0.19
0.13-0.180.310.00-0.20-0.16Median rice price in ward (log)

-1.19-1.47(2.85)**-0.03-1.85-1.40
Regional dummies (Terai and Central region are omitted categories)

0.23-0.12-0.17-0.41-0.38-0.42Mountain
(2.12)*-1.02-1.59(3.81)**(3.62)**(3.69)**

0.11-0.19-0.19-0.39-0.36-0.26Hills
-1.40(2.26)*(2.53)*(5.22)**(4.68)**(3.30)**
0.200.460.020.250.300.32Eastern

(2.41)*(4.98)**-0.22(3.14)**(3.75)**(3.75)**
-0.19-0.25-0.27-0.190.06-0.26Western

(2.19)*(2.61)**(3.17)**(2.30)*-0.66(2.90)**
0.310.52-0.130.280.480.29Midwest

(2.90)**(4.34)**-1.20(2.59)**(4.51)**(2.62)**
-0.09-0.01-0.170.090.330.45Farwest
-0.80-0.07-1.56-0.84(3.13)**(3.94)**
-1.83-2.83-3.12-5.43-4.44-3.73Intercept

(2.74)**(3.70)**(4.74)**(7.78)**(6.48)**(5.42)**

239625092408241224122406Number of observations
-2706.57-2341.49-2732.40-2706.42-2693.58-2591.11Log likelihood

Likelihood ratio test of independence between the selection and satisfaction equations
0.362.432.413.204.712.10Chi2(1) test-statistic
0.550.120.120.070.030.15P-value

Absolute value of t statistics in parentheses: * significant at 5%; ** significant at 1%



Table 5. Non-migration selection regressions
The dependent variable is 1 if the head of household resides in birth ward, 0 otherwise.
(Each selection regression corresponds to an adequacy regression since they are estimated together)

Selection regression corresponding to adequacy regression for:
Access to:Consumption of:Total

Health careSchoolingHousingClothingFoodincome
-0.000.010.00-0.00-0.00-0.00Age of household head
-0.16-1.00-0.02-0.15-0.09-0.06
0.000.000.000.000.000.00Age of household head squared

-0.35-1.44-0.49-0.36-0.39-0.46
-0.12-0.09-0.13-0.13-0.10-0.12Log(education of household head)

(3.95)**(2.78)**(4.13)**(4.26)**(3.25)**(4.05)**
-0.03-0.00-0.03-0.050.00-0.03Father employed in non-farm job
-0.37-0.03-0.41-0.61-0.06-0.43
-0.28-0.30-0.29-0.28-0.27-0.28Education of father of head (log)

(6.10)**(6.31)**(6.38)**(6.09)**(6.11)**(6.23)**
0.730.810.720.700.770.72Inherited land (log)

(9.51)**(9.96)**(9.39)**(8.81)**(10.32)**(9.30)**
yesyesyesyesyesyesEthnicity dummies

1.190.541.171.191.151.17Intercept
(4.37)**-1.84(4.31)**(4.40)**(4.24)**(4.34)**

296325092975297929792973Number of observations

Absolute value of t statistics in parentheses: * significant at 5%; ** significant at 1%



Table 6. Adequacy regressions with additional controls
(All regressions control for self-selection but self-selection regressions not shown to save space)

Dependent variable is adequacy of:
Access to:Consumption of:Total

Health careSchoolingHousingClothingFoodincomeIsolation
-0.28-0.25-0.19-0.11-0.12-0.06Travel time to local markets (log)

(6.94)**(5.68)**(4.79)**(2.85)**(3.38)**-1.53
3.662.011.212.963.912.55Proximity to urban centers

(5.01)**(2.48)*-1.71(4.13)**(5.72)**(3.48)**
Household consumption and controls

0.050.220.130.380.380.22Consumption expenditures (log)
-0.82(2.91)**(1.98)*(5.70)**(6.08)**(3.16)**
0.110.160.130.140.160.17Value of assets (log)

(4.99)**(5.65)**(5.99)**(6.14)**(6.50)**(6.05)**
0.03-0.090.08-0.13-0.24-0.05Household size (log)

-0.26-0.87-0.82-1.45(2.80)**-0.54
-0.010.64-0.10-0.09-0.19-0.39Share of adult females 
-0.03-1.63-0.35-0.30-0.69-1.27
-0.550.16-0.72-0.20-0.44-0.86Share of children under 6 
-1.74-0.41(2.31)*-0.63-1.50(2.63)**
-0.310.25-0.46-0.34-0.35-0.82Share of youths aged 6 to 20
-1.20-0.78-1.84-1.34-1.48(3.13)**
-0.190.28-0.310.00-0.510.03Share of elderly 
-0.58-0.64-0.93-0.01-1.66-0.10
-0.01-0.03-0.020.01-0.010.00Age of household head
-0.75(2.08)*-1.17-0.38-0.65-0.03
0.000.000.000.000.000.00Age of household head squared

-0.94(2.27)*-1.39-0.02-1.19-0.04
0.110.060.150.230.300.18Female head dummy

-0.95-0.47-1.36(2.00)*(2.85)**-1.50
Prices

0.08-0.130.01-0.01-0.180.00Median wage rate in ward (log)
-1.19-1.80-0.19-0.11(3.02)**-0.01
0.02-0.290.22-0.00-0.27-0.22Median rice price in ward (log)

-0.18(2.06)*-1.78-0.02(2.41)*-1.72
Additional controls

-0.09-0.270.06-0.04-0.25-0.05Travel time to nearest school (log)
-0.68-1.83-0.45-0.33(2.03)*-0.33
-0.05-0.01-0.05-0.04-0.15-0.09Travel time to nearest health facility (log)
-0.63-0.07-0.66-0.48(2.24)*-1.05
-0.201.100.01-0.130.49-0.33Variety index for food
-0.36-1.58-0.02-0.23-0.93-0.57
2.860.872.900.622.611.84Variety index for non-food

(3.15)**-0.87(3.23)**-0.69(3.03)**(2.04)*
0.170.540.260.53-0.050.22Variety index for durables

-0.60-1.72-0.95-1.93-0.18-0.76
0.140.170.130.180.220.13Education of household head (log)

(3.83)**(4.23)**(3.31)**(5.16)**(6.85)**(3.52)**
-0.27-0.22-0.35-0.34-0.23-0.43One or more household members unemployed

(3.44)**(2.51)*(4.50)**(4.42)**(3.19)**(5.04)**
-0.02-0.01-0.01-0.01-0.01-0.02Days lost to illness over preceding year

(4.57)**-1.85-1.87-1.44(2.51)*(3.13)**
0.201.360.480.560.26-0.23Ward inequality in per capita consumption

-0.51(3.11)**-1.28-1.49-0.74-0.59
0.000.000.000.000.000.00Average rainfall in ward

(4.01)**(4.37)**(3.16)**-1.91-1.69-1.02
0.000.000.000.000.000.00Standard deviation of rainfall in ward

(2.40)*(2.28)*(4.07)**-0.93(3.17)**-0.24
0.250.260.120.150.39-0.01Districts most affected by Maoist insurgency

-1.20-1.10-0.54-0.70(1.97)*-0.03
0.510.340.500.280.100.47Districts affected by Maoist insurgency

(4.30)**(2.64)**(4.21)**(2.39)*-0.92(3.79)**
-0.14-0.21-0.18-0.15-0.06-0.02Districts little affected by Maoist insurgency
-1.48(2.08)*(1.97)*-1.61-0.70-0.22
-0.17-0.200.17-0.050.14-0.11Household hires permanent or casual labor
-1.81-1.72-1.79-0.50-1.61-1.11

included but not shownRegional dummies
included but not shownEthnicity dummies

-2.28-2.86-4.11-5.65-4.31-3.53Intercept
(2.71)**(2.93)**(4.95)**(6.67)**(5.40)**(4.10)**

-2607.88-2268.05-2649.52-2652.04-2619.47-2531.04Log likelihood
Likelihood ratio test of independence between the selection and satisfaction equations

1.170.060.520.3612.430.16Chi2(1) test-statistic
0.280.800.470.550.000.69P-value

Absolute value of t statistics in parentheses: * significant at 5%; ** significant at 1%



Table 7. Adequacy regressions with average ward distance to markets
Dependent variable is adequacy of:

Access to:Consumption of:Total
Health careSchoolingHousingClothingFoodincome

-0.38-0.34-0.21-0.17-0.21-0.11Average travel time to markets in ward
(8.36)**(6.82)**(4.69)**(3.72)**(4.94)**(2.25)*

(Other regressors as in Table 6 – not shown here to save space)

Absolute value of t statistics in parentheses: * significant at 5%; ** significant at 1%



Table 8. Instrumenting regression for consumption expenditures

Pre-determined variables
0.04Age of household head

(7.49)**
0.00Age of household head squared

(4.72)**
0.27Log(education of household head)

(20.84)**
Instruments

0.22Education of father of head (log)
(4.14)**

0.03Father employed in non-farm job
-0.35
0.00Rainfall x father in non-farm job

(3.61)**
-0.00St.dev. of rainfall x father in non-farm job

(3.04)**
0.00Rainfall x father's education

-0.05
0.00St.dev. of rainfall x father's education

-1.91
included butEthnicity dummies

not shown
8.93Intercept

(77.83)**

3021Number of observations

0.30R-squared
Joint F-test of the instruments

19.91Chi2 test-statistic
0.00P-value

Absolute value of t statistics in parentheses: * significant at 5%; ** significant at 1%



Table 9. Satisfaction regressions with instrumented consumption expenditures
Dependent variables

Access to:Consumption of:Total
Health careSchoolingHousingClothingFoodincomeIsolation

-0.27-0.24-0.19-0.10-0.12-0.06Travel time to local markets (log)
(6.76)**(5.45)**(4.82)**(2.76)**(3.30)**-1.49

3.612.061.262.943.862.54Proximity to urban centers
(5.00)**(2.62)**-1.78(4.19)**(5.79)**(3.54)**

Household consumption and controls
0.451.230.871.131.040.88Consumption expenditures (log)

-1.63(4.32)**(3.19)**(4.38)**(4.28)**(3.42)**
-0.40-1.04-0.76-0.78-0.68-0.68Residuals from instrumenting regression
-1.47(3.68)**(2.79)**(3.01)**(2.82)**(2.66)**
0.110.140.130.130.150.16Value of assets (log)

(4.75)**(4.85)**(5.38)**(5.63)**(6.32)**(5.45)**
0.03-0.090.08-0.12-0.22-0.05Household size (log)

-0.28-0.85-0.82-1.37(2.64)**-0.50
-0.010.69-0.09-0.07-0.17-0.37Share of adult females 
-0.02-1.80-0.32-0.24-0.64-1.24
-0.540.20-0.71-0.19-0.43-0.83Share of children under 6 
-1.73-0.53(2.25)*-0.62-1.49(2.58)**
-0.300.29-0.46-0.33-0.34-0.79Share of youths aged 6 to 20
-1.19-0.95-1.81-1.32-1.47(3.08)**
-0.170.40-0.260.05-0.450.08Share of elderly 
-0.52-0.93-0.79-0.17-1.51-0.23
-0.02-0.07-0.04-0.02-0.03-0.02Age of household head
-1.48(3.86)**(2.60)**-1.42(2.14)*-1.53
0.000.000.000.000.000.00Age of household head squared

-1.46(3.61)**(2.43)*-1.17(2.19)*-1.08
0.100.040.150.210.280.16Female head dummy

-0.91-0.31-1.28-1.88(2.77)**-1.43
Prices

0.07-0.130.01-0.01-0.18-0.00Median wage rate in ward (log)
-1.18-1.88-0.16-0.17(3.09)**-0.05
0.03-0.260.230.01-0.26-0.20Median rice price in ward (log)

-0.23-1.88-1.89-0.07(2.32)*-1.62
Additional controls

-0.09-0.250.06-0.04-0.24-0.04Travel time to nearest school (log)
-0.67-1.81-0.47-0.32(2.05)*-0.31
-0.05-0.02-0.06-0.05-0.16-0.09Travel time to nearest health facility (log)
-0.70-0.22-0.79-0.65(2.38)*-1.19
-0.171.090.03-0.090.50-0.31Variety index for food
-0.31-1.62-0.06-0.16-0.98-0.54
2.820.822.870.562.571.76Variety index for non-food

(3.15)**-0.84(3.20)**-0.64(3.05)**(2.01)*
0.160.500.240.51-0.040.21Variety index for durables

-0.61-1.64-0.88-1.93-0.15-0.75
0.02-0.14-0.09-0.040.01-0.06Education of household head (log)

-0.22-1.52-1.01-0.51-0.15-0.76
-0.26-0.20-0.35-0.33-0.22-0.41One or more household members unemployed

(3.39)**(2.43)*(4.47)**(4.34)**(3.11)**(4.93)**
-0.02-0.01-0.01-0.01-0.01-0.02Days lost to illness over preceding year

(4.46)**-1.72-1.75-1.34(2.41)*(3.03)**
0.201.310.500.560.25-0.20Ward inequality in per capita consumption

-0.52(3.11)**-1.33-1.52-0.71-0.52
0.000.000.000.000.000.00Average rainfall in ward

(4.14)**(4.70)**(3.44)**(2.24)*(2.03)*-1.26
0.000.000.000.000.000.00Standard deviation of rainfall in ward

(2.68)**(3.01)**(4.62)**-1.56(3.71)**-0.28
0.260.290.140.170.400.01Districts most affected by Maoist insurgency

-1.25-1.27-0.64-0.82(2.05)*-0.06
0.500.310.490.270.090.45Districts affected by Maoist insurgency

(4.21)**(2.45)*(4.10)**(2.30)*-0.86(3.64)**
-0.13-0.19-0.18-0.14-0.06-0.02Districts little affected by Maoist insurgency
-1.45(2.03)*-1.92-1.57-0.69-0.17
-0.17-0.180.18-0.030.16-0.09Household hires permanent or casual labor
-1.76-1.59-1.85-0.33-1.82-0.97

included but not shownRegional dummies
included but not shownEthnicity dummies

-5.79-11.78-10.71-12.30-10.25-9.33Intercept
(2.29)*(4.47)**(4.30)**(5.17)**(4.52)**(3.97)**

-2606.83-2261.80-2645.86-2647.76-2615.60-2527.77Log likelihood
Likelihood ratio test of independence between the selection and satisfaction equations

2.422.810.402.9017.542.23Chi2(1) test-statistic
0.120.090.530.090.000.14P-value

Overidentification test for consumption expenditures
3.494.444.634.053.672.02Sargan statistic
0.620.490.460.540.600.85P-value

Absolute value of t statistics in parentheses: * significant at 5%; ** significant at 1%



Table 10: Compensating Variation evaluated at the mean and median of distance to markets
Expressed in % ot total consumption expenditures

Evaluated atEvaluated at
(95% confidence interval)Median(95% confidence interval)Mean 

DistanceDistance
62.6%-6.8%27.9%62.4%-6.8%27.8%Total income
66.4%17.6%42.0%66.2%17.5%41.8%Food consumption
60.9%11.3%36.1%60.7%11.3%36.0%Clothing
93.0%37.2%65.1%92.8%37.1%64.9%Housing
82.9%38.4%60.6%82.7%38.2%60.5%School

114.8%74.3%94.5%114.9%74.1%94.5%Health
54.4%  54.3%Equal weights for all 6
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