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Abstract 
 
 
The standard theory of anti-poverty targeting assumes individual incomes cannot be observed, 
but statistical properties of income distribution in broadly defined groups are known.  ‘Indicator 
targeting’ rules are then derived for the forms of transfers conditioned on group membership of 
individuals. In this literature the motivating notion of a “group” is purely statistical, even when it 
is groups such as localities and ethnicities.  We focus instead on groups which are 
“communities”, meaning thereby collections of individuals who have access to community-
specific public goods, from which non-members are excluded.  Such differential access 
constitutes a source of inequality among poor individuals belonging to different communities, 
which is not captured by monetary earnings.  We show that this formulation of what constitutes 
a group changes many of the basic results of the indicator targeting literature. Optimal targeting 
for poverty alleviation leads to seemingly paradoxical rules, such as targeting transfers to the 
community that is richer.  Total wealth of non-poor members of a community and its 
distribution both become relevant for specifying optimal indicator targeting rules. In addition, a 
poverty measure that is sensitive to the community identities of poor individuals, yet defined on 
nominal incomes, may be incompatible with some of the basic axioms in the standard literature 
on poverty measurement. 
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1. INTRODUCTION 

 

The theory of targeting is now well developed. Starting with Akerlof (1978), the use of 

income and non-income information to target transfers in anti-poverty programs has led to 

considerable work along theoretical, empirical and policy lines. At the heart of this literature 

is the following question.  How should one condition transfers to individuals on their 

exogenously given non-income characteristics (also called ‘indicators’), so as to increase the 

poverty alleviation efficiency of a given anti-poverty budget, the objective being to minimize a 

given measure of poverty? The non-income information can be used to supplement income 

information.  Typically, statistical information on the joint distribution of income and other 

observable characteristics is assumed available, but not individual level income information.1 

 

The non-income information available is typically whether an individual belongs to a well-

defined “group”. Obvious examples are ethnic/religious/gender groupings, and 

categorizations by age or spatial location.  Whichever grouping is chosen for focus, the 

targeting literature has not shown much interest in what follows from the notion of group 

membership in terms of individual welfare. The grouping is simply another partitioning of the 

population, leading to a statistical income distribution pattern that can be used to better target 

anti-poverty transfers conditioned on group membership. The question asked in the literature 

is how precisely to use this information to design targeting rules. 

 

However, in socio-economic reality, certain (though not all) types of group membership can 

be thought of as providing access to group specific local public goods, from which members 

of other groups are excluded.  In such cases, group affiliation carries implications for 

individual well-being and poverty. Such a club good perspective on groups is introduced in 

Dasgupta and Kanbur (2001).  We call groups  

characterized by access to group-specific public goods as ‘communities’.  

 

If community affiliation allows poor people access to public goods from which non-members 

are excluded, then membership status becomes a source of inequality among the poor.  Two 
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poor individuals may have the same money income,2 yet one, by virtue of belonging to the 

community that is better endowed with the public good, may be better off than the other.  

For example, one may live in a community with access to a village well, or a public park, but 

not the other.  The former may also live in a region that organizes its own security and 

maintains its roads, streetlights and schools better.  Or, she may belong to an ethnic/religious 

community whose members take greater precautions against communicable diseases.  

Clearly, this factor should have a bearing on how optimal anti-poverty policies are targeted. 

 

Group-specific public goods may be valuable to individual group members for both 

instrumental and intrinsic reasons.  Local public good effects can complement other 

productive inputs that an individual may possess.  Gains from community membership would 

then be reflected in higher monetary earnings (Dasgupta and Kanbur (2002)).3  Standard 

poverty measures, and standard rules of anti-poverty targeting, will both take into account 

such instrumental benefits.  However, local public goods may be intrinsically important for the 

well-being of community members as well.  Access to clean drinking water, or membership 

of a group with behavioral norms that provide greater protection against communicable 

diseases, may lead to better health status, which, while conceivably income augmenting, is 

also intrinsically valuable.  Better roads and streetlights facilitate both leisure travel and social 

intercourse.  Greater security guarantees for one’s person and property are also 

independently conducive to greater social engagement and a low-stress environment.  

Access to recreational, cultural and religious facilities such as parks, museums, playgrounds, 

theatres, concert halls, sites of collective worship etc. is likewise intrinsically important to the 

well-being of individuals.  These differential gains from community membership which, in 

essence, take the form of intrinsic benefits from in-kind, rather than cash, payments of goods 

and facilities, are however not captured by individual-level information on monetary earnings.  

                                                                                                                                           
1  Kanbur (1987), Besley and Kanbur (1993), Kanbur, Keen and Tuomala  (1994), Bourguignon and Fields 
(1990), and Ravallion (1993, 1999) are examples of analyses in this vein. 
2  Sections of the poor in developing countries, such as subsistence farmers, forest dwellers and fishermen often 

use significant portions of their marketable products for self-consumption rather than market sale.  Poor 
individuals may also own their homestead land.  Throughout this paper, we shall use the phrase ‘money 
income’ or ‘nominal income’ in a broad sense, as including the market value of such self-consumption, in 
addition to monetary earnings from market sales and state transfers.  While imputing money income in this 
broad sense can sometimes be difficult in practice, these difficulties are conceptually quite different from 
those involved in imputing monetary equivalents to welfare gains from access to group-specific public goods.  
Our focus will be on the latter class of difficulties.   
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Consequently, the standard approach to poverty measurement and anti-poverty targeting 

ignores them. 

 

Why may inter-group disparity in access to intrinsically valuable public goods persist?  There 

are various reasons why individuals may find migration to communities better endowed with 

such public goods prohibitively expensive.  Geographic relocation over large distances often 

involves large material and psychic costs, as does the acquiring of the ability to appreciate 

literary and cultural output within ethno-linguistic traditions one has not grown up within.  

Religious beliefs often preclude participation in rituals and practices of another religious 

community.  Furthermore, social interaction with individuals from other ethnic, racial or 

religious backgrounds often entails considerable friction and psychological stress – ‘the 

discomfort of strangers’, or even that of historic enemies.  Thus, members of a particular 

ethnic or religious group may find their utility level for a given, non-denominational, public 

good, say a village well, diminished, if, in accessing water from that well, they are also forced 

into social contact with members of a different group.4  These psychic costs can arise 

independently of standard congestion costs discussed in the theory of club goods.  For 

example, in India, notions of ritual pollution often implied that public goods such as roads, 

school buildings, temples or water sources would become unfit for use by upper castes, if 

also utilized by certain lower castes or other religious groups.  Individuals may consequently 

seek to prevent members of other ethnic, religious or caste groups from sharing public goods 

with them, and/or refrain from accessing public goods used by other groups, even if there are 

‘economic’, i.e. evidently material, reasons against doing so.5  This in turn often generates 

persistent residential segregation along racial, linguistic, religious or caste lines.  Thus, 

significant differences in access to intrinsically valuable public goods may persist across large 

                                                                                                                                           
3  Benabou (1994), Borjas (1995) and Durlauf (1994) also discuss externalities in ethnic groups and neighborhoods. 
4  Alesina et al. (1999) and Alesina and La Ferrara (2000) provide related discussions of how individuals may be 

less willing to contribute to common access public goods if they live in ethnically diverse communities. 
5  The city of Mostar in Bosnia-Herzegovina provides a telling example of such ‘irrational rationality’.  “Costly 

and redundant as it may seem, this city has two sets of nearly everything: hospitals, universities, primary 
schools, public transportation, even waste disposal services.  “Everything is duplicated because there are two 
peoples,” explained Zoran Knezovic, the proud manager of the Zrinjski soccer team, made up almost entirely 
of ethnic Croats.  Mostar also has another soccer team, Velez, which is mostly Muslim.  That is how it has 
been for nearly 10 years, since the two communities signed a truce freezing a bitter and violent conflict that 
was part of the Balkan wars of the 1990s” (Wood (2004)).  On the rationale behind group exclusionary 
practices, see also Bowles and Gintis (2000). 
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regional divides, as well as across such identity divides, especially when associated with 

residential segregation.   

 

The basic methodology we suggest is the following.  The presence of group-specific public 

goods implies that, in making welfare comparisons, one has to develop a notion of real (or 

equivalent) income, along the lines of the standard notion of equivalent variation, that 

incorporates the monetary equivalent of non-monetary gains from community membership.  

Optimal rules for targeting of anti-poverty programs, implemented through the instrument of 

monetary transfers, then have to be derived by taking into account the community-specific, 

possibly differential, impact of monetary transfers on such real income.  

 

In thinking about intrinsic benefits from group-specific public goods, two relationships 

suggest themselves.   

 

First, as individuals acquire more money, they would also wish more of these benefits.  Given 

prices, richer individuals would like to spend part of their additional resources on better 

health, security, transport, cultural, religious and recreational outcomes.  Often, though not 

always, due to large fixed costs of exclusive consumption and non-rivalry in use, the 

individually rational way of attaining these outcomes would be through local public goods.  

The very rich might set up private parks, hire bodyguards, purchase helicopters, or arrange 

private concerts, but the moderately better off would find such exclusive consumption 

prohibitively expensive.  They would instead contribute more towards improvement of the 

local park, community policing, maintenance of local roads and community centers etc.; items 

which benefit poor community members as well.  Even the very rich, due to reasons of non-

rivalry in consumption, or altruism, may allow others (at least partial) use of their facilities.  

Thus, it seems reasonable to think of group-specific public goods as normal goods for 

individual members.6   

Second, benefits from private expenditure are often heightened, or at least not reduced, by 

better public facilities.  Cleaner water, by improving digestion, allows the body to better 

                                                 
6  This may be quite different for instrumental, i.e., income-augmenting, gains from local public goods.  Better 

roads, for example, by allowing agricultural workers to migrate more easily, may increase labor costs of 
landowners.  
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absorb nutrients from food.  Better roads do not reduce the enjoyment from a unit 

expenditure on leisure/social travel.  Better community libraries, local museums or 

playgrounds do not reduce the benefits from private expenditure on education or sports 

equipment.7  Thus, in many, perhaps most, cases, it is plausible to think of private 

expenditure and community-specific public facilities as at least weakly complementary for 

individuals. 

 

We examine the implications of group-specific access to public goods which are normal and 

weakly complimentary to private expenditure.  Taking the notion of a community, in our 

sense, seriously has major consequences for the results of the targeting literature.  Many 

standard results on indicator targeting, when the indicator categorizes individuals into 

communities in our sense, get modified or overturned.  Section 2 sets out the major thrusts of 

this literature to establish the benchmark. Section 3 presents our model of community.  

Sections 4-6 then revisit the basic issues in the targeting literature.  It follows from our 

framework that richer communities should have lower nominal poverty lines.  Using the 

Foster-Greer-Thorbecke (1984) measure of poverty, defined over real, rather than nominal, 

incomes, we show the following.  Paradoxically, efficient targeting of anti-poverty programs 

may dictate favoring of poor members of the richer community.  This happens because, due 

to the complementarity noted earlier, monetary transfers are more effective in improving 

welfare in the richer community.  Total income of non-poor members of a community, and its 

distribution, both matter for determining optimal anti-poverty targeting rules, since they 

determine the magnitude of the public goods that community members have access to.  A 

poverty measure defined over nominal incomes, yet sensitive to the community identities of 

poor individuals, may be incompatible with some of the basic axioms developed in the 

literature on standard measures of poverty.  Section 7 addresses some generalizations.  

Section 8 concludes. 

 

                                                 
7  As a child, the 19th century Indian social reformer Ishwarchandra Vidyasagar often studied under streetlights 

because his family could not afford fuel for domestic lamps.  Arguably, more powerful streetlights in 19th 
century Calcutta would not have reduced Vidyasagar’s benefits from additional income. 
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2. THE STANDARD THEORY OF TARGETING 

 

2.1.  Measuring Poverty 

 

Let nqq IIzIII ≤≤<<≤≤≤ + ...... 121  be the distribution of income I across n 

individuals, where z is the exogenously given poverty line separating the poor from the non-

poor; z cuts off q individuals below the poverty line.  In applied work, I is usually a monetary 

valuation of total resources of the household, including the imputed market value of self-

consumption of marketable products and endowments, information about which is collected 

from household surveys. The poverty line is a normative concept, reflecting social norms on 

what it means to be “poor”. A common starting point is minimum intake of calories, 

supplemented with requirements for non-food expenditures such as clothing and housing. 

Clearly, the latter items, and to some extent food related minimum requirements, are 

dependent on social norms and can vary from society to society. Conceptually, we can think 

of a basic bundle of commodities as the minimum requirement, or as derived from the 

minimum requirement of more basic but more intangible considerations (e.g. the ability to 

appear in public without shame).  This bundle is “priced out” and a level of income is derived 

as the poverty line. Once all price variations are taken into account, if I is also corrected for 

relevant variations, the poverty line should be the same for all members of a society. 

 

However, as the commodity bundle changes, or as the cost of achieving a given bundle 

changes, the poverty line may change. If a poverty line moves with the mean of the income 

distribution, it is usually referred to as a relative poverty line. Otherwise, it is called an 

absolute poverty line. Whether the poverty line should be relative or absolute is the subject 

of much debate (Atkinson and Bourguignon (2000), Ravallion and Lokshin (2003)). But 

there seems to be a consensus that, as societies develop, their production structures change, 

as do their norms, hence, richer societies should have higher poverty lines. 

 

Given a poverty line and given a distribution of income, the next question is how to aggregate 

the information into an index of poverty.  In both applied and theoretical work, a central role 

is played by the FGT index, first developed in Foster, Greer and Thorbecke (1984): 
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where ?  is the set of poor individuals and a is an index of poverty aversion which 

emphasizes concern for the poorest of the poor. When a = 0, the index collapses to the 

fraction of people below the poverty line, the commonly used “head count ratio”. When a = 

1, it is a sum of the gaps of each poor person’s income from the poverty line, suitably 

normalized. This is often termed the “income gap” measure. As a increases beyond 1, 

increasing weight is put on the larger gaps. In the literature, a benchmark is provided by a = 

2. As a increases the focus is increasingly on the poorest of the poor. In the limit, as a tends 

to infinity, we have the Rawlsian measure: the only thing that matters is the poverty of the 

very poorest person. 

 

2.2.  Income Based Targeting 

 

Suppose we have a limited budget for income transfers. How can it be allocated to have the 

biggest impact on poverty? This is the canonical problem posed in the targeting literature. 

The answer depends on the information structure of the problem, and on the behavioral 

responses to the transfers.  Let us start with the most comprehensive information that can be 

available - every individual’s income can be costlessly identified. Let us also assume no 

behavioral responses to the transfers. Then it is clear that the transfer rule for the marginal 

dollar depends on the value of a (Bourguignon and Fields (1990)). 

 

When a = 0, the focus is on the margin at the poverty line. If the transfer is so small that not 

even the person closest to the poverty line can be lifted over that line, then it does not matter 

who it is given to. As the amount available grows to a level that can shift this person over the 

poverty line, then the transfer should be given to her, and then to the next person, and so on. 

Thus the transfers should go first to those closest to the poverty line. When a = 1, it does not 

matter who the marginal transfer goes to, since the reduction of anyone’s poverty gap counts 

the same in the overall index.  However, when a becomes bigger than 1 the rule changes to 

the lexicographic maximin condition.  The transfer should be made to the poorest person; as 

the resources increase, this transfer should continue until the poorest person has the same 

income as the next poorest person; as resources increase further, the transfer should continue 
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equally to these two people until they have the same income as the next poorest person; and 

so on. 

 

2.3.  Group Based Targeting 

 

Suppose now that individual income cannot be observed, but individual membership of a 

group can be.  More formally, consider a society of n individuals, represented by the set S, 

which can be partitioned into two non-empty subsets A and B.  Thus, society consists of two 

mutually exclusive groups, indexed A and B (the generalization to more than two is 

straightforward).  Let A, B, and S contain, respectively, BA nn ,  and n members.  The 

transfer can now be conditioned on group membership. All members of a group have to be 

treated alike, since there is no basis on which to do otherwise, but members of different 

groups can be treated differently. Let the resources available at the margin be denoted by c. 

We suppose these are small enough so that nobody is pushed over the poverty line. We can 

begin by posing the following question - if the transfer was to be given to only one group, 

which should it be? 

 

The overall poverty index can be written as: 
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where ? A and ? B are the sets of poor individuals in the two groups. For each of the cases 

where the transfer is made to A or B individuals, the poverty index is given respectively by 

the following: 
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 The impact on poverty of a marginal transfer to either group is thus given by the derivatives 

of (3) and (4), evaluated at c = 0.  For any group { }BAk ,∈ , the corresponding expression 

is: 
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Equation (5) captures a result first derived in Kanbur (1987).  If the objective is to minimize 

Pa then the group with higher Pa-1 (which need not have higher αP ) should be targeted at the 

margin. Thus if the normatively chosen value of a is 1, the group with the higher head count 

ratio should be targeted. If a is 2, then the group with the higher income gap should be 

targeted.  The basic intuition that the poorer group should be targeted is borne out, but with a 

subtle modification.  If the objective is Pa, the targeting indicator is Pa-1.  Condition (5) can 

also be used to derive rules for the optimal allocation of a transfer budget - the first order 

condition obviously being that Pa-1 should be equalized across the groups.  It can also be 

used for targeting in a variety of contexts, e.g. food subsidies (Besley and Kanbur (1988)), 

land holding based targeting (Ravallion and Chao (1989)) or geographical targeting 

(Ravallion (1993)). 

 

3. GROUP AS COMMUNITY 

 

We develop now the idea that a group is more than simply an index distinguishing one set of 

individuals from another.  Following Dasgupta and Kanbur (2001), we visualize a group as a 

community, defined by access to a group-specific public good, from which non-members 

are excluded. 

 

Individuals derive utility from private consumption and from a community specific public 

good.  For any individual Si ∈ , preferences are given by a strictly quasi-concave and twice 

continuously differentiable utility function ( )yxu i , , where ix  and y respectively denote the 

amounts of the private and the public good consumed.  When i belongs to community 

{ }BAk ,∈ , kyy = .  We thus assume that all individuals in society have identical 
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preferences; however, members of community A do not benefit from community B’s public 

good, and vice versa.  Agent i has own money (or nominal) income ++ℜ∈iI .   

We follow the standard literature on voluntary provision of public goods (Bergstrom, Blume 

and Varian (1986)) in modeling the supply of the public good.  It is voluntary provision that 

distinguishes community from state, whereas non-rival consumption distinguishes community 

from market (Dasgupta and Kanbur (2001)). The total supply of the public good is assumed 

to be simply the sum of the individual contributions in that community. Thus in any community 

k each individual solves the problem: 

( )k
i

yx
yxuMax

i

,
,

s.t.                (6)                                                                                                              

k
ii

k
i pyIpyx −+=+ ,                                                                                                                               

k
i

k yy −≥ ;                                                                                                                                             

where k
iy−  is the sum of contributions of community members other than i, and p is the unit 

cost of the public good.  The solution to (6), subject to the budget constraint alone, yields the 

unrestricted demand functions: ( )],[ pyIGy k
ii −+= , and ( )],[ pyIHx k

iii −+= .  We 

assume all goods are normal:  

 

A1.  For all ++ℜ∈iIp, , both G and H are differentiable and increasing in iI . 

By A1, there must exist a unique Cournot-Nash equilibrium in the voluntary contributions 

game.8  We now simplify the notation by assuming p to be unity.  Define 

( ) ( )]1,[ k
ii

k
ii yIGyIg −− +≡+ , ( ) ( )]1,[ k

ii
k

ii yIHyIh −− +≡+ .  Agent i, of community k, is 

non-contributory in a Nash equilibrium if and only if, in that Nash equilibrium, 

( )][ k
iii yIgy −− +> , and contributory otherwise.  Let:  

( ) ( ) k
i

k
i

1k
i yygyI −−

−
− −≡ .   

A1 implies that i is non-contributory if, and only if, ( )k
ii yII −< .   

 

                                                 
8 See Bergstrom, Blume and Varian (1986). 
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Let kC , kN  be the sets of all contributors and non-contributors, respectively, in the Nash 

equilibrium in community k, with cardinality Ckn , Nkn .  We assume both sets are non-

empty.  Evidently, given A1, all contributors must be richer than any non-contributor.  In a 

Nash equilibrium, the utility of each individual will depend critically on whether or not that 

individual is contributory. 

 

Starting from an initial income distribution in community k, with its attendant Nash equilibrium 

level of the public good, consider a redistribution only among contributors such that their 

incomes are equalized, every such agent receiving ∑
∈

−=
kCi

iCkCk InI 1 .  Let the corresponding 

equilibrium amount of the public good be given by ( )CkCk nIy , .  Evidently, every 

contributor must provide ( )CkCkCk nIyn ,1−  in this equilibrium.  The neutrality property of 

Cournot games with public goods (Bergstrom et al. (1986)) implies that the original 

equilibrium amount of the public good must also be y , i.e., ( )[ ]CkCk
k nIyy ,= .  Private 

consumption among contributors must be identical in the two equilibria as well. 

 

Define the real income of agent i in a Nash equilibrium, where she consumes ( )yxi , , as: 

( ) ( )( )],,[ yxuVyxr i
1

i
−≡ ; V  being the indirect utility function. Thus, the real income in an 

equilibrium is the minimum expenditure that the agent would require to generate the same 

utility, as that provided by her actual consumption in that equilibrium, if she were, somehow, 

to lose access to public goods contributions by other agents.  The utility of non- contributors 

and contributors is given respectively by: 

( )k
i yIuu ,= .                (7)                                                                                                           

    

( ) 
















 −
+=

Ck

Ck
CkCkCk n

1n
nIyIVu , ,           (8)                                                                               

We can specify the “real income” of a non-contributory agent in community k as: 

( ) ( )],[, k
i

k
i

k
ii yIfyIyIrr −+≡= ,            (9)                                                                                    

such that: ( )kyf ,0∈ .  Thus, real incomes of non-contributors vary with their nominal 

incomes, but also depend on the level of the community specific public good, and thereby, on 
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the nominal incomes of the contributory (richer) members of their community.  From (8), real 

incomes of contributors are identical:  

=ir ( ) ( ) 






 −
+≡∗

Ck

Ck
CkCkCkCkCk n

1n
nIyInIr ,, .          (10)                                                             

Since preferences are identical, an agent is better off than another if and only if she has more 

real income.  

 

We now introduce two more restrictions on preferences. 

 

A2.  There exists a positive monotonic transformation of ( )yxu i , , ( )yxW i , , such that: (a) 

0≥yxi
W , and (b) the indirect utility function corresponding to W is strictly concave in 

income. 

 

A3.  There exists a positive monotonic transformation of ( )yxu i , , ( )y,xZ i , such that: (a) 

0ZZ yyxx ii
<, , and (b) the indirect utility function corresponding to Z  is convex in income. 

 

A2(a) is the weak complementarity condition discussed in section 1.  Standard functional 

forms used in theoretical and applied work such as the Cobb-Douglas, Stone-Geary and 

CES all satisfy A1-A3.  

 

Lemma 3.1.  (Dasgupta and Kanbur (2001))  Given A1-A3, if ( )ii yII −< , then: 

0r
iIy > , and 0rr yyII ii

<, .9 

One particular functional form for the utility function that will be useful in the detailed analysis 

is: 

yxu i lnln += .                        (11) 

                                                                                                      

                                                 
9  A3 is slightly different from the corresponding assumption in Dasgupta and Kanbur (2001), generating 

negativity for IIr , yyr , rather than the non-positivity there.  The proof is identical.  A2-A3 are sufficient 

but not necessary. 
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Then ( ) ii yyI −− = . Suppose ii yI −< , which implies i is non-contributory. It is easy to 

check that: 









+

== − 1n
n

II2yI2r
Ck

Ck
Ckiiii .                  (12)                                                                            

The real income of contributors is ( ) 112 −+CkCkCk nIn .                  

                                                                                                          

4.  MEASURING POVERTY WITH COMMUNITY EFFECTS 

 

In the model developed above, nominal income is no longer an appropriate measure of well-

being, at least not by itself.  Since there is now a community-specific public good that 

provides utility, this has to be taken into account in the measurement of well-being and 

indeed of poverty.10  Real income is an obvious basis for such measurement. In principle, 

given the distribution of r, we can compute poverty in exactly the same way as was done for 

I in Section 2.1, but with a poverty line define on r, zr.  

 

Once again, let the two communities be indexed by A and B. Let the income levels in each 

community be Ij, { }Jj ,...,2,1∈ .  Let the number of individuals at income level j in community 

{ }BAk ,∈  be kjn .  Let the critical level on income that demarcates contributors from non-

contributors in the Nash equilibrium in k be kÎ , and let the level of the public good be ky .  

Define the set of contributory income classes in community k as 

{ }{ }kjk IIJ1jM ˆ|,..., ≥∈= , and let the set of contributory individuals in k be defined, as 

before, as { }kik IIkiC ˆ| ≥∈= .  Then ∑
∈

−=
kMj

jkjCkCk InnI 1 , where ∑=
∈ kMj

kjCk nn .  

The real income at each level of nominal income in community k is given (using (9) and (10)) 

by: 

                                                 
10  More formally, what is now implausible is the standard ‘monotonic welfare’ axiom, which constitutes the 

welfare basis of most standard poverty measures: given any (nominal) income vector I and any pair of 
individuals j and k, if 

kj II > , then 
kj WW > , where 

kj WW ,  refer to welfare levels of the 

corresponding individuals.  See Sen (1976). 
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( )
( )( )



 ≥

=
∗

otherwisenIyIr
IIifnIr

r
CkCkj

kjCkCkk

,,

ˆ,
;                    (13)                                                                             

To fix ideas, we think of A as the richer community, in that its contributors have either higher 

average or total income and hence, its public good level is higher.  By A1, contributors in A 

must then have higher private consumption as well.  Thus contributors in A are better off than 

those in B.  But non-contributors in A are also better off than non-contributors in B with the 

same nominal income, because those in A have access to a higher level of public good supply 

by virtue of belonging to the community, even though they are not contributing to that supply.  

It is the good fortune of those in A that they live in a community where the contributors to the 

public good have greater wealth than the corresponding contributors in B. 

 

Figure 1 plots the relationship between nominal and real income for the two communities.  

OP'Q' shows the relationship for individuals belonging to B, while OPQ shows that for 

members of A.  The schedules will coincide with the origin at 0 nominal income if preferences 

are Cobb-Douglas (note (12)), but need not do so in general.  The key elements are the 

following.  First, for reasons already discussed, at every positive nominal income, the 

schedule for A must lie above that for B.  Second, the schedule for A must be steeper than 

that for B for every nominal income at which the agent in A is non-contributory.  The second, 

which follows from Lemma 3.1, is essentially generated by our assumption of weak 

complementarity between private and public goods, discussed in section 1 and embedded 

through A2(a). 

   

                  

               ri                                                                                   P                                                              Q 

 

 

                                                                                                               

     PI QI 



15 

                 O    VA       VB            ÎB                 ÎA                                           Ii 

 

Figure 1 
Observation 4.1.  If we chose a poverty line in nominal income space, say AV0 , we would 

arrive at a paradoxical situation.  Individuals in B whose nominal earnings fell in the region 

BAVV  would be considered non-poor, and thus ineligible for benefits from any anti-poverty 

welfare program.  However, there might exist individuals in community A, classified as poor 

(and thus eligible), who are actually better off than some of those in B, with incomes in this 

region, who are classified as non-poor.  Therefore, for consistent and non-discriminatory 

identification of the poor, we need to move to the space of real incomes and define a poverty 

line in this space, say zr, represented by the distance rZ0 .  But this poverty line in real 

income space corresponds to two different poverty lines in nominal income space for the two 

communities, AOV  and BOV .  In particular, the richer community A has the lower poverty 

line, AOV .  

 

The reason this happens in our setting is clear.  All individuals have more than just their 

nominal income.  They have the public good, and individuals in A have more of it.  Thus they 

need less nominal income to reach a given level of real income, and thus a given level of 

welfare.  While this logic is clear, notice that it is very different to the usual logic by which 

poverty lines in nominal income space are higher for societies that are richer. The argument 

there is that in richer societies the technology for achieving a given level of real well-being 

may well be more expensive in terms of nominal income. The community model of voluntary 

provision of public goods provides a different perspective - achieving the same level of real 

income may be less expensive in terms of nominal income because of the well-being 

provided by the public good by virtue of community, even to those who do not contribute to 

its provision. 

 

Given a real poverty line rz , we specify the FGT class of poverty indices analogously to (1) 

and (2): 

( ) ( )
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where the index i ranges over individuals and ? A and ? B are the sets of poor individuals in 

communities A and B, defined as those whose real incomes are below zr. We will make the 

assumption, shown in Figure 1, that the nominal poverty lines corresponding to rz , AOV  

and BOV , are strictly less than AÎ  and BÎ , respectively. Thus, none of the contributors in 

either community are among the set of the poor. 

 

To make the poverty measures specified by (14) (which are defined over real rather than 

nominal incomes) empirically operational, one would need to specify the form of r, as a 

function of the nominal income distribution in society, in accordance with the restrictions 

imposed by Lemma 3.1.  Two recent analyses along related lines are Basu and Foster 

(1998) and Jayaraj and Subramanian (2000).   

 

Remark 4.2.  Basu and Foster (1998, p.1734), citing earlier studies, argue that ‘literate 

household members generate a positive externality or a kind of public good for illiterate 

members’ (emphasis theirs).  Thus, ‘a more even distribution of literacy across households 

leads to greater effective literacy’ (p.1733).  They advance a measure of literacy which 

captures this aspect by ascribing values of 1, 0, and ( )1,0∈λ , respectively, to a literate 

individual, an illiterate individual living in a household with no literate individual, and an 

illiterate individual living in a household with at least one literate individual.  A straightforward 

extension of their argument to our more general context suggests the following amendment to 

the standard nominal income based ‘head count’ measure of poverty: 







 −+−

=
n

nn
H PBBPAA )1()1(ˆ λλ

, 

where [ ) BABA λλλλ >∈ ,1,0, , and PBPA nn ,  are the numbers of individuals with incomes 

below the nominal poverty line in the richer community A and the poorer community B, 

respectively.  The standard (community neutral) head count measure corresponds to 

0== BA λλ .  This formulation captures the argument that effective poverty in a society is 

higher if the (nominal income) poor also happen to be concentrated in the poorer 
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community.11  Note now that, by Lemma 3.1, an identical conclusion would follow from the 

real income based ‘poverty gap’ measure 1P  defined according to (14). 

 

Remark 4.3.  Jayaraj and Subramanian (2000) offer an axiomatic formulation for a poverty 

measure: 
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where z is the nominal poverty line, and PBPA µµ ,  are the mean nominal incomes of (nominal 

income) poor members of groups A and B, respectively.  While their intuitive concerns and 

justifications are very similar to ours, in our formulation, the real incomes of poor members 

depend on the nominal incomes of non-poor members of their community.  Furthermore, the 

separability restriction that they impose, a priori, on their real income function implies that 

redistribution of nominal income between two poor persons belonging to different groups 

leaves 1P , i.e., the poverty gap measure, invariant.  However, as can be seen from Lemma 

3.1, and as we discuss in detail below, this is not the case in our formulation.  

 

Observation 4.4.  In our analysis, poverty is defined over real incomes.  A poverty measure 

sensitive to community identities of income poor individuals, yet a function of the nominal 

income distribution, may violate three of the axioms most commonly invoked in the literature 

on poverty measures, viz., the axioms of symmetry, transfer and focus, when applied to 

nominal incomes.  The symmetry axiom requires the extent of measured poverty to be 

invariant with respect to a permutation of incomes across individuals.12  However, by 

Lemma 3.1, a permutation of nominal incomes between poor individuals belonging to 

different communities will change their real incomes differently.  Hence, all real income based 

poverty measures specified by (14) will vary if 0>α .  The transfer axiom, which requires 

that a rank-preserving nominal transfer from a poor person to a poorer person reduce the 

extent of poverty, may similarly be violated.  The focus axiom, which requires the extent of 

poverty to be independent of the distribution of non-poor incomes, may be violated since the 

                                                 
11  The axiomatic characterization of such a measure is very similar to that provided by Basu and Foster (1998). 
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distribution of non-poor nominal incomes determines the real incomes of the poor via the 

determination of the level of the public good.  The symmetry and transfer axioms can be 

violated only for nominal redistributions across communities, but the focus axiom may be 

violated even by nominal redistributions within communities (see Sections 5-6). 

 

5.  INCOME BASED TARGETING WITH COMMUNITY EFFECTS 

 

We are now ready to discuss the case where the objective of anti-poverty policy is to 

minimize poverty defined on real incomes, but using nominal income transfers as the policy 

instrument.  We begin with the assumption that the policy maker can costlessly identify each 

individual’s nominal income, and also knows the real income functions (9) and (10), so that 

the real incomes can also be identified. 

When a = 0, so that the objective is to minimize the head count ratio defined in real income 

space, if all the poor are strictly below the poverty line then a marginal transfer makes no 

difference to poverty. But when a =1, a transfer to any one of the poor will reduce poverty.  

But for which individual, in which community, will the transfer have the biggest impact?  From 

(14) we get: 
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The marginal transfer should go to the individual with the highest (absolute) value of (15).  

 

The first term on the right is a constant.  When a = 1, the second term is unity.  Thus the 

magnitude of (15) is determined by the third term.  But from Lemma 3.1, this is higher for 

lower nominal income, and rises with public good supply.  Consider then I1, the lowest level 

of income in either community.  In the world of section 2.1, we could transfer nominal 

income to any poor individual.  But in this world of community-specific public goods, the 

greatest increase in real income comes from making the transfer to those with nominal income 

I1 in the richer community, A.  Yet, as is seen from Figure 1, they are also better off than the 

                                                                                                                                           
12  Common too in social choice theory as ‘anonymity’, Loury (2000) calls it a stark example of ‘liberal 

neutrality’. 
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corresponding people in B.  Seemingly paradoxically, efficient targeting now requires favoring 

those who are better off to begin with, in direct contrast to the standard targeting literature. 

 

The transfers to those with I1 in community A should continue until 
I
r

∂
∂

for this group falls to 

the next level observed in the society. This could be the next income level up in A, or the 

lowest level in B, depending on further detailed specification of the model.  In either case, this 

enlarged group should now receive transfers in such a fashion as to lower their common 

value of 
I
r

∂
∂

to the next level observed in the society, and so on.  But notice that in order to 

do this, different individuals in the group receiving transfers may have to be given different 

magnitude of transfers, when that group consists of members of both communities.  For 

example, it follows from (12) that 
I
r

I2
1

I

r
2

2

∂
∂

−=
∂

∂
.  Thus, in this case, individuals in the 

group receiving transfers who belong to the richer community A will have to be given higher 

transfers. This is again a very different conclusion from the standard targeting story of section 

2.1. 

 

When 1>α , the second term in (15) falls with r. Comparing I1 across the communities, the 

third term is higher for the individual with nominal income 1I  in A, but the second term is 

lower.  The net affect is thus ambiguous.  Note now that by (15), impacts on poverty, from 

marginal transfers to poor individuals with identical nominal incomes but different community 

affiliations, relate in the following way: 
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Clearly, (16) implies if 1=α , the absolute value of 
A
iI

P

∂

∂ α  is greater than that of 
B
iI

P

∂

∂ α , so 

that the marginal transfer should go to the individual in the richer community, A.  Now, since 

10 <Τ< , 1T −α  is monotonically decreasing inα  for [ ]∞∈ ,1α , with 1T 1 =−α  for 

1=α , and 0T 1 =−α  for ∞=α .  It follows that there must exist ( )∞∈∗ ,1α  such that the 
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absolute value of 
A
iI

P

∂

∂ α  is greater than that of 
B
iI

P

∂

∂ α  if ∗< αα , while it is the other way 

around if *αα > .  Summarizing, then, we get the following. 

 

Observation 5.1.  There exists a critical value, ( )∞∈∗ ,1α , such that, for all ),[ *αα 1∈ , 

the targeting rule favors transfers to the poor in the rich community. For all ],( * ∞∈ αα , the 

poverty aversion effect dominates, so that the transfer is to the poor of the poor community.   

 

6.  GROUP BASED TARGETING WITH COMMUNITY EFFECTS 

We now assume that individual incomes cannot be identified, but those above and below the 

poverty line can be distinguished in each community.  Hence, all poor in each community 

must be treated identically, irrespective of how poor they are.  Let the number of poor 

individuals in community { }BAk ,∈  be Pkn .  Let there be available a budget c, assumed so 

small that no poor people are pushed over the poverty line.  The impact on poverty of a 

marginal transfer to community k is then given by: 
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Expression (17) is the community analog of the individual level expression in (15). When a = 

1, the targeting rule thus depends on the comparison: 
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Suppose nominal income distributions below the poverty line are identical across 

communities.  The standard theory of targeting would then be indifferent between transfers to 

either group (regardless of α). However, with α =1, since ∂r ⁄ ∂I is higher at each income 

level for the richer community (Lemma 3.1), the targeting rule in this world is to favor the 

richer community, A. This illustrates a tendency already noted in section 5.  Since, by 

Lemma 3.1, ∂2r ⁄ ∂I2 < 0, the same conclusion (and the same contrast with standard theory) 

will hold if the two communities have identical numbers of poor individuals, but the 
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distribution of nominal income among the poor in B stochastically dominates that in A (in the 

first order).   

 

When a exceeds one, with the restrictions on income distributions specified above, there are 

two forces pulling in opposite directions.  While the marginal real income effect favors the 

richer community, the poverty aversion effect works against it.  Increases in the value of α  

enhance the latter effect.  By an argument identical to that used to establish Observation 5.1 

above, we then get the following summary.  

 

Observation 6.1.  There exists a critical value ( )∞∈∗ ,1α  such that, for all ),[ *αα 1∈ , the 

targeting rule favors transfers to the poor in the rich community.  This is because the impact 

of monetary transfers on the real incomes of the poor in the richer community is greater, since 

the richer community has a higher level of public goods.  Thus, though every poor person in 

A is better off than every corresponding poor person in B with the same nominal income, the 

policy stance nevertheless is to transfer to A.  For all ],( * ∞∈ αα , the poverty aversion 

effect dominates, so that the transfer is to the poorer community.   

 

A similar analysis can be conducted for the case where the policy makers can distinguish 

contributors from non-contributors, but cannot distinguish different incomes among the non-

contributory group. Expressions similar to (17) and (18) can be derived, with the numbers of 

poor replaced by the numbers of non-contributors.  If policy makers cannot make this 

distinction, then there will be some leakage to the contributors, which in turn will affect the 

levels of the public good.  The analysis then is complicated considerably - to the extent that 

no fresh general insights can be generated, since the outcome now depends on specificities of 

preferences, income distribution, and the extent of leakage to contributors. 

 

Remark 6.2.  In our analysis, we have termed ‘richer’ the community with the larger amount 

of the public good.  Given the number of contributors, what determines the Nash equilibrium 

level of the public good in a community is their total income.  Redistribution within the non-

poor segment, from non-contributors to contributors, will increase this level.  Thus, total 

income of the non-poor segment of a community and its distribution are both relevant for 
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determining whether that community will be better endowed with public goods.  It follows 

from our analysis that both aspects are also relevant for determining optimal anti-poverty 

targeting rules.  Yet neither is relevant in the traditional framework. 

 

Remark 6.3.  If the anti-poverty program takes the form of direct provision of public goods 

rather than income supplements, then Lemma 3.1 generates the unsurprising conclusion that 

the poorer community should receive such public goods (assuming, as before, identical 

distribution of nominal incomes below the poverty line in the two communities). 

 

7.  GENERALIZATIONS 

In our formal analysis we have assumed that there is no cross-community sharing of any 

public good.  In reality, of course, members of, say, two religious groups may have common 

access to some public goods, say roads, while each community may only have access to its 

own source of drinking water and village security.  Assuming, as before, that the poor do not 

contribute to the upkeep of any public good, our conclusions will continue to hold in this 

more general context. 

 

We have focused on public goods generated from inputs purchased with monetary 

contributions by individuals.  Our analysis is essentially driven by the idea that the rich 

contribute more money for public goods.  Individuals however often voluntarily contribute 

time, rather than money, towards local public goods.  Examples include labor contributions 

for village roads and school buildings, voluntary service at the local mosque or community 

center, participation in community policing, etc.  How would this change our analysis?  So 

long as one’s voluntary labor contributions can be substituted by inputs purchased from the 

market, and individuals can choose between labor and monetary contributions, our analysis 

does not substantively change.  The market value of bricks supplied free by a brick-kiln 

owner for the construction of a village well can be thought of, for analytical purposes, as her 

monetary contribution.  Analogously, an individual who volunteers for a neighborhood night 

patrol can be thought of as contributing the cost of hiring a security guard.  Valued at market 

prices, richer individuals are still likely to contribute more overall towards local public 



23 

goods.13  Suppose now that the public good technology is fixed coefficients for individuals, 

i.e., the scope for substituting one’s time input by inputs purchased from the market is 

extremely limited.  If individuals face the same wage rate in the labor market, richer 

individuals would continue to contribute more.  Thus, our analysis would be relevant even in 

this setting, provided earnings differentials are primarily generated by differences in non-labor 

income.  Lastly, suppose that the public good technology is fixed coefficients, and richer 

individuals face higher wage rates.  Then, despite all goods being normal, the rich may 

become non-contributory, since (a) they cannot substitute labor contributions by monetary 

contributions, and (b) the opportunity cost of labor contributions, in terms of foregone private 

consumption, is higher for them.  However, this outcome is not a certainty: the substitution 

effect reduces contributions by the rich, but the income effect increases it.  Thus, it seems 

reasonable to conclude that our analysis would be relevant for a large, perhaps even 

preponderant, class of situations observed in reality, even when individuals contribute time or 

other inputs in kind. 

 

We have modeled the supply of the public good as a one-period Cournot game of voluntary 

contributions.  This appears a reasonable approximation for relatively large, anonymous 

communities, but may be less so for smaller ones, which often exhibit repeated face-to-face 

interactions.14  The inefficiency entailed by decentralized provision may be reduced by 

mechanisms familiar from the literature on repeated games in such cases.  Local government 

institutions when communities are geographically defined, and governance structures internal 

to ethnic, religious or caste based communities often perform a similar function.  Such 

considerations are compatible with our analysis.  The contributions of the non-poor may be 

determined in any fashion whatsoever, provided the poor (i) are allowed access to the public 

good for an identically fixed (possibly 0) contribution, and (ii) would nevertheless be better 

off if the money spent on the public good was instead transferred directly to them.  More 

formally, the public good supply can be determined by any mechanism that has the following 

                                                 
13  With exogenously given total labor supply, this is true regardless of the market price of one’s labor.  In a three 

good model with endogenous labor supply, given normality for all goods, it is again true if wage rates are 
identical across income classes.  However, in such a model, if wage rates are assumed higher for richer 
individuals, one would need some additional, though commonplace, restrictions on preferences to sustain this 
claim. 

14  See Baland and Platteau (2003) and Ostrom (1990) for discussions.  
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properties.  First, there exists a level of nominal income, say t, such that all group members 

with nominal incomes less than t can access the group’s public good for a fixed, possibly 

zero, contribution, say 0≥w , and are free to contribute more than this minimum if they so 

wish.15  Second, this mechanism generates an equilibrium such that, for some nominal 

income level tt ≤ , all community members earning t  or less would choose to contribute 

exactly w, whereas at least some community members earning more than t  would contribute 

some other amount.  It can be easily seen that, given A1-A3, the partial derivative properties 

of the real income function specified by Lemma 3.1 must hold for all members earning less 

than t .  Now suppose, as before, that the nominal poverty line for the community is less than 

t .  Then our conclusions, as summarized in Observations 4.1, 4.4, 5.1 and 6.1, will all 

continue to hold.  One can also formulate more complicated mechanisms with a similar 

structure.  Thus, the Cournot formulation is not crucial to our analysis.   

 

8.  CONCLUSION 

 

In this paper, we have explored the joint consequences, of (a) identifying communities with 

community-specific public goods, and (b) identifying poor individuals with different 

communities, for the results of the targeting literature.  We have shown that a number of 

standard results of the literature on targeting of anti-poverty programs change when these 

two aspects are taken into consideration.  In particular, efficient targeting of anti-poverty 

programs may require favoring of poor members of the richer community.  Furthermore, total 

income of non-poor members of a community, and its distribution, both turn out to be 

important for determining optimal anti-poverty targeting rules. 

 

Our purpose has been to provide a conceptual framework that enables one to integrate 

issues surrounding community identity with those related to anti-poverty targeting.   

 

                                                                                                                                           
 
15  Communities are indeed often observed to follow such rules of thumb, motivated both by equity and 

enforcement cost considerations, just as governments often exempt the poor from many kinds of taxes and 
fees.   
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Application of this framework to specific policy contexts will require further assumptions 

regarding the functional forms used to represent preferences and the distribution of nominal 

income.  We have also abstracted from behavioral responses to anti-poverty targeting.  Of 

particular interest is the possibility of changing community affiliations in response to 

interventions targeted towards the poor in specific communities.  While forms of identity such 

as ethnicity, caste, language or religion may often be considered relatively stable, and 

therefore individually exogenous (because prohibitively costly to alter at the individual level), 

other forms such as geographic location or residential neighborhoods may be somewhat less 

so.   

 

One often observes governments discriminating among poor individuals on the basis of their 

race, ethnicity, caste, religion or geographic location.  For example, federal and local 

governments in India often use caste information to select beneficiaries of anti-poverty 

programs.  Many such programs are also run only in rural areas or in particular parts of the 

country.  Many other countries similarly use racial or ethnic origins as the targeting indicator.  

These forms of ‘positive’ discrimination are commonly justified as appropriate responses to 

historically given ‘collective disadvantage’.  Furthermore, affirmative action programs that 

largely benefit the non-poor within the disadvantaged communities are often justified in the 

public discourse in terms of their indirect positive effects on the poorer segments through 

some intra-community trickle-down process.  Our analysis can be thought of as providing 

one way of formalizing these notions of historical disadvantage and intra-community trickle-

down, and of elaborating on their implications for anti-poverty targeting policy.  While our 

results provide some justification for discriminating among the poor on the basis of their 

community affiliation, two major caveats are in order.  First, targeting sections of the poor on 

the basis of their community affiliation may also serve to strengthen existing identity divides by 

reducing the incentive for cross-community sharing of public goods, and thereby exacerbate 

communal conflicts.16  Second, actual targeting policies are not generated by technocrats 

functioning within a political vacuum.  That the freedom for governments to discriminate 

                                                 
16  On the connection between cross-community sharing of public goods and a reduction in inter-community 

conflict, see Dasgupta and Kanbur (2005). 
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among the poor will necessary generate a better social outcome in a political-economic 

equilibrium is by no means certain.  Both issues require independent analysis. 

 

Decentralization of anti-poverty programs, where resources are provided to a local 

governing entity to then be targeted within the locality, has been analyzed in the literature.  

This analysis has emphasized informational asymmetries as the basis for gains from 

decentralization.  We anticipate that the results of this literature would also be modified 

significantly if the decentralization is to an administrative body which governs a community in 

our sense.  These extensions are all useful areas for further research. 
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