


Abstract

Public policy has important implications for the lives of the poor. This dissertation ana-

lyzes how three types of policy impact the poor in developing countries. First, tax and

transfer systems can benefit many poor while still making some poor worse off, and this

phenomenon is overlooked by measures currently used to assess transfers in tandem with

the taxes used to pay for them. I show that comparisons of poverty before and after taxes

and transfers, as well as measures of horizontal equity and progressivity—which are often

used to analyze anti-poverty policies in tandem with the taxes used to pay for them—can

fail to capture an important aspect: that a substantial proportion of the poor are made poorer

(or non-poor made poor) by the tax and transfer system. I call this fiscal impoverishment,

and axiomatically derive a measure of its extent. Second, the government’s choice of how

to measure poverty—specifically, the choice between a unidimensional (usually income

or consumption-based) measure and a multidimensional measure that incorporates other

dimensions such as health and education—can affect the strategic interactions between

government ministers, leading to changes in the amount of resources spent to alleviate

poverty. In a game-theoretic framework, I show that despite introducing free riding, a

multidimensional measure usually leads to an increase in total antipoverty spending; an-

tipoverty expenditures can be further increased by publishing partial dimensional indices

alongside the scalar multidimensional one. Third, efforts to digitize government transfer

programs through savings accounts and debit cards can enable the poor to build trust in

financial institutions and save more. I study a natural experiment in which debit cards were

rolled out to beneficiaries of a Mexican conditional cash transfer program, who were al-



ready receiving their transfers in savings accounts through a government bank. Using a

rich combination of administrative and survey data, I find beneficiaries initially used their

cards to check their balances and build trust in the bank, after which they used the account

to save. Formal and overall savings increased, and this effect was higher for women with

low baseline bargaining power who may have the most difficulty saving at home.
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Chapter 1

Can a Poverty-Reducing and Progressive Tax and

Transfer System Hurt the Poor?

Abstract

To analyze anti-poverty policies in tandem with the taxes used to pay for them, compar-

isons of poverty before and after taxes and transfers are often used. We show that these

comparisons, as well as measures of horizontal equity and progressivity, can fail to capture

an important aspect: that a substantial proportion of the poor are made poorer (or non-poor

made poor) by the tax and transfer system. We illustrate with data from seventeen devel-

oping countries: in fifteen, the fiscal system is poverty-reducing and progressive, but in ten

of these at least one-quarter of the poor pay more in taxes than they receive in transfers.

We call this fiscal impoverishment, and axiomatically derive a measure of its extent. An

analogous measure of fiscal gains of the poor is also derived, and we show that changes in

the poverty gap can be decomposed into our axiomatic measures of fiscal impoverishment

and gains.
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1.1 Introduction

Anti-poverty policies are often evaluated in isolation from the taxes used to pay for them.1

If, however, taxes cancel out the benefits of transfers for many poor households, so that

some poor pay more in taxes than they receive in transfers, the objective of these policies

might be compromised. This is especially important when poverty traps exist at the indi-

vidual level (e.g., Ghatak, 2015; Ravallion, 2015): a tax and transfer system in which many

poor pay more in taxes than they receive in transfers risks pushing the transiently poor

into chronic poverty by shifting their after tax and transfer incomes below their individual-

specific poverty trap thresholds.

Recently, the connection between anti-poverty policies and the taxes used to pay for

them has come into the spotlight in the debates over the United Nations’ Post-2015 Sus-

tainable Development Goals. In recognition of the resources necessary to achieve these

ambitious development goals, and partly as a consequence of austerity in advanced coun-

tries (and thus lower anticipated flows of international aid to developing countries), much

of the discussion has focused on how developing countries should collect the revenue nec-

essary to achieve the goals.2 Influential organizations such as the International Monetary

Fund and World Bank emphasize the importance of efficient taxes with minimal exemp-

tions (International Monetary Fund, 2013; World Bank, 2013). When concerns are raised

about these taxes—such as a no-exemption value added tax—falling disproportionately on

the poor, many argue that higher tax burdens on the poor are acceptable if they are accom-

panied by sufficiently large targeted transfers: “spending instruments are available that are

better targeted to the pursuit of equity concerns” (Keen and Lockwood, 2010, p. 141). Sim-

ilarly, Engel et al. (1999, p. 186) assert that “it is quite obvious that the disadvantages of

a proportional tax are moderated by adequate targeting” of transfers, since “what the poor

1 We focus on anti-poverty policies that are redistributive in nature, one of the three categories of anti-
poverty policies described in Ghatak (2015).

2 See, for example, the focus on domestic resource mobilization in United Nations (2015).
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individual pays in taxes is returned to her.” These taxes “might conceivably be the best way

to finance pro-poor expenditures, with the net effect being to relieve poverty” (Ebrill et al.,

2001, p. 105).

How can we be sure that what the poor individual pays in taxes is returned to her? Even

if the net effect of taxes and transfers is to relieve poverty, are some poor made worse off?

When taxes and transfers are analyzed in tandem to determine how they affect the poor,

it is common to compare poverty before taxes and transfers (“pre-fisc”) to poverty after

taxes and transfers (“post-fisc”). As we show in this paper, however, a fiscal system can be

unambiguously poverty-reducing for a range of poverty lines and any poverty measure, yet

still make a substantial proportion of the poor worse off. This phenomenon does not only

occur with regressive taxes: we show that taxes and transfers can be globally progressive,

unambiguously equalizing, and unambiguously poverty-reducing and still make many poor

worse off. In other words, conventional tools used to measure how the poor are affected by

the tax and transfer system are inadequate to measure whether some of the poor pay more

in taxes than they receive in transfers, a phenomenon we call fiscal impoverishment (FI).

We also show that in practice, there are a number of countries with poverty-reducing

and progressive tax and transfer systems that nevertheless make a substantial proportion

of the poor poorer (or non-poor poor), illustrating with data from seventeen developing

countries.3 In fifteen of these countries, post-fisc poverty is unambiguously lower than

pre-fisc poverty (measured with any poverty line up to $1.25 per person per day in low

and lower-middle income countries and $2.50 per day in upper-middle income countries)4

3 Our illustration uses results provided to us by the authors of country studies conducted as part of
the Commitment to Equity (CEQ) Institute, located at Tulane University (www.commitmenttoequity.
org). The countries included are Armenia (Younger and Khachatryan, forthcoming), Bolivia (Paz Arauco
et al., 2014), Brazil (authors’ calculations), Chile (Martínez-Aguilar and Ortiz-Juarez, 2015), the Dominican
Republic (Aristy-Escuder et al., forthcoming), Ecuador (Llerena Pinto et al., 2015), El Salvador (Beneke
et al., 2015), Ethiopia (Hill et al., forthcoming), Ghana (Younger et al., 2015), Guatemala (Cabrera et al.,
2015), Indonesia (Afkar et al., forthcoming), Mexico (Aranda and Scott, 2015), Peru (Jaramillo et al., 2015),
Russia (Lopez-Calva et al., forthcoming), South Africa (Inchauste et al., forthcoming), Sri Lanka (Arunati-
lake et al., forthcoming), and Tunisia (Shimeles et al., forthcoming). For an overview of the impact of taxes
and social spending on inequality and poverty in many of these countries, see Lustig (2015).

4 The $1.25 per person per day poverty line (in 2005 US dollars adjusted for purchasing power parity) is
approximately equal to the median poverty line of the fifteen poorest countries for which poverty line data

www.commitmenttoequity.org
www.commitmenttoequity.org
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and the tax and transfer system is globally progressive and unambiguously equalizing, i.e.,

we would conclude that the tax and transfer system unambiguously benefits the poor using

conventional measures, potentially overlooking impoverishment. In all of these countries,

some degree of FI occurs, and in ten of them we find that at least one-quarter of the poor

pay more in taxes than they receive in transfers.

In light of the debate about financing anti-poverty policies and the Sustainable Devel-

opment Goals, it is necessary to fill this gap in the measurement arsenal and develop a

measure of this phenomenon that adheres to certain properties. We axiomatically derive a

measure of FI, as well as an analogous measure for fiscal gains of the poor (FGP), which

captures the extent to which some poor receive more in transfers than they pay in taxes.5

We then show how a commonly used measure of poverty that overlooks the extent of FI,

the poverty gap, can be decomposed into FI and FGP components using our axiomatic

measures, again illustrating with data from seventeen developing countries. Because the

extent of FI and FGP depend on the particular poverty line used, we also propose dom-

inance criteria that can be used to determine whether one fiscal system (such as the one

that would occur after a proposed reform) causes unambiguously less FI or more FGP than

another (such as the current system) over a range of poverty lines. We analyze FI and FGP

over a range of poverty lines in Brazil, which is a pertinent example due to the coexistence

of high tax burdens on the poor (Baer and Galvão, 2008; Goñi et al., 2011) and lauded

poverty-reducing cash transfer programs: a large-scale conditional cash transfer program

that reaches over one-fourth of all Brazilian households and a non-contributory pension

program for the elderly poor that reaches one-third of all elderly (Levy and Schady, 2013,

Table 1).

Section 1.2 uses hypothetical and empirical examples to show that common tools to

are available, and the $2.50 line to the median of the world’s low and middle income countries excluding the
fifteen poorest (Chen and Ravallion, 2010).

5 Our axioms are adapted from the axiomatic poverty and mobility measurement literatures (see Foster,
2006, and Zheng, 1997, for surveys of axiomatic poverty measurement and Fields, 2001, for a survey of
axiomatic mobility measurement). Our resulting measure can be viewed as a censored directional version of
the mobility measure derived by Fields and Ok (1996).
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assess how the tax and transfer system affects the poor can fail to capture FI. Section 1.3

axiomatically derives a measure that does capture FI; it then proposes a partial FI ordering

that can be used to compare the level of FI induced by two fiscal systems for any poverty

line. Section 1.4 derives an analogous measure and partial ordering for FGP and shows that

the poverty gap can be decomposed into our axiomatic measures of FI and FGP. Section 2.4

uses data from seventeen developing countries to illustrate the axiomatic measures and

poverty gap decomposition. Section 2.5 concludes, and the formal axioms and proofs are

collected in the Appendix.

1.2 The Problems with Conventional Measures

Through a number of examples, we illustrate and explain the problems with conventional

measures of poverty, horizontal equity, and progressivity. Of course, these measures are

still quite important for assessing a tax and transfer system; we merely aim to show that

they do not capture everything we are interested in. First, in Section 1.2.1 we show the

problem with poverty measures when they are used to compare poverty before and after

taxes and transfers. Although comparisons of pre-fisc and post-fisc poverty are common in

empirical studies (e.g., DeFina and Thanawala, 2004; Hoynes et al., 2006), poverty mea-

sures can overlook fiscal impoverishment because they obey the anonymity axiom (which is

usually taken as an innocuous and desirable axiom): the tax and transfer system can reduce

poverty while simultaneously making a substantial portion of the poor poorer, or making

some non-poor poor. The anonymity axiom is not the only culprit for the shortcomings

of existing measures, however: in Section 1.2.2 we show that measures designed to in-

corporate information about individuals’ pre-fisc positions, such as measures of horizontal

equity and progressivity, can also fail to capture FI.6 To show that these shortcomings of

6 Other measures that are sometimes used, such as the percent of income gained or lost by each pre-fisc
income decile, overlook FI for a distinct reason: they average over individuals, so for example the poorest
decile could gain income on average while a substantial number of poor within the first decile lose income.
We do not include these measures in this paper since the reason they overlook FI is obvious.
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conventional measures are not confined to contrived hypothetical examples, but rather oc-

cur frequently in practice, in Section 1.2.3 we present examples from seventeen developing

countries: in ten, the tax and transfer system is poverty-reducing and progressive, but hurts

a substantial portion of the poor by pushing them deeper into poverty.

1.2.1 Poverty Measures

Suppose the change in poverty caused by the fiscal system will be evaluated over a range

of poverty lines, including lines greater than 6 and less than or equal to 10. Suppose there

are three individuals in society with pre-fisc incomes of 5, 8, and 20, and (retaining the

order of the individuals) post-fisc incomes 9, 6, and 18. For any poverty line in the range

we are considering, and for any poverty measure in a broad class of measures, poverty

has either not changed or decreased. This is because the poorest individual in the pre-fisc

income distribution has an income of 5 and the second-poorest 8, while in the post-fisc

distribution, the poorest has an income of 6 and the second-poorest 9. Poverty comparisons

do not take into account that the poorest individual in the post-fisc distribution, with an

income of 6, is not the poorest individual in the pre-fisc distribution who has an income

of 5, but instead had an income of 8 in the pre-fisc distirbution and paid 2 more in taxes

than she received in transfers. Depending on the exact poverty line chosen within the range

we are considering, this individual was either pre-fisc poor and lost income to the fiscal

system, or pre-fisc non-poor and pushed into poverty by the fiscal system.

It is clear, then, that poverty measures are inadequate to measure whether some of the

poor pay more in taxes than they receive in transfers. Stochastic dominance tests, which are

used to determine whether poverty is unambiguously lower in one income distribution than

another for any poverty line and a broad class of poverty measures (Atkinson, 1987; Foster

and Shorrocks, 1988), are also inadequate. This is because poverty measures and stochastic

dominance tests are anonymous with respect to pre-fisc income: they compare the pre- and

post-fisc income distributions without paying attention to the specific pre-fisc to post-fisc
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trajectory of particular individuals’ incomes. The anonymity axiom, normally considered

an innocuous and desirable property, becomes problematic when we are concerned with

how the fiscal system affects the poor: in the words of Amiel and Cowell (1994, p. 448–

9), “anonymity itself may be questionable as a welfare criterion when the social-welfare

function is to take into account something more than the end-state distribution of incomes.”

Anonymity implies that poverty measures fail to take into account individuals’ initial posi-

tions, and thus whether some are being made poorer by the tax and transfer system.7

Figure 1.1: Stylistic Illustration of Fiscal Impoverishment and Gains to the Poor

Pre-Fisc
Post-Fisc
Poverty Line
Fiscal Impoverishment
Fiscal Gains of the Poor

Population Ordered by Pre-Fisc Income

Income

To illustrate visually, Figure 1.1 shows a stylistic representation of the pre- and post-fisc

incomes of a population ordered by pre-fisc income. The orange curve represents pre-fisc

income, blue post-fisc income, and dashed gray the poverty line; because some individuals

receive more in transfers than they pay in taxes, while others pay more in taxes than they

receive in transfers, the blue post-fisc income curve is sometimes above and sometimes

7 Amiel and Cowell (1994) also point out that the respect for income dominance axiom is only equivalent
to the monotonicity axiom when anonymity is imposed. In the example from the previous paragraph, the
post-fisc income distribution first order stochastically dominates the pre-fisc distribution on the domain from
0 to the maximum poverty line, so it would be evaluated as superior by any measure satisfying poverty focus
and respect for income dominance (or, equivalently, poverty focus and both monotonicity and anonymity).
It would not necessarily be evaluated as superior by a measure satisfying poverty focus and monotonicity
but not anonymity, however. Other concerns with the anonymity axiom have also been pointed out: for
example, it can clash with the Pigou–Dalton transfer axiom when there are households of different types
(Ebert, 1997) and with the subgroup sensitivity axiom, an extension of the Pigou–Dalton transfer axiom to
subgroups (Subramanian, 2006).
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below the orange pre-fisc income curve. Although post-fisc poverty is lower than pre-fisc

poverty because the losses of some poor are more than compensated by the gains of other

poor, there is FI. The extent of FI is shown by the dark-shaded areas, while the light-

shaded areas represent the extent of FGP (using the measures we axiomatically derive in

Sections 1.3 and 1.4).

1.2.2 Horizontal Equity and Progressivity

Anonymity is not the only reason conventional measures overlook fiscal impoverishment:

non-anonymous measures such as horizontal equity and progressivity, which are designed

to incorporate information about an individual’s pre-fisc position, can fail to capture FI

because they are not concerned with whether her net tax burden (taxes paid minus transfers

received) is positive or negative. Denote income before taxes and transfers by y0
i ∈ R+

and income after taxes and transfers by y1
i ∈ R+ for each i ∈ S, where S is the set

of individuals in society. Consider a range of potential poverty lines Z ⊂ R+. Each

individual’s income before or after taxes and transfers is arranged in the vector y0 or y1,

both ordered in ascending order of pre-fisc income y0
i —even if reranking occurs, the order

of the y1 vector reflects the pre-fisc income ranking.

Horizontal equity can be defined in two ways: the reranking definition, which requires

that no pair of individuals switch ranks, and the classical definition, which requires that

pre-fisc equals are treated equally by the tax and transfer system. Under either definition,

the existence or absence of horizontal equity among the poor does not tell us whether FI has

occurred. Even if some are impoverished by the tax and transfer system, the ranking among

the poor may not change (so there is horizontal equity by the reranking definition) and pre-

fisc equals may be impoverished to the same degree (so there is classical horizontal equity):

e.g., Z = (6, 10], y0 = (1, 1, 7, 7, 13), y1 = (3, 3, 6, 6, 11). Nor does horizontal inequity

among the poor necessarily imply FI, because there could be reranking among the poor or

unequal treatment among pre-fisc equals when the tax and transfer system lifts incomes
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of some of the poor without decreasing incomes of any poor: e.g., Z = (6, 10], y0 =

(5, 5, 6, 20), y1 = (5, 7, 6, 18).

A tax and transfer system is everywhere progressive when net taxes (i.e., taxes minus

benefits), relative to pre-fisc income, increase with income (Duclos, 1997; Lambert, 1988).

The tax and transfer system can be progressive (and unambiguously equalizing) but cause

fiscal impoverishment: e.g., Z = (6, 10], y0 = (1, 3, 7, 13), y1 = (3, 4, 6, 11); net taxes

relative to pre-fisc income increase with income, but the third individual whose income

falls from 7 to 6 is fiscally impoverished; thus, progressivity is not a sufficient condition to

ensure that FI does not occur. Nor is progressivity a necessary condition for the absence of

FI: e.g., Z = (6, 10], y0 = (1, 3, 7, 14), y1 = (1, 5, 8, 11), which involves no FI but is not

everywhere progressive because net taxes first decrease with income when moving from

the poorest to the second-poorest, then increase with income thereafter.

Table 1.1: Summary of the Problems with Conventional Measures

Measure Issue Example with Z = (6, 10]

Poverty (and stochastic dominance) ↓ poverty ; no FI (anonymity) y0 = (5, 8, 20), y1 = (9, 6, 18)
Horizontal equity Horizontally equitable ; no FI y0 = (1, 1, 7, 7, 13), y1 = (3, 3, 6, 6, 11)

No FI ; horizontally equitable y0 = (5, 5, 6, 20), y1 = (5, 7, 6, 18)
Progressivity Progressive ; no FI y0 = (1, 3, 7, 13), y1 = (3, 4, 6, 11)

No FI ; progressive y0 = (1, 3, 7, 14), y1 = (1, 5, 8, 11)

Table 1.1 summarizes the examples presented in Sections 1.2.1 and 1.2.2 to show that

conventional tools—specifically, poverty measures (and stochastic dominance tests) and

measures of or tests for horizontal equity and progressivity—can overlook FI.

1.2.3 Real-World Examples

The problems with conventional measures are not limited to contrived hypothetical exam-

ples. In a number of countries, we observe an unambiguous reduction in poverty and a

globally progressive tax and transfer system, while a significant proportion of the poor are

fiscally impoverished. Using the income concepts from Higgins et al. (2015), we compare

market income (before taxes and transfers) to post-fiscal income (after direct and indirect
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taxes, direct cash and food transfers, and indirect subsidies) in seventeen developing coun-

tries. We use post-fiscal income as the after taxes and transfers income concept even though

taxes are used to fund more than just direct cash and food transfers and indirect subsidies

from the government (e.g., they are used to fund public goods and services, many of which

also reach the poor) because this is the income concept relevant for measuring poverty: it

is “disposable money and near-money income” that should be compared to the poverty line

when the latter is based on “a poverty budget for food, clothing, shelter, and similar items”

(Citro and Michael, 1995, p. 212, 237). For low and lower-middle income countries, we

use a poverty line of $1.25 per person per day; for upper middle income countries, $2.50

per day. Table 1.2 column 1 shows the pre-fisc (market income) poverty headcount and col-

umn 2 shows the change in poverty from the pre-fisc to the post-fisc income distribution;

countries in which poverty increased due to the fiscal system are excluded.8

Moving to the progressivity of the tax and transfer system and change in inequality

in each country, column 3 shows the pre-fisc Gini coefficient and column 4 shows the

Reynolds and Smolensky (1977) index, which is a summary indicator corresponding to

tests of global progressivity; the Reynolds-Smolensky equals the pre-fisc Gini minus the

concentration coefficient of post-fisc income with respect to pre-fisc income, and thus glob-

ally progressive systems have a positive Reynolds-Smolensky index. Column 5 shows the

change in inequality, with negative numbers indicating that inequality fell as a result of the

tax and transfer system.9

Since we do not derive an axiomatic measure of FI until Section 1.3, here we use two

intuitively appealing measures likely to have policy traction. Column 6 shows the percent

of the population that are fiscally impoverished and column 7 the percent of the post-fisc

8 Although the table only shows poverty for a particular poverty line and poverty measure, it is also true
that the post-fisc distribution first order stochastically dominates the pre-fisc distribution from 0 to the poverty
line used for each country, meaning that poverty unambiguously fell for all poverty lines up to $1.25 or $2.50
and all poverty measures in a broad class.

9 We test global progressivity by dominance of the concentration curve of post-fisc with respect to pre-
fisc income over the pre-fisc Lorenz curve, and test unambiguously equalizing by comparing the post-fisc and
pre-fisc Lorenz curves.
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Table 1.2: Poverty, Inequality, and Fiscal Impoverishment in Developing Countries

(1) (2) (3) (4) (5) (6) (7)
Pre-Fisc Change in Pre-Fisc Reynolds- Change in Fiscally Fiscally
Poverty Poverty Inequality Smolensky Inequality Impoverished Impoverished

Headcount Headcount (Gini) (Post-Fisc (∆Gini) as % of as % of Post-
Country (survey year) (%) (p.p.) w.r.t. Pre-Fisc) Population Fisc Poor

Panel A: Upper-middle income countries, using a poverty line of $2.50 per day
Brazil (2008–2009) 16.8 −0.8 57.5 4.6 −3.5 5.6 34.9
Chile (2013) 2.8 −1.4 49.4 3.2 −3.0 0.3 19.2
Ecuador (2011–2012) 10.8 −3.8 47.8 3.5 −3.3 0.2 3.2
Mexico (2012) 13.3 −1.2 54.4 3.8 −2.5 4.0 32.7
Peru (2011) 13.8 −0.2 45.9 0.9 −0.8 3.2 23.8
Russia (2010) 4.3 −1.3 39.7 3.9 −2.6 1.1 34.4
South Africa (2010–2011) 49.3 −5.2 77.1 8.3 −7.7 5.9 13.3
Tunisia (2010) 7.8 −0.1 44.7 8.0 −6.9 3.0 38.5

Panel B: Lower-middle income countries, using a poverty line of $1.25 per day
Armenia (2011) 21.4 −8.4 47.4 12.9 −9.2 6.2 52.3
Bolivia (2009) 10.9 −0.5 50.3 0.6 −0.3 6.6 63.2
Dominican Republic (2007) 6.8 −0.9 50.2 2.2 −2.2 1.0 16.3
El Salvador (2011) 4.3 −0.7 44.0 2.2 −2.1 1.0 27.0
Guatemala (2010) 12.0 −0.8 49.0 1.4 −1.2 7.0 62.2
Indonesia (2012) 12.0 −1.5 39.8 1.1 −0.8 4.1 39.2
Sri Lanka (2009–2010) 5.0 −0.7 37.1 1.3 −1.1 1.6 36.4
Sources: For Brazil, authors’ calculations. For other countries, provided to us by the authors of the studies
cited in footnote 3.
Notes: p.p. = percentage points. w.r.t. = with respect to. Ethiopia and Ghana are not included in the table
because poverty with a $1.25 per day poverty line increased from pre-fisc to post-fisc income (and hence they
do not illustrate shortcomings of conventional measures). Country classifications are from the World Bank
for the year of the survey.

poor that are fiscally impoverished. Although all of the countries in Table 1.2 experienced

a reduction in poverty and inequality due to the tax and transfer system, the amount of FI

varies greatly between countries. In ten countries—Armenia, Bolivia, Brazil, El Salvador,

Guatemala, Indonesia, Mexico, Russia, Sri Lanka, and Tunisia—between one-quarter and

two-thirds of the post-fisc poor lost income to the fiscal system.10 In other countries, this

figure is much lower, at 13.3% of the post-fisc poor in South Africa (but, due to the high

proportion of the total population that is poor, still 5.9% of the total population) and 3.2%

of the post-fisc poor in Ecuador.

Even when poverty increases from pre-fisc to post-fisc income and hence we know

10 If we instead scale down taxes so that they equal the transfers included in our analysis, which we avoid
in the main analysis for the reasons mentioned above in defense of post-fiscal income as the after taxes
and transfers income concept, FI is lower: for example, in Brazil 10.8% of the post-fisc poor are fiscally
impoverished using this method.
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that FI has occurred (as in Ghana and Ethiopia), it is impossible to tell its extent without

explicit measures like the ones we propose in Section 1.3. A stark example of this comes

from Ethiopia, where looking at poverty and progressivity numbers alone greatly masks

the extent of FI: the headcount ratio at $1.25 per day increases from 31.9% to 33.2% of

the population, while squared poverty gap and Gini coefficient fall as a result of taxes

and transfers (World Bank, 2015). Nevertheless, applying our measures to the same data,

Hill et al. (forthcoming) find that 28.5% of Ethiopians and over 80% of the post-fisc poor

experience FI.

Even if we add the value of public spending on education and health (imputed at their

government cost to families who report a child attending public school or who report using

public health facilities), fiscal impoverishment is still high in several countries: in Armenia,

Ethiopia, Indonesia, Tunisia, and Russia, between 25 and 50% of those who are fiscally

impoverished before adding in benefits from public spending on health and education are

still fiscally impoverished when these benefits are included as transfers.

1.3 Measures of Fiscal Impoverishment

To assess anti-poverty policies in tandem with the taxes used to finance them, it is important

to have measures of the extent of fiscal impoverishment. In the last section, we provided

a glimpse of FI in several developing countries using two simple, straight-forward, and

intuitive measures that—given these features—can be useful for policy discussions. These

two measures also have drawbacks, however. To illustrate their limitations, we begin by

providing more detail about the two measures. For a particular poverty line z ∈ Z , there is

fiscal impoverishment if y1
i < y0

i and y1
i < z for some individual i ∈ S. In other words, the

individual could be poor before taxes and transfers and made poorer by the fiscal system,

or non-poor before taxes and transfers but poor after. Both straight-forward measures count

the number of individuals who meet this condition (and are thus fiscally impoverished) in

the numerator. The proportion of the population who are fiscally impoverished (column
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6 of Table 1.2) divides this numerator by the number of individuals in society, while the

proportion of the post-fisc poor who are fiscally impoverished (column 7) divides it by the

number who are post-fisc poor (with y1
i < z).

In the context of poverty measurement, Sen (1976, p. 219) proposes a monotonicity ax-

iom requiring that, all else equal, “a reduction in income of a person below the poverty line

must increase the poverty measure.” We propose a similar axiom for FI measures requiring

that a larger decrease in post-fisc income for an impoverished person, all else equal, must

increase the FI measure. Monotonicity is violated by the straight-forward measures, which

do not increase when an impoverished person becomes more impoverished because she

counts as one impoverished individual in the measure’s numerator regardless of how much

income she loses to the fiscal system.11

1.3.1 Axioms

We propose eight properties desirable for a robust measure of FI; we describe these prop-

erties here and formally define them in the Appendix. Throughout, we assume that income

is measured in real terms and has been converted to a common currency such as US dollars

adjusted for purchasing power parity, thereby simplifying away concerns about inflation or

currency conversions if comparing FI over time or across countries.

Our FI monotonicity axiom described above implies not only that the FI measure must

be strictly increasing in the extent to which an impoverished individual is impoverished

(ceteris paribus), but also that the measure must be strictly increasing in the number of

individuals that are impoverished, holding fixed the amount of FI experienced by others.

The focus axiom, analogous to Sen’s (1981) focus axiom for poverty measurement, says

that different income changes to the non-impoverished—provided that they remain non-

impoverished—leave the FI measure unchanged. Given the focus axiom, it is natural to

11 Another simple tool to examine FI is the q× q transition matrix P , whose typical element pkl represents
the probability of being in post-fisc income group l ∈ {1, . . . , q} for an individual in pre-fisc income group
k ∈ {1, . . . , q}. Measures based on P also fail to satisfy FI monotonicity and have the large drawback of not
capturing FI among the poorest pre-fisc group (k = 1).
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impose a normalization that if no one is impoverished, the FI measure equals zero. Note

that this normalization axiom is not instrumental to our result: if we did not impose it, our

result would be that our axioms uniquely determine a measure of FI up to a linear (rather

than proportional) transformation.12

Similar to Chakravarty’s (1983) continuity axiom for poverty measures, we require

the FI measure to be continuous in pre-fisc income, post-fisc income, and the poverty line

(since we may want to assess FI for a range of possible poverty lines). This is stronger than

Foster and Shorrocks’s (1991) restricted continuity axiom which only requires the measure

to be continuous in incomes below the poverty line and left-continuous at the poverty line,

thus allowing the measure to jump discontinuously at the poverty line; see Zheng (1997)

and Permanyer (2014) for arguments in favor of using the stronger continuity axiom in the

contexts of unidimensional and multidimensional poverty measures.

Because “the names of income recipients do not matter” (Zheng, 1997, p. 131), we

impose a permutability axiom requiring that if we take each individual’s pre- and post-

fisc income pair and (keeping each pre- and post-fisc income pair as a bundle) shuffle

these around the population, FI is unchanged. We use the term “permutability” rather than

symmetry or anonymity because—although both have been used in the same way we use

permutability above (e.g., Cowell, 1985; Fields and Fei, 1978; Plotnick, 1982)—symmetry

and anonymity have also taken on different definitions. Symmetry can instead mean, for

two income distributions X and Y and a distance measure d, that d(X, Y ) = d(Y,X);

the two income distributions are treated symmetrically: losses are not distinguishable from

gains (Ebert, 1984; Fields and Ok, 1999). Anonymity can instead mean that the measure

compares the cumulative distribution of pre-fisc income, F0, to that of post-fisc income,

F1, without regard to where a particular individual at position j in F0 ended in F1 (e.g.,

Bourguignon, 2011a,b). In other words, an anonymous measure would compare the pre-

12 It is also possible to normalize by the measure’s upper bound so that it always lies on the interval [0, 1]
by specifying an axiom that if everyone loses all of their income to the fiscal system (the maximum possible
FI), the measure of FI equals 1. We prefer to avoid normalizing in this way so that the class of axiomatic FI
measures is more general.
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fisc income of the jth poorest individual in F0 to the post-fisc income of the jth poorest

individual in F1, even though “they are not necessarily the same individuals” because of

reranking (Bourguignon, 2011a, p. 607).

Next, we must decide whether our measure of FI should be absolute or relative (re-

calling that we assume income to be in real terms of a constant currency, so arguments

about inflation or currency exchange should not affect the decision). Suppose each poor

individual’s pre-fisc income increases by $1, taxes and transfers are held fixed, and the

price of one essential good in the basic goods basket, normalized to have one unit in the

basket, also increases by $1 per unit.13 Each poor individual remains the same distance

below the poverty line; that distance represents the amount of additional income she needs

to afford adequate nutrition and other basic necessities. For those who experience FI, it is

the absolute increase in the distance between that individual’s income and the poverty line

that matters in terms of the quantity of basic goods she can buy. Hence, we assume that if

all pre- and post-fisc incomes increase by $1 and the poverty line also increases by $1, FI

should remain unchanged. We thus impose translation invariance.

Given our above argument for absolute measures, we also impose linear homogene-

ity: if all incomes and the poverty line are multiplied by the same factor, the measure of

FI changes by that factor. Instead, specifying homogeneity of degree zero (scale invari-

ance) would be incompatible with translation invariance for the reasons explored in Zheng

(1994). Since we assume income is expressed in real terms and a common currency, our

measure is nevertheless insensitive to inflation or currency changes. The translation invari-

ance and linear homogeneity axioms have been used together in axiomatic derivations of

measures of inequality (Kolm, 1976), poverty (Blackorby and Donaldson, 1980), economic

distance (Chakravarty and Dutta, 1987; Ebert, 1984), and mobility (Fields and Ok, 1996;

Mitra and Ok, 1998).14

13 To avoid inflation in this thought experiment, assume that there is an offsetting fall in the price of a good
not in the basic good basket and not consumed by the poor.

14 By requiring translation invariance and linear homogeneity, we are deriving a measure of absolute FI;
from there, the measure can nevertheless be modified to obtain other types of desired measures such as a scale
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Our final axiom is based on a concept introduced to the poverty literature by Foster

et al. (1984, p. 761), who argue that “at the very least, one would expect that a decrease in

the poverty level of one subgroup ceteris paribus should lead to less poverty for the popu-

lation as a whole.” Similarly, it would be desirable for a measure of FI if a decrease in the

measured FI for one subgroup of the population and no change in the measured FI for all

other subgroups results in a decrease in the measured FI of the entire population. Hence,

we impose a subgroup consistency axiom analogous to the one used for poverty measure-

ment by Foster and Shorrocks (1991). In his survey of axiomatic poverty measurement,

Zheng (1997, p. 137) notes that subgroup consistency “has gained wide recognition in the

literature.”

1.3.2 An Axiomatic Measure of Fiscal Impoverishment

Proposition 1. A measure satisfying FI monotonicity, focus, normalization, continuity,

permutability, translation invariance, linear homogeneity, and subgroup consistency is

uniquely determined up to a proportional transformation, and given by

f(y0, y1; z) = κ
∑
i∈S

(
min{y0

i , z} −min{y0
i , y

1
i , z}

)
. (1.1)

The summand for individual i behaves as follows. For an individual who was poor

before taxes and transfers and is impoverished (y1
i < y0

i < z), it is equal to her fall in

income, y0
i − y1

i . For an individual who was non-poor before taxes and transfers and is

impoverished (y1
i < z ≤ y0

i ), it equals her post-fisc poverty gap, or the amount that would

need to be transferred to her to move her back to the poverty line (equivalently, to prevent

her from becoming impoverished), z − y1
i . For a non-impoverished pre-fisc non-poor in-

dividual (y0
i ≥ z and y1

i ≥ z) it equals z − z = 0. For a non-impoverished pre-fisc poor

individual (y0
i < z and y1

i ≥ y0
i ) it equals y0

i − y0
i = 0. Hence, f sums the total amount

invariant measure. This is similar to the approach taken by Fields and Ok (1996), who axiomatically derive
a measure of absolute mobility from which other desired measures such as mobility proportional to income
can be obtained.
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of FI, multiplied by a factor of proportionality. This constant can be chosen based on the

preferences of the practitioner: for example, κ = 1 gives total FI (the dark-shaded area in

Figure 1.1), while κ = |S|−1 gives per capita FI.15

1.3.3 Fiscal Impoverishment Dominance Criteria

Having identified the existence of FI in a country, a useful implementation of our FI mea-

sure would be to compare the degree of FI in two situations, e.g. by comparing the current

fiscal system to a proposed reform. The choice of poverty line might, however, influence

our conclusion about which situation entails higher FI. We thus present a partial FI ordering

that can be used to determine if FI is unambiguously lower in one situation than another

for any poverty line and any measure that satisfies FI monotonicity, focus, normalization,

continuity, permutability, translation invariance, linear homogeneity, and subgroup consis-

tency. Since we have already shown that a FI measure satisfies these axioms if and only if

it takes the form in (1.1), a simple way to test for FI dominance for any measure satisfying

those axioms and any poverty line in the domain of poverty lines Z is to simply compare

the curves f(y0, y1; z) and f(x0, x1; z) across Z . Interestingly, if the minimum poverty

line being considered is 0 (so Z = [0, z+], where z+ is the maximum poverty line), there is

an alternative (equivalent) way to test whether FI is unambiguously lower in one situation

than another that uses a dominance test already developed in the mobility literature: Foster

and Rothbaum’s (2014) second order downward mobility dominance.

Proposition 2. The following are equivalent.

a) FI is unambiguously lower in (y0, y1) than (x0, x1) for any poverty line in [0, z+]

and any measure satisfying FI monotonicity, focus, normalization, continuity, per-

mutability, translation invariance, linear homogeneity, and subgroup consistency.

15 We do not impose a population invariance axiom; this axiom is commonly imposed but is criticized by
Hassoun and Subramanian (2012). A subset of measures of form (1.1) are population invariant: choosing
κ = |S|−1 gives a measure that satisfies population invariance, while κ = 1 gives a measure that does not.



18

b) f(y0, y1; z) < f(x0, x1; z) ∀ z ∈ [0, z+].

c) (y0, y1) second order downward mobility dominates (x0, x1) on [0, z+].

1.4 Fiscal Gains of the Poor

Most likely, we will be interested in more than just the extent to which some poor are not

compensated for their tax burden with transfers: we will also want to know about the gains

of other poor families, and the way in which a comparison of poverty before and after taxes

and transfers can be decomposed into the losses and gains of different poor households.

In this section, we formally define fiscal gains of the poor, briefly present the axioms for

a measure of FGP analogous to those in Section 1.3.2 for a measure of FI, and present

an axiomatic measure and partial ordering of FGP. We then show that a commonly used

measure of poverty, the poverty gap, can be decomposed into our axiomatic measures of FI

and FGP.

1.4.1 An Axiomatic Measure of Fiscal Gains of the Poor

There are fiscal gains of the poor if y0
i < y1

i and y0
i < z for some individual i ∈ S. The

individual may or may not receive enough in net transfers to be post-fisc non-poor (i.e., it

is possible that z ≤ y1
i or y1

i < z). Consider a pre-fisc poor individual who receives more

in transfers than she pays in taxes. If she is given even more transfer income, while the

pre- and post-fisc incomes of all others experiencing FGP do not change, FGP should not

decrease; if she would have remained in poverty post-fisc without the additional transfer

income, FGP should increase with the additional transfer. We impose these conditions in

the FGP monotonicity axiom; we also impose FGP analogues of the other axioms from

Section 1.3.2.

Proposition 3. A measure satisfying FGP monotonicity, focus, normalization, continu-

ity, permutability, translation invariance, linear homogeneity, and subgroup consistency is
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uniquely determined up to a proportional transformation, and given by

g(y0, y1; z) = κ
∑
i∈S

(
min{y1

i , z} −min{y0
i , y

1
i , z}

)
. (1.2)

An individual who is pre-fisc poor and gains income from the tax and transfer system,

but remains post-fisc poor (y0
i < y1

i < z), contributes the amount of her income gain,

y1
i − y0

i , to the measure of FGP. A pre-fisc poor individual that gains income and as a result

has post-fisc income above the poverty line (y0
i < z ≤ y1

i ) contributes the amount of net

transfers that pulled her pre-fisc income to the poverty line, z−y0
i . Someone who is pre-fisc

poor and does not gain income (y1
i ≤ y0

i < z) contributes y1
i − y1

i = 0. Someone who is

pre-fisc non-poor (z < y0
i ) also contributes 0 (for her, the summand equals z − z if she

remains non-poor or y1
i − y1

i if she loses income and becomes poor). For κ = 1, g equals

the light-shaded area in Figure 1.1.

As with fiscal impoverishment orderings, a fiscal gain partial ordering can be used

to make unambiguous FGP comparisons for any poverty line and any measure satisfying

our axioms. The ordering compares g(y0, y1; z) to g(x0, x1; z) for all z ∈ Z , and for

Z = [0, z+] coincides with Foster and Rothbaum’s (2014) second order upward mobility

dominance (the proof proceeds similarly to the proof of Proposition 2 for FI).

1.4.2 Decomposition of the Difference between Pre-Fisc and Post-Fisc Poverty

The most common measures of poverty used in both policy circles and scholarly papers

(e.g., Chen and Ravallion, 2010; Ravallion, 2012) are the poverty headcount ratio, which

enumerates the proportion of the population that is poor, and the poverty gap, which takes

into account how far the poor fall below the poverty line. The latter might be expressed

in absolute terms, summing the gap between each poor person’s income and the poverty

line, in which case it can be thought of as the total amount that would need to be given to

the poor to eliminate poverty (if targeting were perfect). Or it can be normalized, dividing
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the absolute poverty gap by the poverty line and population size, for example, to create a

scale- and population-invariant measure. We use a general definition of the poverty gap

that encompasses its absolute and normalized forms:

p(y; z) = ν(S, z)
∑
i∈S

(z − yi)I(yi < z), (1.3)

where ν(S, z) is a normalization factor. Two special cases are the absolute poverty gap,

where ν(S, z) = 1, and the poverty gap ratio, where ν(S, z) = (z|S|)−1. For simplicity

and because a comparison of pre- and post-fisc poverty usually occurs for a fixed population

and given poverty line, we assume that S and z are fixed in what follows.

Proposition 4. A change in the poverty gap before and after taxes and transfers is equal

to the difference between the axiomatic measures of FI and FGP from (1.1) and (1.2),

multiplied by a constant.

Given the assumption that the population and poverty line are fixed, ν(S, z) is a constant

that we denote ν̄. The poverty gap in (1.3) can be rewritten as p(y; z) = ν̄
∑

i∈S(z −

yi)I(yi < z) = ν̄
∑

i∈S(z−min{yi, z}), so we have p(y1; z)−p(y0; z) = ν̄
∑

i∈S (z −min{y1
i , z})−

ν̄
∑

i∈S (z −min{y0
i , z}), or

p(y1; z)− p(y0; z) = ν̄

[∑
i∈S

(
min{y0

i , z} −min{y0
i , y

1
i , z}

)
−
∑
i∈S

(
min{y1

i , z} −min{y0
i , y

1
i , z}

) ]

=
ν̄

κ

[
f(y1, y0; z)− g(y1, y0; z)

]
.

Comparisons of pre- and post-fisc poverty are often used to assess whether the tax and

transfer system helps or hurts the poor. This decomposition can be used to dig deeper

into that net effect and observe the extent to which a net reduction in poverty masks the

offsetting gains of some poor and impoverishment of others at the hands of the (possibly
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progressive) tax and transfer system.

1.4.3 Results for Seventeen Developing Countries

We saw in Section 1.2 that in fifteen of seventeen developing countries for which we have

data, the tax and transfer system is poverty-reducing and progressive but, in many cases,

fiscally impoverishes a significant proportion of the poor. In Table 1.3, we present FI and

FGP results for these countries using the axiomatic measures derived in Sections 1.3 and

1.4. Column 1 gives total FI (i.e., the axiomatic measure from (1.1) with κ = 1) and column

2 total FGP, both expressed in millions of 2005 US dollars per year using purchasing power

parity adjusted exchange rates. Because the axiomatic measure with κ = 1 is population

variant, FI and FGP tend to be higher in more populous countries; these absolute amounts

of FI and FGP can be useful, for example, in comparisons to the size of a country’s main

cash transfer program, as we show for Brazil below. To ease interpretation and comparison

across countries, column 3 shows FI expressed as a percent of FGP, while columns 4 and 5

show FI and FGP per capita (where per capita refers to dividing by the entire population),

normalized by the poverty line; each of these is population invariant.

There is large heterogeneity in the extent to which some poor are hurt by the tax and

transfer system relative to the extent to which other poor gain, despite that the same range of

policies, including direct taxes, direct cash and near-cash transfers, indirect consumption

taxes, and indirect subsidies were considered in each country study. Among the upper-

middle income countries, FI as a percent of FGP (using a poverty line of $2.50 per day)

ranges from less than 1% in Ecuador to 40% in Tunisia. In low and lower-middle income

countries, FI as a percent of FGP (using a poverty line of $1.25 per day) is even higher in

some countries, reaching 55% in Guatemala and 81% in Bolivia; in Ethiopia and Ghana—

the two countries in which post-fisc poverty is higher than pre-fisc poverty—FI exceeds

FGP.

Column 6 shows the change in the poverty gap ratio from pre-fisc to post-fisc income,
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Table 1.3: Fiscal Impoverishment and Gains of the Poor in Developing Countries

(1) (2) (3) (4) (5) (6)
Total FI Total FGP FI as % Per capita Per capita Change in

($ millions ($ millions of FGP FI as % FGP as % Poverty Gap
Country (survey year) per year) per year) of z of z Ratio (p.p.)

Panel A: Upper-middle income countries, using a poverty line of $2.50 per day
Brazil (2008–2009) 676.0 3503.6 19.3 0.39 2.02 −1.63
Chile (2013) 2.0 93.3 2.1 0.01 0.59 −0.58
Ecuador (2011–2012) 1.1 277.8 0.4 0.01 2.00 −1.99
Mexico (2012) 227.7 1446.5 15.7 0.21 1.35 −1.14
Peru (2011) 53.7 177.0 30.3 0.20 0.65 −0.45
Russia (2010) 84.9 1561.4 5.4 0.07 1.24 −1.17
South Africa (2010-2011) 186.6 5964.0 3.1 0.41 12.96 −12.56
Tunisia (2010) 20.8 52.0 40.0 0.23 0.59 −0.35

Panel B: Low and lower-middle income countries, using a poverty line of $1.25 per day
Armenia (2011) 6.3 117.9 5.3 0.44 8.17 −7.74
Bolivia (2009) 25.9 32.2 80.6 0.55 0.68 −0.13
Dominican Republic (2007) 4.4 105.1 4.2 0.02 0.53 −0.51
El Salvador (2011) 1.2 11.1 11.1 0.04 0.39 −0.35
Ethiopia (2010–2011) 408.9 392.8 104.1 1.18 1.13 0.05
Ghana (2013) 25.9 9.9 262.1 0.22 0.08 0.13
Guatemala (2010) 20.7 37.8 54.9 0.33 0.61 −0.27
Indonesia (2012) 150.2 531.5 28.3 0.13 0.47 −0.34
Sri Lanka (2009–2010) 4.4 25.5 17.1 0.05 0.27 −0.23

Sources: For Brazil, authors’ calculations. For other countries, provided to us by the authors of the studies
cited in footnote 3.
Notes: p.p. = percentage points. z denotes the poverty line. “$ millions” denotes millions of 2005 US dollars,
at purchasing power parity adjusted exchange rates. Country classifications are from the World Bank for the
year of the survey.

which by Propostion 4 can be decomposed into FI per capita minus FGP per capita, both

normalized by the poverty line like the poverty gap ratio. This decomposition reveals some

interesting traits of each country’s tax and transfer system. For example, Ecuador achieves

the same FGP per capita as Brazil but with nearly no FI, compared to substantial FI in

Brazil; as a result, the poverty gap is reduced by more in Ecuador. The difference in FI

might be attributable to the the multiple consumption taxes levied at the state and federal

levels in Brazil: these are high and often cascading, and consumption tax exemptions for

basic goods are almost non-existent (Corbacho et al., 2013), compared to a system that

exempts food, basic necessities, and medicine in Ecuador (Llerena Pinto et al., 2015). In-

terestingly, most of those experiencing FI are not excluded from the safety net; they do
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receive government transfers or subsidies: 65% of the impoverished in Brazil receive cash

transfers from Bolsa Família, for example. It is also noteworthy that Peru, one of the

countries in which less than a quarter of the post-fisc poor experience FI, nevertheless re-

distributes low amounts to the poor, and thus has a low reduction in the poverty gap; this is

consistent with Jaramillo’s (2014, p. 391) finding that Peru’s low poverty reduction induced

by fiscal policy is “associated with low social spending rather than with inefficient spend-

ing.” Among three lower-income countries that each reduce the poverty gap ratio by about

0.3 percentage points (El Salvador, Guatemala, and Indonesia), Guatemala has high FI but

also higher FGP, while El Salvador has lower FGP but very low FI, and Indonesia falls

in the middle. We do not attempt to answer whether a lower-FI, lower-FGP or higher-FI,

higher-FGP system is preferable from a welfare perspective, but note that this decomposi-

tion enables a substantially richer analysis than the typical comparison of poverty before

and after taxes and transfers.

1.4.4 Results for a Range of Poverty Lines in Brazil

So far, the FI and FGP results we have presented use a fixed poverty line ($1.25 in low

and lower-middle income countries and $2.50 in upper-middle income countries). We now

extend the analysis to a range of poverty lines, focusing the illustration on data from Brazil,

using the Pesquisa de Orçamentos Familiares (Family Expenditure Survey) 2008–2009.

The precise direct and indirect taxes, direct cash and food transfers, and indirect subsidies

included in our analysis are described in detail in Higgins and Pereira (2014).

As we stated in Section 1.2.3, the tax and transfer system in Brazil is unambiguously

poverty-reducing for any poverty line up to $2.50 per person per day, globally progressive,

and unambiguously equalizing.16 This is shown in Figure 1.2, where cumulative distri-

16 Nevertheless, the tax and transfer system reduces poverty by less than its potential under the type of
optimal redistribution considered by Fellman et al. (1999), which follows a lexicographic maximin principle.
Replacing the actual tax system with optimal taxes of this type (which, in total, equal the size of actual
taxes), and replacing the actual distribution of Bolsa Família benefits with the optimal one (redistributing
all transfers this way would completely eliminate poverty, so we only optimally redistribute Bolsa Família
for illustration), the lowest income in the population would be $1.92 per day, the post-fisc poverty gap ratio
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bution functions reveal that the post-fisc distribution first order stochastically dominates

the pre-fisc distribution on the domain [0, 2.5], which implies an unambiguous reduction

in poverty for any poverty line in this domain and any measure in a broad class (Atkin-

son, 1987; Foster and Shorrocks, 1988);17 the post-fisc concentration curve with respect

to pre-fisc income dominates the pre-fisc Lorenz curve, which implies global progressiv-

ity (in the income redistribution sense; see Duclos, 2008); and the post-fisc Lorenz curve

dominates the pre-fisc Lorenz curve, which implies that the fiscal system is unambiguously

equalizing (Atkinson, 1970). If, however, we extend the maximum poverty line to, say,

$4 per person per day—a poverty line frequently used by the World Bank when studying

middle-income Latin American countries (e.g., Ferreira et al., 2013)—poverty is no longer

unambiguously lowered by the fiscal system: for poverty lines above about $3 per day, the

poverty headcount is higher after taxes and transfers than before. We would thus know that

FI occurred using conventional measures and a poverty line above $3 per day, but would

still be unaware of its extent without FI measures.18

Using the $2.50 line, we know that 5.6% of Brazil’s population and over one-third

of its post-fisc poor experience FI (Table 1.2); these impoverished individuals pay a total

of $676 million more in taxes than they receive in transfers annually (Table 1.3), which

is equivalent to 10% of the 2009 budget of Bolsa Família, Brazil’s flagship anti-poverty

program that reaches over one-fourth of the country’s population. While substantial in size,

this FI is dwarfed by FGP from Brazil’s transfer programs, which totals over $3.5 billion.

The absolute poverty gap, or the minimum amount that would need to be transferred to

the poor to eliminate poverty if transfers were perfectly targeted, falls from $12.4 billion

before taxes and transfers to $9.6 billion after. The change in the absolute poverty gap, $2.8

billion, looks impressive, but masks differential trends in two groups of the poor: those who

would be 2.7% of the poverty line rather than 5.5%, and the post-fisc Gini would be 45.3 rather than 53.9.
17 We verify that this first order dominance is statistically significant at the 5% level using the asymptotic

sampling distribution derived by Davidson and Duclos (2000) with a null hypothesis of non-dominance; the
result is also robust to the type of data contamination considered in Cowell and Victoria-Feser (2002).

18 It is easy to show that if the post-fisc distribution does not first order stochastically dominate the pre-fisc
distribution on the domain from 0 to the maximum poverty line, then FI has occurred.
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Figure 1.2: Conventional Tools to Assess the Tax and Transfer System in Brazil
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Note: Dashed vertical lines included at common “international” poverty lines of $1.25 and $2.50 per person
per day.

gain (a total of $3.5 billion) and those who lose (a total of $676 million), as revealed by the

decomposition of the change in the poverty gap derived in Section 1.4.

Figure 1.3: FI, FGP, and Poverty Gaps in Brazil for Various Poverty Lines
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Note: Dashed vertical lines included at common “international” poverty lines of $1.25 and $2.50 per person
per day.

Figure 1.3 shows how this decomposition and our axiomatic measures of total FI and

FGP in Brazil vary with the poverty line. For low poverty lines, FI is essentially non-

existent: at $1.25 per day, for example, total FI is $28 million per year, or 0.4% of the 2009
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budget of Bolsa Família (Figure 1.3a). This is not surprising in light of the unconditional

component of the government cash transfer program Bolsa Família, available to households

with income below 70 reais per person per month ($1.22 per day), regardless of whether

the household has children or elderly members, and without conditions. At higher poverty

lines, FI begins to increase more rapidly, and at a poverty line of $2.88 the rate of increase

of FI exceeds the rate of increase of FGP: this can be seen by comparing the slopes of the

solid curves in Figure 1.3a, or by looking at the point where the difference between the two

curves (plotted as the dashed curve in Figure 1.3a) is at its maximum. By Proposition 4,

this is also the point at which the absolute poverty gap reduction acheived by the fiscal

system reaches its maximum, as seen by the dashed curve in Figure 1.3b.

At this poverty line of $2.88 per day, where maximum poverty reduction is achieved, the

difference between the pre-fisc and post-fisc poverty gaps is $2.9 billion. The eligibility cut-

off for the conditional component of Bolsa Família, available to families with children who

comply with certain education and health requirements, is $2.45 per person per day. Just

above this line, a number of families still receive benefits due to program leakages, variable

and mismeasured income, or components of income we are measuring that are not taken

into account in the estimation of eligible income; not far above the line, however, families

become much less likely to receive the program and we see a simultaneous deceleration of

fiscal gains and acceleration of impoverishment.

1.5 Conclusions

Anti-poverty policies are increasingly being discussed in the same breath as the taxes used

to pay for them. One example is the focus on mobilizing domestic resources to finance

the policies necessary to achieve the United Nations’ Post-2015 Sustainable Development

Goals. To analyze transfers, subsidies, and taxes together, poverty comparisons and pro-

gressivity measures are often used. These measures, however, can lead us to conclude

that the tax and transfer system unambiguously benefits the poor, when in fact a substan-
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tial number of poor are not compensated with transfers for their tax burdens. Indeed, we

observe this in a number of developing countries: out of seventeen developing countries

for which we have data, fifteen have tax and transfer systems that unambiguously reduce

poverty and are globally progressive, but in ten of these at least one-quarter of the poor pay

more in taxes than they receive in transfers and subsidies. In Brazil, for example, over one-

third of the post-fisc poor experience fiscal impoverishment, paying a total of $676 million

more in taxes than they receive in transfers and subsidies.

Given this shortcoming of conventional criteria and the debate about anti-poverty poli-

cies and the taxes used to pay for them, we propose a set of axioms that should be met by

a measure of FI, and show that these uniquely determine the measure up to a proportional

transformation. We also propose a partial ordering to determine when one fiscal system,

such as that under a proposed reform, induces unambiguously less FI than another, such as

the current system, over a range of possible poverty lines. To obtain a complete picture of

the fiscal system’s effect on the poor, we propose an analogous measure of fiscal gains of

the poor, and show that the difference between the pre-fisc and post-fisc poverty gaps can

be decomposed into our axiomatic measures of FI and FGP.

Our results can be extended to comparisons between two points in time or before and

after a policy reform, rather than pre- and post-fisc. In comparison to the tools used to

assess whether the tax and transfer system hurts the poor, tools from the literatures on

pro-poor growth and policy reforms (tax and subsidy reforms, trade liberalization, etc.)

suffer from similar limitations. For pro-poor growth,19 poverty measures and stochastic

dominance tests are often used to assess whether poverty is unambiguously reduced over

time; it directly follows from the first row of Table 1.1 that these will not necessarily capture

that some of the poor become poorer over time. Hence, growth can appear unambiguously

19 Here, we are using the poverty-reducing or weak absolute definition of pro-poor (in the respective
taxonomies of Kakwani and Son (2008) and Klasen (2008)), by which “growth is pro-poor if the poverty
measure of interest falls” (Kraay, 2006, p. 198). We could instead adopt a relative definition of pro-poor
growth (Kakwani and Pernia, 2000); growth-adjusted stochastic dominance tests can be used to determine
when growth is unambiguously relatively pro-poor (Duclos, 2009), and it can be shown that this type of
dominance can also occur despite a significant portion of the poor becoming poorer.
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pro-poor even if a significant proportion of the poor are immiserized. Growth incidence

curves (Ravallion and Chen, 2003) and related pro-poor partial orderings (Duclos, 2009)

can fail to capture impoverishment for the same reason that stochastic dominance tests

do: they are anonymous with respect to initial income. Although their non-anonymous

counterparts (Bourguignon, 2011a; Grimm, 2007; Van Kerm, 2009) resolve this issue in

theory, in practice—to become graphically tractable—they average within percentiles, and

hence impoverishment can still be overlooked if within some percentiles, some poor are

“hurting behind the averages” (Ravallion, 2001, p. 1811).

For consumption tax and subsidy reform, Besley and Kanbur (1988) derive poverty-

reducing conditions for reallocating food subsidies; these results are extended to commod-

ity taxes and a broader class of poverty measures by Makdissi and Wodon (2002) and

Duclos et al. (2008). Again, by the first row of Table 1.1, unambiguous poverty reduction

does not guarantee that a substantial portion of the poor are not hurt by the reform. Stud-

ies that evaluate indirect tax reform with measures that take pre-fisc positions into account

but average within groups, such as the percent gain or loss caused by the reform for each

income or expenditure decile (Mirrlees et al., 2011, Chapter 9), can again overlook FI that

occurs within each group.

In the literature on trade liberalization, Harrison et al. (2003, p. 97) note that “even

the most attractive reforms will typically result in some households losing,” and recent

efforts to measure welfare impact at the household level have been made following Porto

(2006). Nevertheless, because results are presented at some aggregate level (e.g., by state

or percentile), impoverishment due to trade reform could still be overlooked. For example,

Nicita’s (2009, p. 26) finding that “on average all income groups benefited from [Mexico’s]

trade liberalization, but to a varying extent” does not tell us the extent to which some

households within each group were made worse off by the reform.

In each of these cases, our axiomatically derived FI measure could be used to quantify

the impoverishment of those becoming poorer over time or the extent to which losers are
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hurt by policy reforms. Our decomposition could be used to examine the extent to which

a decrease in poverty over time or due to a reform balances out the gains and losses of

different households. Doing so, we will cease to overlook cases where growth, policy

reform, or the tax and transfer system is poverty-reducing and progressive, yet hurts a

substantial proportion of the poor.
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Chapter 2

Towards an Understanding of the Political Econ-

omy of Multidimensional Poverty Measurement

Abstract

Does adopting a multidimensional poverty index lead to higher government spending on

the poor? If so, why? And how does it affect the allocation of government budgets across

ministers? We answer these questions in a game theoretic framework that accounts for

the strategic interactions between government agents. Government ministers—such as the

education, health, and housing ministers—share a common interest in reducing measured

poverty; adopting a multidimensional measure may induce them to spend more on the poor

since they can now directly impact measured poverty, whereas they have little to no short-

run impact on, say, a unidimensional income poverty measure. Because an improvement

in the scalar multidimensional poverty index is a public good for ministers, however, they

can also free ride on each other’s antipoverty spending. Despite introducing free riding, a

multidimensional measure usually leads to an increase in total antipoverty spending. In ad-

dition to incentivizing ministers to spend resources to reduce measured poverty and thereby

increase prestige for all government members, the multidimensional measure creates a new

set of policy tools that serve as levers affecting total spending on the poor: dimension
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weights in the index and resource allocations across ministers. In the use of these tools, a

conflict arises between maximizing reductions in measured poverty and maximizing equi-

librium antipoverty spending; its resolution depends on whether the authority deciding

weights and the authority allocating budgets have the same or opposing incentives. We

illustrate using data from Mexico, the first country to adopt an official multidimensional

poverty measure.

2.1 Introduction

Poverty is a multidimensional phenomenon. Although “inadequate income is a strong pre-

disposing condition for an impoverished life,” Sen (1999, p. 87) asserts that “poverty must

be seen as the deprivation of basic capabilities rather than merely as lowness of incomes.”

The recent debate about whether multiple dimensions of poverty can be credibly aggregated

into a single scalar measure has revived scholarly interest in multidimensional poverty mea-

sures.1 Meanwhile, scalar indices that capture multiple dimensions of poverty in a single

axiomatically consistent measure are gaining significant policy traction. In particular, the

measure proposed by Alkire and Foster (2011a, henceforth AF), which combines infor-

mation about joint deprivations in multiple dimensions and is decomposable by subgroup

and dimension, is becoming part of many countries’ official poverty measurement and an-

tipoverty program targeting methods.2

While the implications of using the AF measure to target antipoverty programs have

been studied (Alkire and Seth, 2013; Azevedo and Robles, 2013; Duclos et al., 2014), the

1 On one hand, Ravallion (2011, p. 235) argues that “we should aim for a credible set of multiple indices
rather than a single multidimensional index”; on the other, Deaton (2011, p. 14) argues that multidimensional
measures are “required,” and that they “need to be calculated from surveys that collect multiple measures
for each respondent” due to the correlation of deprivations across dimensions. Others have argued for inter-
mediate approaches that analyze deprivations in particular dimensions while still capturing interdependence
across dimensions (e.g., Ferreira et al., 2013).

2 In 2009, Mexico replaced its official (unidimensional) poverty measure with a multidimensional one,
based on AF. Colombia adopted the AF class of multidimensional measures in its official poverty measure-
ment in 2011, and is also using it to design and target its social programs. Bhutan, Ecuador, El Salvador,
Costa Rica, Chile, Malaysia, and the Philippines have also implemented an official multidimensional poverty
measure based on AF.
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political economy implications of using it to measure multi- rather than unidimensional

poverty have not. Does using a multidimensional poverty index such as AF lead to higher

government spending on the poor than using a unidimensional poverty index? If so, why?

How does the allocation of government budgets across ministries change when a multidi-

mensional measure is adopted? And how should the parameters of the multidimensional

measure be chosen? We answer these questions in a game theoretic framework that ac-

counts for the strategic interactions between government agents.

In the public choice tradition, we consider government members that do not simply

maximize the welfare of the poor, but divide their resources between two objectives. On

the one hand, each minister fights poverty in order to obtain “prestige,” which consists of

two components: first, prestige is bestowed upon all government members as a function of

the reduction in measured poverty, and second, each minister is independently evaluated

on reductions in deprivations in that minister’s dimension of competence. On the other

hand, each minister derives utility from private consumption, which can be thought of

as corruption, patronage, spending on the non-poor, or any other form of spending that

does not benefit the other ministers.3 Further, we assume that “line ministers”—such as

the education, health, housing, and social development ministers—can spend resources

to reduce deprivations in a particular dimension of the multidimensional poverty measure

(e.g., the health minister can only act to reduce deprivations in health). Therefore, since a

fall in measured multidimensional poverty reflects positively on all line ministers, poverty

reduction is a public good among them and free riding can arise, as in Bergstrom et al.

(1986). Even when ministers are evaluated not only on the multidimensional index but

on this index and its breakdown by dimension, the partial evaluation of all government

ministers using the scalar multidimensional index leads to free riding.4

3 Several papers document instances of corruption reducing the resources that reach the poor from, for
example, food programs in Indonesia (Olken, 2012), education services in Brazil (Ferraz et al., 2012), and
“cash for work” employment guarantee schemes in India (Niehaus and Sukhtankar, 2013).

4 Even if ministers are evaluated solely on their dimension’s contribution to the AF measure, free riding
can occur since the dimensional breakdown uses the censored deprivation matrix, each column of which
depends on the contributions of other ministers for the identification of the poor (see Alkire and Foster,
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Our game begins with a technical committee deciding whether to adopt a multidimen-

sional poverty measure and selecting the weights assigned to each dimension of the mea-

sure, as well as the deprivation cut-offs that determine whether an individual is deprived

in a particular dimension.5 Next, taking the measure’s weights and deprivation cut-offs

as given, a finance minister allocates a fixed amount of resources among line ministers,

within certain constitutional or political constraints. Both of these agents may be inter-

ested in making the government look as good as possible by maximizing measured poverty

reduction (i.e., prestige), or they may be benevolent, a term that we use as shorthand for

“maximizing total antipoverty spending by the line ministers.” Then, taking as given bud-

gets and dimension weights, two line ministers6 independently maximize a utility function

that is increasing in private consumption, deprivation reduction in the minister’s specific

dimension, and overall poverty reduction—as measured by the official poverty measure,

which may be uni- or multidimensional. To summarize our main result, the use of a mul-

tidimensional index increases resources devoted to the poor compared to a unidimensional

index (assuming optimal weight choices and under some technical conditions); antipoverty

expenditures can be further increased by publishing partial dimensional indices alongside

the scalar multidimensional one.

We make three main contributions to the literature. First, as described above, we be-

gin the exploration of the political economy consequences of measuring poverty using a

multidimensional scalar index. Doing so, we extend the literature on optimal antipoverty

spending by government agents who seek to maximize measured poverty reduction (Bour-

2011a, p. 482). It appears that this occurred in practice in India (Alkire and Seth, 2015). Furthermore, even
if scalar measures are avoided altogether and multidimensional stochastic dominance tests are used instead
(Duclos et al., 2006, 2011; Maasoumi and Racine, forthcoming), complementarities across dimensions, and
thus externalities across ministers and the opportunity for free riding, would still exist.

5 The decision of whether to adopt a multidimensional measure can be thought of theoretically as an
elementary aspect of the choice of weights, since a unidimensional measure is equivalent to assigning all
of the weight to one dimension (Sen, 1987). In the case of Mexico, weights and deprivation cut-offs were
chosen by the National Council for the Evaluation of Social Development Policy (CONEVAL) in consultation
with a team of experts (e.g., Foster, 2007), while in Chile the government created a Poverty Measurement
Commission in 2012.

6 We present results of extending the model to three dimensions and three line ministers in the Appendix;
further generalizations to n dimensions and line ministers are immediate.
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guignon and Fields, 1997) to poverty measures with more than one dimension, multiple

decision makers, and competing objectives. Second, our findings contribute to the ongoing

debate about which axioms are desirable for a multidimensional poverty measure. Alkire

and Foster (2016) show that no measure can simultaneously satisfy two popular axioms

from the literature: poverty non-decreasing rearrangement (Tsui, 2002)—which Duclos

and Tiberti (forthcoming) proclaim as “arguably the most important property” for multidi-

mensional poverty measurement—and factor decomposability (Chakravarty et al., 1998)—

which Alkire and Foster (2016) claim is “largely responsible” for the growing use of mul-

tidimensional measures.7 By decomposing the multidimensional measure into partial in-

dices as well as the overall measure, transparency is enhanced and free riding is reduced;

we show that this leads to an unambiguous increase in antipoverty spending and prestige.

Thus, our study illustrates an underexplored benefit of the factor decomposability axiom

and lends theoretical support for Alkire et al.’s (2011) recommendation to not rely solely

on the scalar multidimensional index, but also publish partial indices. Third, we propose a

novel framework for determining the optimal weights of a multidimensional poverty mea-

sure, seeking to maximize spending on the poor by government ministers who free ride on

each other’s efforts to reduce poverty; this contrasts with the arbitrary selection of weights

often employed in practice and complements other advocated approaches, such as expert

opinion (Chowdhury and Squire, 2006), participatory processes (Bossert et al., 2013; De-

cancq et al., 2013), and hybrid data-driven/normative approaches (Cavapozzi et al., 2015;

Decancq et al., 2015; Maasoumi and Xu, 2015).

While we make several simplifying assumptions (described in the next section), many

interesting results emerge from the model. Although using a multidimensional index cre-

7 More precisely, Alkire and Foster (2016) show that no measure can satisfy related axioms they call
dimensional transfer and dimensional breakdown, modified to allow for ordinal variables and the Alkire
and Foster (2011a) dual cut-off approach to identify the poor. Variants of the poverty non-decreasing rear-
rangement axiom, first discussed in the context of multidimensional welfare by Atkinson and Bourguignon
(1982), have been called weak rearrangement (Alkire et al., 2015, Ch. 2), non-decreasing poverty under
a correlation-increasing switch (Bourguignon and Chakravarty, 2003), and sensitivity to multiple depriva-
tion (Duclos and Tiberti, forthcoming), while variants of factor decomposability have been called additive
decomposability in attributes (Bossert et al., 2013) and attribute additivity (Duclos and Tiberti, forthcoming).
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ates a free-rider problem, its net effect on overall antipoverty spending is often positive.

The reason is twofold: first, compared to a unidimensional measure, more line ministers

are incentivized to spend on poverty reduction (in excess of the amount they spend when

their dimensions are not included in the unidimensional measure) because their actions

now have a direct impact on measured poverty. Second, additional policy tools (e.g., the

dimension weights in the AF measure) become available to the government to encourage

line ministers to increase their antipoverty spending. The main idea is to use these tools to

make the pursuit of prestige hard so that, if there is at least some degree of complemen-

tarity between prestige and private consumption, more antipoverty expenditures result in

equilibrium.

The results from the model are usefully classified according to whether only one line

minister exerts antipoverty efforts beyond the amount that minister would spend if her di-

mension were not included in the official poverty measure, or both line ministers do. When

only one line minister exerts antipoverty efforts beyond this amount, as when the poverty

measure is unidimensional, the budget allocations chosen by a prestige-maximizing and

a benevolent finance minister coincide. In contrast, when both line ministers exert an-

tipoverty efforts beyond this amount, the outcome depends on whether the finance minister

is prestige-maximizing or benevolent. A prestige-maximizing finance minister assigns a

larger budget to the minister whose dimension is responsible for a larger fraction of initial

poverty and for whom improvements require smaller investments, thereby reaping “low-

hanging fruit.” A benevolent finance minister does the opposite. Intuitively, the benevolent

finance minister makes it hard for the line ministers to obtain prestige (in the form of higher

measured poverty reduction) by giving more resources to the minister whose dimension

accounts for a smaller fraction of initial poverty or involves a higher marginal cost of re-

ducing deprivations; because measured poverty reduction is harder to achieve and prestige

and private consumption are not perfect substitutes, line ministers end up contributing more

resources to the task.
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For the committee, the distinction between prestige-maximization and benevolence is

again important: a self-interested agent will always prefer to assign zero weight to one of

the two dimensions. In other words, governments interested in “looking good” may have

an incentive to continue measuring poverty as unidimensional, even though a multidimen-

sional measure could increase the resources spent on the poor. Vietnam, for example, still

measures poverty unidimensionally; if a multidimensional measure were used instead, the

government would appear to be reducing poverty by less (Tran et al., 2015). A benevolent

committee selecting weights not only chooses a multidimensional measure by assigning a

large enough positive weight to each dimension that both line ministers contribute, but, if

the finance minister is also benevolent, assigns weights to make achieving prestige hard,

for instance by assigning higher weight to the dimension of competence of a minister with

fewer resources or a higher cost of reducing deprivations. If instead a benevolent commit-

tee is facing a prestige-maximizing finance minister, then the committee chooses weights

so that the finance minister cannot “game the system” by shifting resources around; in our

model, if improvements in each dimension are equally costly, this is implemented by equal

relative weight in initial poverty for each dimension. Further, if deprivations are equal

across dimensions, this translates to assigning equal absolute weights to each dimension,

as is often done in practice. If deprivations differ significantly across dimensions, however,

assigning equal absolute weights is not optimal, and higher antipoverty spending can be

achieved by adjusting the dimensions’ absolute weights to equalize their relative impor-

tance.

Our model’s predictions played out in Mexico after it implemented a multidimen-

sional measure: between 2008 and 2010 (the official poverty measure changed to multi-

dimensional in 2009), the total proportion of transfers and subsidies reaching the poor—

including in-kind transfers in the form of public education and health services—increased

from 23.2% in 2008 to 26.2% in 2010, despite there being less poor people in 2010 (Scott,
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2014).8 Furthermore, our model predicts that moving from a unidimensional measure to

a multidimensional one would cause a reduction in spending allocated to the poor by the

minister in charge of the dimension included in the unidimensional measure (now that she

can free ride) and an increase from the ministers in charge of the dimensions that have

been newly added to the measure. Indeed, Scott (2014) finds that the proportion of cash

transfers reaching the poor from Mexico’s two main antipoverty programs—the Oportu-

nidades conditional cash transfer program and a non-contributory pension for the elderly

poor—decreased, while the proportion of education and health spending reaching the poor

increased.

The rest of the paper is organized as follows. The next section presents the model and

discusses our assumptions. Section 2.3 derives the game’s equilibrium and our theoretical

results. Section 2.4 provides an illustration through a detailed example using Mexican data.

Section 2.5 concludes.

2.2 The Model

2.2.1 Preferences and Strategic Interaction

We consider a simple setup with two line ministers, each in charge of one of the two di-

mensions relevant for the measurement of poverty.9 Minister j’s utility function (j = 1, 2)

has the Cobb-Douglas formulation Uj
(
P T
j , sj

)
=
(
P T
j

)γj · (sj)δj , where P T
j is a pres-

tige term that depends on poverty reduction, sj is private consumption, and γj > 0 and

δj > 0 are parameters affecting the marginal rate of substitution between private consump-

tion and prestige.10 Each minister j divides her total financial resources rj between private

8 Of course, the agreement between our model’s predictions and changes in Mexico after implementing a
multidimensional measure are merely suggestive and cannot be interpreted causally.

9 The restriction to two dimensions is for ease of exposition only; the basic economic forces of the model
are unchanged by including more than two dimensions. To show this, we derive the interior solution for three
dimensions in the Appendix; generalizations to n dimensions are immediate.

10 No qualitative changes arise in our results by considering a more general constant elasticity of substitu-
tion (CES) utility function, as long as prestige and private consumption are not perfect substitutes.
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consumption—which can be thought of as corruption, patronage, or any type of spending

that does not reach the poor—and investment in a poverty reduction program that reduces

deprivations in dimension j. We denote with xj the financial resources that minister j

devotes to poverty reduction and, for simplicity, we conduct our analysis with multiplica-

tive policies: spending of xj reduces the proportion of people deprived in dimension j by

100xj/cj percent, where 1/cj is the effectiveness of one dollar spent in dimension j.

We assume P T
j is derived from two sources. First, line minister j benefits from a de-

crease in the proportion of people deprived in dimension j. We assume this is a function of

xj only and denote it Qj(xj). Second, both ministers benefit from a decrease in the multi-

dimensional poverty index. This depends on antipoverty spending by each minister, so we

denote it P (x1, x2). The strategic interaction between line ministers is modeled as a simul-

taneous public good provision game in which P (x1, x2) is a public good enjoyed by the

ministers, since both line ministers benefit when one spends resources on poverty reduc-

tion, thereby increasing P (x1, x2).11 Therefore, taking as given x2, minister 1 maximizes

for x1 ∈ [0,min{r1, c1}] the function

U1(x1, x2) = (P (x1, x2) + θ1Q1(x1))γ1 · (r1 − x1)δ1 , (2.1)

where θ1 is the non-negative weight minister 1 assigns to the decrease in dimension-1

deprivations. Minister 2 solves a similar problem taking x1 as given.

The other two decision makers in our game are a finance minister and a technical com-

mittee. We consider two possible objectives for these agents to maximize: prestige, i.e.

they are concerned with making the government look as good as possible, or “benevo-

lence.” Truly benevolent agents would like to maximize the welfare of the poor. However,

in the absence of a specific, universally-accepted social welfare function and an accurate

11 This description favors simplicity over realism but it is sufficient to highlight the main forces we are
interested in. Clearly, refining the description of how government policy is formed is important; however,
as long as multiple agents are responsible for policy and these agents cannot write complete and enforceable
binding contracts with one another, then a public good problem among policymakers can arise.
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measure of utility for each poor individual, it is reasonable to assume that in practice they

seek to maximize total government spending aimed at reducing poverty.12 Indeed, poli-

cymakers directly cite the amount spent on the poor as a policy objective, indicating its

importance as a yardstick;13 furthermore, spending on the poor has been recognized as an

important variable in empirical studies (e.g., Alderman, 2002; Inchauste et al., forthcom-

ing; Paz Arauco et al., 2014) and theoretical work in public economics (e.g., Bardhan and

Mookherjee, 2005; Galasso and Ravallion, 2005; Ravallion, 1999).

2.2.2 Poverty Measurement and Production Technology

The way poverty is measured enters into the production function for prestige. To make

our main point in the simplest possible framework, we assume poverty is measured with

a simplified version of an AF index over two dimensions. Consider what Atkinson (2003)

terms the union approach, that is, if an agent is deprived in any one dimension, then that

agent is poor. Following the notation and terminology in Alkire and Foster (2011a), let yij

indicate individual i’s achievement in dimension j (for i = 1, . . . , n and j = 1, 2), and let zj

be a deprivation cut-off for dimension j such that individuals with yij < zj are considered

deprived in dimension j. The normalized deprivation or gap of individual i in dimension j

is g1
ij = (zj − yij)/zj if yij < zj and 0 otherwise. Consider the matrix of normalized gaps

g1 with typical element g1
ij , in which columns represent dimensions relevant for poverty

and rows represent individuals.14

Now, denote with g1
∗j the jth column of g1 and let µ be the mean operator. Also, for

α ≥ 1, let gα∗j be the column vector derived from g1
∗j by raising to the power α every element

12 The proxy for welfare of the poor cannot, of course, be the multidimensional poverty index, since this
index is a function of the dimension weights and deprivation cut-offs, which are choice variables for the
committee.

13 For example, the Mexican government’s National Development Plan argues that the amount of govern-
ment spending allocated to the poor is too low (Gobierno de la República, 2013, p. 50).

14 To extend this framework to the intersection approach where an individual is poor only if she is deprived
in both dimensions, or Alkire and Foster’s (2011a) intermediate approach for more than two dimensions
where an individual is poor if the weighted sum of the dimensions in which she is deprived is greater than
some poverty cut-off k, let g1 be the censored matrix of deprivations, with g1ij = 0 for all j if i is non-poor.
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of g1
∗j; for α = 0, g0

∗j is the jth column of g0 whose typical element g0
ij = I

(
g1
ij > 0

)
, where

I is the indicator function taking a value of 1 if its argument is true and 0 otherwise. Using

the dimension-specific decomposition, and assigning weights w1 and w2 = 1− w1 to each

dimension, the Alkire–Foster multidimensional poverty index Mα is calculated as

Mα =

(
w1

n

n∑
i=1

gαi1 +
w2

n

n∑
i=1

gαi2

)
= w1µ(gα∗1) + w2µ(gα∗2) . (2.2)

In this paper, we focus on the α = 0 case because M0 is fully compatible with categor-

ical variables. This is an important feature: “with the exception of income, most available

deprivation indicators are categorical” (Dewilde, 2004, p. 339); as a result, the governments

that have implemented official multidimensional measures have all opted for M0, with the

exception of Colombia where results are published for M0, M1, and M2.15 Recalling that

g0 is a matrix of zeros and ones, where g0
ij = 1 if individual i is deprived in dimension

j and 0 otherwise, µ
(
g0
∗j
)

gives the proportion of the population deprived in dimension

j. For simplicity, we assume that the poverty reduction technology is linear, and that the

constant marginal cost of reducing the proportion of the population deprived in dimension

j is cj .16 The cost is meant to capture various differences across dimensions that influence

how antipoverty spending is mapped into a reduction in the number of individuals deprived

in that dimension. Achievement shortfalls might differ across dimensions, such that ceteris

paribus it would be more costly to reduce deprivations in the dimension in which people

are more deeply deprived (i.e., have a larger shortfall between their achievements and the

deprivation cut-off). Or, conditional on the distribution of deprivations, in some dimensions

it might be costlier to reduce the proportion deprived: for example, it might be cheaper to

15 In a companion paper, we analyze the α ≥ 1 case, focusing on α = 1 and α = 2.
16 Because the measure is sensitive to the depth of deprivations when α ≥ 1, in our companion paper

we reinterpret the productivity of antipoverty expenditures: instead of reducing the proportion of the popu-
lation that is deprived in dimension j by xj , spending of xj proportionally reduces each poor individual’s
deprivation in j (i.e., g1ij) by xj . For α = 1, results are identical to those presented here; for α = 2, the
kind of explicit solutions we derive in the next section are usually impossible to achieve and one must make
additional simplifications to obtain interesting analytical results; however, these results are broadly consistent
with what we derive in the next section.
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provide a solid floor than to ensure that children do not drop out of school before grade

8—both of which are dimensions of the Global Multidimensional Poverty Index (Alkire

and Santos, 2014).

After minister j spends xj on poverty reduction, the proportion of the population de-

prived in dimension j will be µ
(
g0
∗j
)

(1− xj/cj), so

M ′
0 = w1µ

(
g0
∗1
)(

1− x1

c1

)
+ w2µ

(
g0
∗2
)(

1− x2

c2

)
. (2.3)

Government agents earn prestige when the level of multidimensional poverty, as measured

by the scalar index (2.2), falls. Specifically, prestige is awarded based on the percentage

fall in multidimensional poverty:

P (x1, x2) ≡ M0 −M ′
0

M0

=
1

M0

[
w1µ

(
g0
∗1
) x1

c1

+ w2µ
(
g0
∗2
) x2

c2

]
= π1

x1

c1

+ π2
x2

c2

, (2.4)

where πj ≡ wjµ
(
g0
∗j
)
/M0 is the fraction of initial multidimensional poverty explained by

dimension j. Nothing would change in our analysis if prestige were based on the absolute

fall in multidimensional poverty, M0 −M ′
0, as the marginal rate of substitution between

prestige and private consumption would remain the same. We refer to πj as a relative weight

throughout the paper; it is a function of the absolute weight wj and initial deprivations,

which are in turn a function of individuals’ achievements and the chosen deprivation cut-

offs in each dimension. In practice, technical committees often choose both the absolute

weights and deprivation cut-offs.17

Similarly, we assumeQj reflects the percentage fall in dimension-j poverty, soQj(xj) =

xj/cj, for j = 1, 2.

17 The choice of deprivation cut-offs will also affect who is considered poor (the identification step of
poverty measurement), which will likely effect the effectiveness 1/cj of each dollar spent on reducing depri-
vations in dimension j; we abstract from the latter detail for simplicity, treating cj as given.
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2.2.3 Timing of the Game

Our game begins with a technical committee selecting the weights assigned to each di-

mension of the multidimensional measure. Then, taking as given the weights, a finance

minister allocates resources among the two line ministers.18 Both the committee and the

finance minister may be interested either in maximizing measured poverty reduction or

maximizing total antipoverty spending in equilibrium;19 the game is solved under all four

possible combinations of objectives. We always maintain the assumption that weights are

chosen before resources are allocated, since, in practice, the choice of weights is a long-

term decision, while government budgets are frequently altered. We also consider the case

in which budget allocations are fixed, as the finance minister may not have political leeway

to reallocate resources among line ministers; in this case, the technical committee knows

the fixed values of r1 and r2 and incorporates them into its choice of weights. Finally,

taking as given dimension weights and budgets, two line ministers choose their antipoverty

spending independently and simultaneously.

When the finance minister makes her decision, the equilibrium consequences on an-

tipoverty expenditures chosen by the line ministers are fully anticipated. Similarly, when

the committee decides weights, equilibrium consequences on resource allocations and line

ministers’ antipoverty expenditures are fully taken into account.

2.3 Equilibrium

We now characterize equilibrium; since at each step agents know the outcome of previous

play, the appropriate notion is subgame perfect equilibrium. Using the logic of backwards

18 Alternatively, one may think of budget allocations as the outcome of bargaining among ministries,
affected by the bargaining protocol, outside options, and bargaining strengths. While this would be a different
setup, free riding still arises as long as ministers cannot commit to expenditures while bargaining; indeed,
some of our results would go through unchanged, such as the direct conflict between maximizing prestige
and maximizing resources spent on the poor.

19 In Section 2.4, we also explore the outcome of the game between line ministers when weights and/or
budgets are chosen “non-optimally,” in the sense that they do not maximize prestige or total antipoverty
spending in equilibrium.
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induction, we begin with the simultaneous poverty reduction game between line ministers.

Then, we move to the choice of the finance minister, and finally to that of the committee.

Standard results show that equilibrium is generally unique (unless the finance minister is

indifferent across resource allocations).

2.3.1 The Game between Line Ministers

Because ministers are unlikely, in practice, to be able to completely eliminate deprivations,

for simplicity only we consider r1 < c1 and r2 < c2, avoiding corner solutions where a line

minister completely eliminates deprivations in her dimension of competence. The other

possible corner solution, where one line minister contributes nothing to reducing poverty,

is however fully discussed in what follows. Minister 1 maximizes the utility in (2.1) by

choosing x1 for given x2, and minister 2 behaves similarly. Standard first-order conditions

(FOCs) imply that

xj = max


(πj+θj)γj

cjδj
rj − P

(πj+θj)γj
cjδj

+
θj
cj

, 0

 , for j = 1, 2. (2.5)

We now define βj ≡ δj/γj as the parameter that governs the marginal rate of substi-

tution between private consumption and prestige. In what follows up to Section 3.5, we

maintain θj fixed for j = 1, 2; for ease of exposition then, we now set θj = 0 and equa-

tion (2.5) simplifies to xj = max{rj−Pβjcj/πj, 0}.20 This simplification does not change

the qualitative results of the model unless θj is large or not at all similar between the two

line ministers. By normalizing θj = 0, we are in essence normalizing to 0 the amount

a minister contributes to reducing deprivations when her dimension is not included in the

unidimensional poverty measure—which would still be positive for θj > 0 since her utility

function is increasing in her dimension-specific deprivation reduction Qj(xj). Thus, when

we discuss corner solutions where one minister contributes 0 to antipoverty spending, we

20 We will return to the full formulation in (2.5) when discussing the relation to the dashboard approach in
Section 3.5.
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can think of 0 as a normalization of the amount the minister would spend to reduce depri-

vations in her own dimension when that dimension is not included in the country’s official

poverty measure; we refer to this spending level as “the minimum” throughout the paper.

Simple algebra then yields the following proposition, stated without proof.

Proposition 5 (Equilibrium of the game between line ministers). Equilibrium antipoverty

expenditures and prestige are as follows:

1. If
π2r2

c2

<
β2

1 + β1

π1r1

c1

, (2.6)

then the equilibrium outcome has x∗2 = 0,

x∗1 =
P ∗k1c1

π1

=
r1

1 + β1

, (2.7)

and prestige equals

P ∗k1 =
π1r1

c1(1 + β1)
, (2.8)

where the k1 subscript indicates a corner solution in which only minister 1 con-

tributes beyond the minimum.

2. If
π1r1

c1

<
β1

1 + β2

π2r2

c2

, (2.9)

then the equilibrium outcome has x∗1 = 0, x∗2 = r2
1+β2

, and P ∗k2 = π2r2
c2(1+β2)

,

3. If both (2.6) and (2.9) are violated, then both line ministers contribute beyond the

minimum in equilibrium, with

x∗1 = r1 −
β1c1

π1

π1r1
c1

+ π2r2
c2

1 + β1 + β2

, x∗2 = r2 −
β2c2

π2

π1r1
c1

+ π2r2
c2

1 + β1 + β2

, (2.10)
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and equilibrium prestige is

P ∗ =
π1r1
c1

+ π2r2
c2

1 + β1 + β2

. (2.11)

If both (2.6) and (2.9) are violated, using (2.10) and substituting the value of equilibrium

prestige in (2.11), we see that total antipoverty expenditures equal

x∗1 + x∗2 = r1 + r2 −
(
β1c1

π1

+
β2c2

π2

)
P ∗. (2.12)

2.3.2 Resource Decision

Consider now the problem of a decision maker (e.g., the finance minister) who is allocating

a total amount of resourcesR to r1 and r2, under the constraint that some minimum funding

level rj be provided to line minister j, j = 1, 2. For instance, these lower bounds may be

due to constitutional mandates or they may be the result of bargaining between government

coalition partners. Let r̄j be the maximum amount a line minister can receive, determined

by the total resources available to the finance minister and the minimum the other line

minister can receive, i.e., r̄1 = R − r2 and r̄2 = R − r1,. To avoid corner solutions where

some antipoverty contribution fully eliminates deprivations in that minister’s dimension,

assume r̄1 < c1 and r̄2 < c2. We consider two possible objectives for the finance minister:

maximize measured poverty reduction or maximize total antipoverty expenditures. In either

case, the piecewise linearity and continuity of the objectives implies that at the optimal

solution, one of the line ministers is allocated only the minimum amount of resources,

while the remaining resources are allocated to the other minister.

Before proceeding further with the determination of how the parameters of the an-

tipoverty measure affect resource distributions between line ministers, it is opportune to

restate both boundary conditions (2.6) and (2.9) in terms of r1 using the fixed quantity

R = r1 + r2: if

r1 > rh1 ≡
π2
c2
R (1 + β1)

π1
c1
β2 + π2

c2
(1 + β1)

,
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then line minister 2 does not contribute beyond the minimum in equilibrium, while if

r1 < rl1 ≡
β1

π2
c2
R

(1 + β2) π1
c1

+ β1
π2
c2

,

then line minister 1 does not contribute beyond the minimum in equilibrium. (Simple

difference shows that rh1 > rl1.)

First, note than for equilibria in which a line minister does not provide antipoverty

efforts, the incentives of a finance minister that maximizes measured poverty reduction are

the same as those of a finance minister that maximizes total antipoverty expenditures, as

described in the following remark, immediate from equations (2.7) and (2.8).

Remark 2.3.1 (No conflict for corner solutions). Consider the range r1 > rh1 in which line

minister 2’s equilibrium expenditure is zero. A redistribution of resources towards line

minister 1 improves both prestige and antipoverty expenditures. Therefore, if r̄1 > rh1 so

that [rh1 , r̄1] is nonempty, then a prestige-maximizing or benevolent finance minister’s best

choice among all r1 ∈ [rh1 , r̄1] is r̄1.

When one line minister does not contribute to poverty reduction beyond the minimum,

the antipoverty measure is “behaviorally unidimensional,” in the sense that any changes

in poverty are completely driven by changes in the behavior of the only line minister that

adjusts its expenditure in response to marginal changes in resources. The previous remark

(which of course holds mutatis mutandis when line minister 1 does not contribute) illus-

trates the common-sense implication that the availability of more resources to the only

ministers who make more than minimal efforts to reduce poverty tends to increase both

measured poverty reduction and actual antipoverty expenditures. Things are not as straight-

forward when parameter values are such that both line ministers’ choices are strictly inte-

rior, i.e., above the minimum. As the next proposition shows, there arises a conflict between

the maximization of antipoverty expenditures and of measured poverty reduction.

Proposition 6 (Maximization of antipoverty expenditures vs. that of measured poverty
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reduction). Suppose parameter values are such that line ministers’ expenditure choices are

strictly positive in equilibrium: r̄1 ≤ rh1 and r1 ≥ rl1. If π1
c1
> π2

c2
, then r1 = r̄1, r2 =

r2 maximizes measured poverty reduction and minimizes total antipoverty expenditures.

In contrast, r1 = r1, r2 = r̄2 maximizes total antipoverty expenditures and minimizes

measured poverty reduction. The implication is reversed for π1
c1
< π2

c2
. And if π1

c1
= π2

c2
, i.e.,

for π1 = c1
c1+c2

, then any possible distribution of resources generates the same measured

poverty reduction and antipoverty expenditures.

Proof. Follows from the linearity of (2.11) and (2.12), and the fact that the two objectives

are directly in contrast, as (2.12) clearly shows.

First, it is worth pointing out a contrast with Bergstrom et al. (1986) in which marginal

redistribution has no effects. Here it does, because the expenditure of line ministers 1 and 2

have different marginal productivity on P ∗, as in Cornes and Hartley (2007), for instance.

Second, note that for interior solutions ∂P ∗/∂xj = πj/cj; it is common sense that achiev-

ing prestige becomes easier after transferring resources to the line minister whose expen-

ditures have the largest marginal impact on measured poverty reduction (e.g., to minister

1 when π1/c1 > π2/c2, and hence ∂P ∗/∂x1 > ∂P ∗/∂x2). Third, note that redistributing

resources to the line minister with less impact on the poverty measure (e.g., to minister 2

when π1/c1 > π2/c2) makes achieving prestige harder, but, because of the complementarity

between private consumption and prestige, this induces higher total antipoverty spending.

If total antipoverty spending is the policy objective, then the policy prescription is to

redistribute resources to the minister whose dimension is weighted less (lower πj) and

for which improvements are harder to achieve (higher cj). More generally, Proposition 6

illustrates that a larger set of policy tools becomes available when poverty is measured

multidimensionally.

When the conditions of Proposition 6 are not met, it is not possible to pin down whether

the solution is (r̄1, r2) or (r1, r̄2) a priori. However, the logic behind Remark 2.3.1 and

Proposition 6 can be used to draw a picture of the objective function of the finance minister.
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We do so in Figure 2.1, where the objective of the finance minister is prestige. We see that,

if r1 = rA1 , then the solution to a prestige-maximizing finance minister’s decision problem

is (r1, r̄2) and only one line minister contributes beyond the minimum in equilibrium. But

if r1 = rB1 , then the solution is (r̄1, r2) because prestige is higher at r̄1 than at r1 = rB1 ,

and hence both line ministers exert antipoverty efforts beyond what they would spend to

achieve dimension-specific deprivation reductions.

Figure 2.1: Prestige as a Function of r1, π1/c1 > π2/c2 Case

P ∗

r1

x∗1 = 0
rA1 rB1 r̄1

x∗2 = 0x∗1, x
∗
2 > 0

rh1rl1

2.3.3 The Choice of Weights

The following proposition describes the choice of weights of a committee that maximizes

prestige, and shows that prestige is larger for a unidimensional poverty measure than for a

multidimensional one.

Proposition 7 (Prestige is maximized by the choice of a unidimensional index). The value

of prestige obtained when π1 ∈ (0, 1) is strictly less than that obtained for π1 = 0 or

π1 = 1.

Proof. We first consider the case where the finance minister has no control over budgets

because budgets may already fixed for a number of years, giving the finance minister little

to no leeway to reallocate resources across line ministers. Then we analyze the full model

in which the finance minister optimally responds to the committee’s choice of weights.

Assuming that resources are unaffected by the choice of the committee (e.g., because the
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finance minister does not have political leeway to change the budgets assigned to each min-

istry), note that P ∗k1 in (2.8) is strictly increasing in r1 and π1. Therefore, for all equilibria

where line minister 2 does not provide antipoverty expenditures, the largest possible pres-

tige obtains for π1 = 1, at a level equal to r1/(c1(1 + β1)) . This is exactly what occurs

with a unidimensional poverty measure that focuses all weight on dimension 1. With a

similar reasoning, for all equilibria with x∗1 = 0, the committee achieves the largest pres-

tige, at level r2/(c2(1 + β2)), by setting π1 = 0. Now suppose π1 induces an equilibrium

outcome of the line ministers’ game with both ministers contributing and first suppose

r1/c1 ≥ r2/c2. Then we have equilibrium prestige

P ∗ =
π1
c1
r1 + π2

c2
r2

1 + β1 + β2

≤
r1
c1

1 + β1 + β2

<
r1

c1(1 + β1)
= P ∗k1 ,

where P ∗k1 is the prestige obtained if the committee instead chooses π1 = 1. The case

r1/c1 < r2/c2 similarly gives P ∗ < P ∗k2 , where P ∗k2 is the prestige obtained by setting

π1 = 0.

We now consider the full model in which resources do adjust to the choice of weights of

the committee, either because the finance minister is benevolent or prestige-maximizing.

Suppose the equilibrium of the line ministers’ game has both of them contributing. Re-

call that, by Proposition 6, the optimal choice of the finance minister is either (r̄1, r2), or

(r1, r̄2) . Suppose it is (r̄1, r2) and first consider the case r̄1/c1 ≥ r2/c2. Then we have

equilibrium prestige

P ∗ =
π1

r̄1
c1

+ π2
r2
c2

1 + β1 + β2

≤
r̄1
c1

1 + β1 + β2

<
r̄1

c1(1 + β1)
= P ∗k1 ,

where P ∗k1 is the prestige obtained if the committee chooses π1 = 1. To see this, note that

with π1 = 1, (2.6) must hold, which gives x∗2 = 0 in equilibrium; prestige then equals

r1/(c1(1 + β1)) and antipoverty expenditures equal r1/(1 + β1). The finance minister

maximizes both by setting r1 = r̄1. Therefore, for either objective of the finance minister,
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the final level of prestige is r̄1/(c1(1 + β1)). Now consider the case r̄1/c1 < r2/c2. Then

we have that the equilibrium prestige equals

P ∗ =
π1

r̄1
c1

+ π2
r2
c2

1 + β1 + β2

≤
r2
c2

1 + β1 + β2

<
r2

c2(1 + β2)
<

r̄2

c2(1 + β2)
= P ∗k2 ,

where P ∗k2 is the prestige obtained if the committee chooses π1 = 0, following a reasoning

similar to the one above. All other possibilities are analyzed similarly and lead to the same

outcome.

It is worth pointing out that Proposition 7 treats the two dimensions interchangeably.

However, in some situations one of the dimensions—income, say—may be so salient that

an index that completely disregards it is not feasible. In this case, it is possible for prestige

to be maximized for a multidimensional index, rather than a unidimensional one. For

instance, if we identify dimension 1 with income and impose that π1 ≥ πl1 > 0, then,

using Proposition 5, we see that a multidimensional index that induces both line ministers

to contribute generates the largest feasible prestige if

r2
c2
− r1

c1
r1
c1

>
β2

(1− πl1)(1 + β1)
.

Proposition 7 demonstrates that the incentive to free-ride reduces the quantity of the

public good “prestige” that line ministers are able to provide in equilibrium. By choosing

π1 = 1, the responsibility to provide prestige falls fully with line minister 1, and at the

same time the effectiveness of her expenditures in providing prestige is maximal. It is then

not surprising that a unidimensional index would record a larger percentage improvement

than a multidimensional one.21

We now consider a benevolent committee. The following proposition analyzes the

21 A partial counterpoint arises when the marginal effectiveness of expenditures in reducing deprivations
is not constant as we consider, but is decreasing. In that case, one may benefit by splitting resources and
responsibilities across two ministries to reduce the effect of decreasing marginal returns. Further, while our
analysis treats both dimensions identically, it may be in practice impossible to assign a very low weight to an
especially salient dimension such as income, as we previously discussed.
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choice of a committee that maximizes antipoverty expenditures if the finance minister can-

not change the resource allocation.

Proposition 8 (Antipoverty spending maximized by multidimensional index for any fixed

r1, r2). If √
β1β2

(1 + β2)
≤
√
r1

r2

≤ (1 + β1)√
β1β2

, (2.13)

then the largest antipoverty expenditures obtain with a multidimensional poverty measure

in which π1 ∈ (0, 1), and in particular

π∗1 (r1, r2) =

(
1 +

√
r1

r2

c2
2

c2
1

β2

β1

)−1

. (2.14)

Proof. By Proposition 5, total antipoverty expenditures are

x∗1 + x∗2 =



r1
1+β1

if π1
π2
> 1+β1

β2

r2
c2
r1
c1

,

r1 + r2 −
π1

r1
c1

+π2
r2
c2

1+β1+β2

(
β1c1
π1

+ β2c2
π2

)
if β1

1+β2

r2
c2
r1
c1

≤ π1
π2
≤ 1+β1

β2

r2
c2
r1
c1

,

r2
1+β2

if π1
π2
< β1

1+β2

r2
c2
r1
c1

.

Simple algebra shows that the above is continuous in π1. Further, we see that

d

dπ1

(
r1 + r2 −

π1
r1
c1

+ π2
r2
c2

1 + β1 + β2

(
β1c1

π1

+
β2c2

π2

))
=

(1− π1)2 β1r2c
2
1 − (π1)2 β2r1c

2
2

(1 + β1 + β2) (π1)2 (1− π1)2 c1c2

,

(2.15)

which starts positive for π1 small and ends negative for π1 large, meaning that the critical

value of π1 = π∗1 (r1, r2), as defined in the statement of the proposition, is a maximum

for x∗1 + x∗2, if the appropriate condition on π∗1 (r1, r2) /π∗2 (r1, r2) holds. Indeed, condition

(2.13) ensures that
β1

1 + β2

r2
c2
r1
c1

≤ π∗1 (r1, r2)

π∗2 (r1, r2)
≤ 1 + β1

β2

r2
c2
r1
c1

, (2.16)

therefore the largest possible antipoverty expenditures obtain at the strict global maximum
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π1 = π∗1 (r1, r2) ∈ (0, 1).

Note first that (2.13) is satisfied strictly for symmetric setups, so Proposition 8 applies if

asymmetries across ministers are not too great. We also see that π∗1(r1, r2) decreases in r1;

moreover, assuming a symmetric propensity to divert resources away from the poor (i.e.,

β1 = β2), it turns out that π∗1 > (1− π∗1) ≡ π∗2 if and only if r1/c1 < r2/c2. In other words,

to maximize total antipoverty spending, the minister with the lower budget and responsi-

ble for the dimension with the largest cost of effecting improvements should be assigned a

higher relative weight in the multidimensional poverty measure. This counterintuitive re-

sult obtains because ministers do not maximize the total sum spent on the poor; rather, they

are interested in prestige. And, as equation (2.12) makes clear, these two objectives are

in conflict, in equilibrium. Indeed, achieving prestige is harder—that is, it requires larger

antipoverty expenditures—if the richer minister’s contribution, which tends to be larger,

is weighed less, and if the dimension with the largest cost of effecting improvements is

weighed more.

We now assume that finance minister adapts the resource allocation to best suit her ob-

jectives in response to a change in weights. This introduces complications that make the

determination of the dimension weight that is an overall maximizer of antipoverty expen-

ditures very casuistic. However, the main message of Proposition 8 remains true: under

certain conditions, total antipoverty expenditures are maximized for a truly multidimen-

sional index, rather than for a unidimensional one. The following proposition provides a

simple sufficient condition, limiting the maximal budget asymmetry between line ministers,

and strategy to demonstrate this fact: choose π1 such that π1/c1 = π2/c2, i.e. π1 = c1
c1+c2

,

and thus eliminate any incentive of the finance minister to manipulate resource allocations.

Proposition 9 (Antipoverty spending maximized by multidimensional index). If

r1 >
β1

1 + β1 + β2

R and r2 >
β2

1 + β1 + β2

R (2.17)



53

then antipoverty expenditures are larger with π1 = c1
c1+c2

than with π1 = 0 or π1 =

1. Therefore, the largest antipoverty expenditures obtain with a truly multidimensional

poverty measure in which π1 ∈ (0, 1) .

Proof. It is sufficient to show that the choice of π1 = c1
c1+c2

beats setting π1 = 0 or π1 = 1.

First note that, if π1 = c1
c1+c2

and (2.17) holds, then any possible distribution of resources

violates (2.6) and (2.9), so it results in an equilibrium outcome in which both line ministers

contribute. To see this, consider (2.6). For π1 = c1
c1+c2

, it is violated if β2r1 < r2(1 + β1),

and a sufficient condition for this to be always true is that it is true for r1 = r̄1 and r2 = r2,

implying

β2R < r2(1 + β1 + β2),

but this is implied by (2.17). (The argument for (2.9) is similar.) Therefore, by setting

π1 = c1
c1+c2

, the committee forces an equilibrium outcome in which both line ministers

expend resources to fight poverty.

Further, by setting π1 = c1
c1+c2

, the committee ends up neutering the finance minister.

Indeed, by Proposition 6, any feasible distribution of resources is indifferent to the finance

minister, regardless of whether she maximizes prestige or antipoverty expenditures. Using

(2.12), the total antipoverty expenditures generated by π1 = c1
c1+c2

is

R

1 + β1 + β2

.

If instead the committee sets π1 = 0 or π1 = 1, total antipoverty spending cannot exceed
R−r1
1+β2

or R−r2
1+β1

, respectively. But (2.17) implies

R

1 + β1 + β2

>
R− r1

1 + β2

, and
R

1 + β1 + β2

>
R− r2

1 + β1

;

so the proof is complete.

The following proposition calculates the dimension weights that maximize total an-
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tipoverty spending, under (2.17) and a “reasonableness” condition that implies that the

maximum budget for one line minister is larger than the minimum budget for the other

minister, after normalizing by the propensity to divert resources to private consumption.

Proposition 10 (Optimal dimension weights). Assume (2.17) and

r̄1

β1

>
r2

β2

and
r̄2

β2

>
r1

β1

. (2.18)

1. If the finance minister maximizes measured poverty reduction, then π1 = c1
c1+c2

max-

imizes total antipoverty spending.

2. If the finance minister maximizes antipoverty spending, then π1 = π∗1 (r̄1, r2) or

π1 = π∗1 (r1, r̄2)—where π∗1(r1, r2) is defined by (2.14)—maximizes total antipoverty

spending.

Proof. Part 1. By (2.17) and Proposition 5, we know that π1 = c1
c1+c2

is superior to any

choice of π1 that induces zero expenditure from one of the line ministers. Therefore, we

only need to consider choices of π1 and resource allocations that induce both line ministers

to devote resources to fight poverty. In this case, the derivative of total antipoverty expen-

diture is given by (2.15). Note how this equation implies that, if the derivative (from the

left) is positive at some π1 = π̃1, and if resources do not change for all π1 < π̃1, then the

derivative remains positive for all π1 < π̃1. And if the derivative (from the right) is negative

at some π1 = π̃1, and if resources do not change for all π1 > π̃1, then the derivative remains

negative for all π1 > π̃1. These two results in turn imply that total antipoverty expenditures

have a kink and a maximum for π1 = π̃1. But this is exactly what happens for π̃1 = c1
c1+c2

.

Indeed, as we know from Proposition 6, for π1 <
c1

c1+c2
the prestige-maximizing finance

minister chooses (r1, r̄2), and condition (2.18) shows that, coming from the left, the deriva-

tive in (2.15) is positive at π1 = c1
c1+c2

. And if π1 >
c1

c1+c2
, then the prestige-maximizing

finance minister chooses (r̄1, r2), and condition (2.18) shows that, coming from the right,

the derivative in (2.15) is negative at π1 = c1
c1+c2

.
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Part 2. Instead, if the finance minister also maximizes total antipoverty expenditures,

her choices as a function of π1 are reversed: r̄1, r2 for π1 <
c1

c1+c2
and r1, r̄2 for π1 >

c1
c1+c2

.

The previous set of steps now implies that π1 = c1
c1+c2

is a local minimum. Since (2.17)

implies π1 = 0 and π1 = 1 are not maximizers either, by Proposition 9, continuity and

differentiability of the total expenditure function imply that the only possibilities for a

maximum are where (2.15) equals zero, taking into account the choice of resources by

the finance minister. For r1 = r̄1, r2 = r2, the derivative in (2.15) is zero at π∗1 (r̄1, r2) .

Further, under (2.18), π∗1 (r̄1, r2) is smaller than c1
c1+c2

, so the choice of the finance minister

is indeed r1 = r̄1, r2 = r2. And for r1 = r1, r2 = r̄2, the derivative in (2.15) is zero

at π∗1 (r1, r̄2) . Under (2.18), π∗1 (r1, r̄2) is larger than c1
c1+c2

, so the choice of the finance

minister is indeed r1 = r1, r2 = r̄2. Therefore, both candidates are valid and the overall

maximum is determined by a direct comparison of the objective function at these two values

of π1.

When the the finance minister’s objective aligns with that of a benevolent committee,

the second part of Proposition 10 confirms the main forces explored in Proposition 8, this

time taking into account the endogenous allocation of resources. Interestingly, if the finance

minister’s objective is prestige and so it is in conflict with that of the committee, then the

committee finds it optimal to neuter the finance minister. And, in this last case, if the cost

of reducing deprivations across the two dimensions in the same, then it turns out that equal

dimension weights are best.

The basic combined message of Propositions 8, 9, and 10 is that having a multidimen-

sional index rather than a unidimensional one adds an important tool to the arsenal of a

policymaker that wants to increase antipoverty expenditures. This not a mere mathematical

statement, but also one about which choices are politically feasible. For instance, sup-

pose line ministers are symmetric (in resources, propensities for private consumption, and

costs of reducing deprivations) and suppose that an antipoverty-maximizing commission

desires to set π1 = 1
2
, either because the finance minister is prestige-motivated or because
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resources do not adjust to weights. Since πj ≡ wjµ
(
g0
∗j
)
/M0, this implies that the dimen-

sion with initially lower average normalized shortfalls should receive a higher weight. This

corresponds with what Decancq and Lugo (2013) call frequency-based weights, where a

dimension’s weight is an inverse function of the average deprivation in that dimension. In

the literature, the normative logic behind frequency-based weights “is that if owning a re-

frigerator is much more common than owning a dryer, a greater weight should be given

to the former indicator so that if an individual does not own a refrigerator, this rare occur-

rence will be taken much more into account in computing the overall degree of poverty

than if some individual does not own a dryer” (Deutsch and Silber, 2005, p. 150). There-

fore, the committee would have a valid, normative justification for implementing, or at least

approaching, its most desired weighting scheme.

2.3.4 Dimensional Decomposability

If the poverty measure satisfies dimension decomposability, then, in addition to the overall

scalar index, each dimension’s contribution to poverty may receive publicity in a coherent

fashion. In our model, this is likely to reduce the incentive to free-ride and we implement

this as a reduction in β1 or β2. We assign the choice of whether to reduce β1 or β2 to the

committee and now we ask whether the committee would do so. Prima facie, a reduction

in free-riding appears positive. However, we have seen earlier that it is possible for a

benevolent decision-maker to choose to make the line ministers’ pursuit of prestige harder.

The next proposition shows that the first effect always dominates.

Proposition 11. Assume (2.17) and (2.18). The committee always prefers to implement a

marginal decrease in β1 or β2.

Proof. We conduct the proof for β1 only. The result is obvious for equilibria in which

only one line minister contributes: using Proposition 5 and, without loss of generality,
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considering the case x∗2 = 0, prestige equals

π1r1

c1(1 + β1)
,

and expended antipoverty resources equal

r1

1 + β1

.

The choice of the finance minister is unaffected by changes in π1 and β1. Therefore, using

our previous results, a prestige-motivated committee would always reduce β1, and so would

a committe that maximizes antipoverty expenditures and finds π1 = 0 or π1 = 1 optimal.

The only case left to consider is that of a benevolent committee’s choice that induces an

equilibrium of the line ministers’ game in which both of them contribute. By the reasoning

in Propositions 8 and 10, this may have π1 = c1
c1+c2

or π1 = π∗1(r1, r2) and equation (2.16)

must hold. In either case, using (2.12) we have

d (x∗1 + x∗2)

dβ1

=
∂ (x∗1 + x∗2)

∂π1

∂π1

∂β1

+
∂ (x∗1 + x∗2)

∂β1

= 0 +
∂ (x∗1 + x∗2)

∂β1

= −
r1
c1
π1 + r2

c2
π2

(1 + β1 + β2)2 π1π2

(c1π2(1 + β2)− c2π1β2),

where the second line follows because either π1 = c1
c1+c2

, regardless of β1, or because
∂(x∗1+x∗2)

∂π1
= 0 when π1 = π∗1(r1, r2), as we saw earlier using (2.15).22 When π1 = c1

c1+c2
,

simple algebra shows the above is negative. When π1 = π∗1(r1, r2), the sign of the above

displayed derivative is negative iff

c1(1− π∗1(r1, r2))(1 + β2) > c2π
∗
1(r1, r2)β2

22 Note that, since we are considering only a marginal change in β1, the change in the optimal π1 is not
sufficient to change the choice of the finance minister, see Proposition 6, because, under (2.17) and (2.18),
π∗
1 is strictly bounded away from c1/(c1 + c2).
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⇐⇒ r1(1 + β2)2 > β1β2r2

⇐⇒ r1((1 + β2)2 + β1β2) > β1β2R,

and the above is implied by (2.17). Therefore, increasing β1 always leads to a decrease in

total antipoverty expenditures.

2.3.5 Relation with the Dashboard Approach

What happens if, in addition to a scalar multidimensional poverty measure, a dashboard of

dimension-specific measures receives publicity and enters into the line ministers’ prestige

objective? While a complete investigation of dashboards is deserving of its own analysis,

we can provide some insights into this question by returning to our full framework, for

which line ministers’ contributions are described by equation (2.5), initializing θ1 and θ2 to

zero to match our previous results, and then marginally increase the parameters θ1 and θ2

to reflect the increased, separate relevance of each dimension. As one might expect, since

now ministers cannot hide their lack of contributions as easily, measured poverty reduction

and antipoverty expenditures increase, if both θ1 and θ2 marginally increase.

Proposition 12. Antipoverty expenditures and measured poverty reductions increase in θ1

and θ2, with respect to what determined in Sections 3.1-3.3.

Proof. We conduct the proof only for the case in which both line ministers contribute to

poverty reduction in equilibrium, the finance minister is prestige-maximizing, and the com-

mittee is benevolent. All other situations are dealt with similarly. In such an equilibrium,

equation (2.5) leads to equilibrium prestige

P ∗ =

(
π1 (π1 + θ1) r1

c1

)
((π2 + θ2) + θ2β2) + ((π1 + θ1) + θ1β1)

(
π2 (π2 + θ2) r2

c2

)
((π1 + θ1) + θ1β1) ((π2 + θ2) + θ2β2) + ((π2 + θ2) + θ2β2) β1π1 + π2β2 ((π1 + θ1) + θ1β1)

,

which agrees with (2.11) when θ1 = θ2 = 0. In this case, and by continuity in a neighbor-

hood of θ1 = θ2 = 0 as well, all results derived in Sections 3.1-3.3 hold. In particular, the
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analogue of Part 1) of Proposition 10 now requires π1 and π2 to be chosen to satisfy

π1 (π1 + θ1)

c1

((π2 + θ2) + θ2β2) = ((π1 + θ1) + θ1β1)
π2 (π2 + θ2)

c2

, (2.19)

so that the finance minister choice of r1 and r2 has no bearing on P ∗ displayed above.

Because of this fact, we proceed with a resource allocation such that r1/c1 = r2/c2, to

make calculations simpler. Applying the implicit function theorem to the above displayed

equation for P ∗ and evaluating the derivatives at θ1 = θ2 = 0, we have

∆P ∗ =
r1
c1

1 + β1 + β2

∆π1 +
r2
c2

1 + β1 + β2

∆π2

+
β1((1 + β1)π2

r2
c2
− β2π1

r1
c1

)

π1(1 + β1 + β2)2
∆θ1 +

β2((1 + β2)π1
r1
c1
− β1π2

r2
c2

)

π2(1 + β1 + β2)2
∆θ2.

The above displayed equation is positive, if both ministers contribute in equilibrium. In-

deed, π1 + π2 = 1 implies ∆π1 = −∆π2, which together with r1/c1 = r2/c2 give us

∆P ∗ =
β1((1 + β1)π2

r2
c2
− β2π1

r1
c1

)

π1(1 + β1 + β2)2
∆θ1 +

β2((1 + β2)π1
r1
c1
− β1π2

r2
c2

)

π2(1 + β1 + β2)2
∆θ2.

And since both ministers are assumed to contribute, equations (2.6) and (2.9) are violated,

ensuring that the right-hand side of the above displayed equation is positive.

We now show that x1 increases in θ1. Using (2.5) and proceeding similarly as above,

we obtain

∆x1 =
β1

π2
1

(
P ∗ + β1P

∗ − π1
r1

c1

)
∆θ1 +

β1P
∗

π2
1

∆π1

∆θ1

∆θ1 −
β1

π1

∆P ∗

∆θ1

∆θ1,

and substituting the value of ∆P ∗ above calculated for ∆θ1 > 0 and ∆θ2 = 0, we obtain

∆x1 =
β1(1 + β2)((1 + β1)π2

r2
c2
− β2π1

r1
c1

)

π2
1(1 + β1 + β2)2

∆θ1 +
β1P

∗

π2
1

∆π1

∆θ1

∆θ1.
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Both terms in the right-hand side of the above-displayed equation are positive. The first

term is positive because equations (2.6) and (2.9) are violated if ministers contribute posi-

tive amounts. The second is positive because ∆π1
∆θ1

> 0. To see this, note that the equation

the committee uses to choose weights, that is (2.19) can be rewritten as

π1 (π1 + θ1)

π1 + θ1 + θ1β1

=
π2 (π2 + θ2)

((π2 + θ2) + θ2β2)

c1

c2

.

Note that the left-hand side is increasing in π1 and decreasing in θ1. Similarly, the right-

hand side is increasing in π2. Therefore, if θ1 increases, the left-hand side decreases and

π1 must increase to restore balance. If π1 were to decrease, then the left-hand side would

decrease further, while the right-hand side would increase because π2 = 1− π1. Thus, we

see that θ1 and π1 move in the same direction, as we wanted to show. The proof that x2

increases in θ2 is similar and here omitted. Note as well that the above discussion implies

that, if θ1 increases, then x2 falls.

Proposition 12 suggests that evaluating ministers on a dashboard as well as an MPI

can be beneficial, keeping all other parameters of the model fixed. Whether this is a re-

alistic assumption or not depends on a number of behavioral responses. For instance, one

of the advantages of an MPI is the allure of a single number, which makes the measure

especially salient in the public eye. If the inclusion of the dashboard raises θ1, but at the

same time makes messages about the evolution of inequality harder to grasp, with respect

to providing a single number, then a countervailing effect arises, which can be captured in

our framework as a decrease of γ1 in equation (2.1), which implies that β1 increases. And

now Proposition 11 shows that this effects a decrease of antipovery spending.

2.4 Illustration

We illustrate the results in Section 2.3 using data from Mexico, the first country to adopt an

official multidimensional poverty measure based on AF. Figure 2.2 illustrates the four pos-
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sible combinations of preferences for the technical committee and the finance minister—

each can be benevolent (B) or prestige-maximizing (P). For each possible combination,

represented by a square, the top triangle refers to cases where both line ministers contribute,

while the bottom triangle refers to cases where only one line minister contributes. In each

triangle, we report triples (π1, r1, r2) that are equilibrium candidate outcomes for that case,

taking into account that a prestige-maximizing committee will never choose weights such

that both line ministers contribute. For each square, the ultimate outcome is obtained by

the committee comparing the value of its objective function at the candidates in the top and

bottom triangle.

Figure 2.2: Summary of Theoretical Results

B

P

Finance Minister

B P
Technical Committee

(0, r̄1, r2), or

(1, r1, r̄2)

( c1
c1+c2

, r1, r2), with

r1 + r2 = R

(0, r̄1, r2), or

(1, r1, r̄2)

(π∗1(r̄1, r2), r̄1, r2), or

(π∗1(r1, r̄2), r1, r̄2)

(0, r̄1, r2), or

(1, r1, r̄2)

Does not
occur

(0, r̄1, r2), or

(1, r1, r̄2)

Does not
occur

We use indicators from Mexico’s official measure and the same household survey data

that is used by the Mexican government. Since our theoretical model has two dimensions,

we restrict ourselves to two indicators; because all of the dimensions except income are

dichotomous in Mexico’s measure, we focus on α = 0, the same case that we focused on
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in the theoretical part of this paper.

Our illustration accomplishes four objectives. First, it illustrates the usefulness of our

framework even when one or more of the dimensions of poverty is measured ordinally.

Since many of the governments implementing multidimensional poverty use ordinal vari-

ables in their measure, they almost exclusively use M0; hence, it is important to accom-

modate this possibility in our framework. Second, it illustrates many of the theoretical

results from Section 2.3, in particular the strength of the conflict between self interest

and benevolence. A self-interested government that seeks to maximize prestige will re-

allocate resources to the minister with the higher ratio of relative weight in the index to

marginal cost of reducing deprivations. In other words, the budget allocated to ministry

j by a prestige-maximizing finance minister is increasing in dimension j’s weight in the

multidimensional index and decreasing in the cost of reducing deprivations in dimension

j; budgets are allocated to reap “low-hanging fruit.” A benevolent government that seeks

to maximize total antipoverty spending will do just the opposite. Similar considerations

apply to the committee: in particular, when marginal costs of reducing deprivations differ

across dimensions, a prestige-maximizing committee assigns as much weight as possible

to the dimension with the lower cost of reducing deprivations, ceteris paribus; a benevolent

committee instead chooses an optimal weight for dimension j that is increasing in the cost

of reducing deprivations in dimension j.

Third, by illustrating that ministers with a low relative budget, a high propensity for

diverting funds, a low effectiveness of antipoverty spending, a low relative weight in the

index (due to a low absolute weight or low deprivations relative to other dimensions), have

great incentives to free ride when multidimensional poverty is measured using a scalar mea-

sure, it points to the importance of decomposing multidimensional poverty by dimension

and prominently publishing its partial indices as well as the overall measure. This, in turn,

highlights an underexplored benefit of the factor decomposability or dimensional break-

down axiom for multidimensional poverty measures, as discussed in the Introduction; such
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decompositions and the publishing of partial indices have been advocated by proponents of

the AF measure (e.g., Alkire et al., 2011).

Fourth, it illustrates what it means in practice for a benevolent technical committee

facing a prestige-maximizing finance minister (a likely real-world scenario) to set π1 =

c1
c1+c2

. In the case that the costs of reducing deprivations in each dimension are similar, this

will approximate to π1 = π2 = 1
2
. This does not imply setting equal absolute weights w1

and w2 in the index: although the absolute weights are the ones discussed by policymakers

and scholars, the relative weights π1 and π2 also depend on initial deprivations in each

dimension, which in turn depend on each dimension’s deprivation cut-off. If deprivations

are greater in dimension 1, setting π1 = π2 = 1
2

requires giving less absolute weight to

dimension 1, i.e. w1 < w2. In the alternative scenario that absolute weights are fixed, we

show how the committee could adjust deprivation cut-offs (e.g., the income poverty line)

to achieve optimal relative weights.

2.4.1 Data and Mexico’s Multidimensional Poverty Measure

We use the 2010 Encuesta Nacional de Ingresos y Gastos de Hogares (National Income

and Expenditure Survey; ENIGH). The survey was modified in 2008 to include the Módulo

de Condiciones Socioeconómicas (Socioeconomic Conditions Module; MCS), which was

specifically designed to enable the measurement of mutlidimensional poverty using the

indicators decided on by the Mexican government’s Consejo Nacional de Evaluación de la

Política de Desarrollo Social (National Council for the Evaluation of Social Development

Policy; CONEVAL). The 2010 survey includes 30,169 households, and is representative at

the national, urban, rural, and state levels. The government is required by law to produce

multidimensional poverty measures for the country as a whole and for each state every

two years, as well as for all municipalities every five years (CONEVAL, 2010). Mexico’s

official poverty measurement uses the ENIGH MCS data and identifies seven dimensions:

income, education, access to health care, access to social security, housing quality, basic
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housing services, and food security.

Income in our illustration is defined identically to the definition used in Mexico’s offi-

cial poverty measurement.23 Two deprivation cut-offs are used in the income dimension,

resulting in two reported levels of multidimensional poverty in Mexico. The first cut-off,

called the minimum wellbeing line, corresponds to extreme poverty and is calculated as the

per-adult-equivalent cost of a minimum basket of food, which in turn is based on caloric

intake requirements and observed consumption patterns of households whose members ap-

proximately meet the caloric intake minimums. The second cut-off, called the wellbeing

line, also incorporates the cost of basic non-food necessities based on consumption patterns

of the same families (those who approximately meet the caloric intake minimums).24

Of the seven dimensions included in Mexico’s multidimensional poverty measure, we

choose to include income as one of the two dimensions of our illustration because it is

given a much larger weight than other dimensions: the weight on income deprivations is

1/2, while the weight on each of the remaining six dimensions is 1/12. This accords with

Foster’s (2007, p. 9) point that “a weight on income that is higher than the equal-weight

case, but lower than the full-weight case, represents a reasonable compromise between a

traditional ‘economic’ view of poverty and a more inclusive multidimensional view.” In

addition, it is important to include income as a dimension due to its fungibility and use-

fulness in reducing deprivations in other dimensions and its salience in discussions about

poverty (Foster, 2007), and because the unidimensional measure was income-based, so that

discussions in our model of whether total antipoverty spending is higher when a unidimen-

sional or multidimensional measure is adopted rely on income being one of the dimensions

23 It includes income from labor, self-employment, capital, public and private transfers, the imputed value
of own production, regular but not extraordinary in-kind payments, and regular but not extraordinary gifts
received. The imputed value of owner-occupied housing is not included in the official income concept, with
the argument that households cannot use this “income” component to meet their basic needs.

24 The cut-offs are calculated separately for urban and rural areas. The minimum wellbeing line for 2010
equals 1125.42 pesos per adult equivalent per month in urban areas and 800.26 pesos in rural areas. The well-
being line equals 2328.82 pesos in urban areas and 1489.78 in rural areas. Adult equivalence and economies
of scale are taken into account as follows: the household head is assigned a weight of 1, additional adults
ages 19 and above are assigned a weight of 0.9945, adolescents ages 13–18 are assigned a weight of 0.7057,
children ages 6–12 are assigned a weight of 0.7382, and children ages 0–5 are assigned a weight of 0.7031.
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of the multidimensional measure.

With respect to the non-income dimensions, the indicators and their deprivation cut-

offs were chosen based on rights guaranteed in the Mexican Constitution and other laws;

this method of selecting dimensions and cut-offs is praised by Alkire and Foster (2011b).

In our illustration, we focus on access to healthcare as our second dimension. In Mex-

ico, healthcare is not universally provided by the government; a household is defined as

deprived in access to healthcare if they do not have any type of medical insurance (in-

cluding the government-provided insurance for the uninsured Seguro Popular, insurance

through the Mexican Institute of Social Security which is provided to formal sector work-

ers, insurance for state employees, or private insurance). There are a number of reasons

we chose health as the second dimension for our illustration. First, Birdsall (2011) argues

that multidimensional poverty measures have independent value compared to Ravallion’s

(1996, p. 1332) “multiple-indicator approach” if they reveal additional information about

poverty dynamics; lack of health insurance in Mexico has indeed been shown to increase

the vulnerability of income-poor households to becoming poorer (López-Calva and Ortiz-

Juárez, 2009). Second, there is a ministry that is clearly tied to this dimension (the Health

Ministry). Although there is also a ministry clearly tied to the dimension of education,

our assumption that spending results in proportional reductions in the number of deprived

individuals seems more adequate for access to healthcare than for the education dimension

since educational deprivation in Mexico’s measure is a stock variable for those older than

15.25

25 Specifically, deprivations in education are defined as follows. For children ages 3–15, those who nei-
ther attend a formal education institution nor have completed the minimum basic secondary education are
considered deprived. For those older than 15 born after 1982, those who did not complete the required basic
secondary education are considered deprived; for those born before 1982, those who did not complete the
former requirement of primary education are considered deprived.
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2.4.2 Illustration with Equal Costs

We denote income as dimension j = 1 and health as j = 2. Using the minimum wellbeing

line (MWL), µ(g0
∗1) = 0.194, while using the wellbeing line (WL), µ(g0

∗1) = 0.520. In

other words, 19% of the Mexican population had income below the MWL in 2010 and was

thus unable to afford a basic food basket based on a minimum caloric intake for each of its

members. Just over half of the population had income below the cost of a basket of basic

needs including both food and nonfood needs. In access to health insurance, µ(g0
∗2) =

0.292; 29% of Mexicans did not have access to some form of health care despite the fact

that access is, in theory, guaranteed by law.

For illustrative purposes, we assign the following parameters. Suppose the ministry of

finance has an available budget of R = 1. As long as there is a positive minimum budget

that must be assigned to each minister, our assumption from Section 2.2 that r̄j < 1 for

j = 1, 2 will hold: neither minister can be allocated enough resources to completely elimi-

nate deprivations in her dimension. Since the health ministry has a higher budget than the

social development ministry, we set the minimum that can be allocated to the development

minister 0.3 = r1 < r2 = 0.4. The health minister also has more significant other demands

on her resources, however: public health spending is also intended to reach the non-poor.

Hence, we set 0.1 = β1 < β2 = 0.3. In this section we consider equal effectiveness of

antipoverty spending: c1 = c2 = 1, and in the next we illustrate how changes to these costs

affect equilibrium weights, budget allocations, and antipoverty spending.

Given these parameters and the existing deprivations in Mexico using the minimum

well-being line (panel A) and well-being line (panel B) as the deprivation cut-off in the

income dimension, Table 2.1 shows the relative and absolute weights assigned to each di-

mension by the technical committee, the budgets assigned by the finance minister, and

the resulting antipoverty spending from each line minister, as well as the resulting levels of

measured poverty and government prestige. As shown in Figure 2.2, a prestige-maximizing

technical committee will always prefer a unidimensional measure. In this illustration, the
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minister assigns all the weight to the income dimension (maintaining a traditional unidi-

mensional poverty measure based only on income) because β1 < β2 while c1 = c2, so the

development minister will spend more of her resources on the poor than the health minister.

This can be seen in columns 1 and 2 of Table 2.1, where π∗1 = 1 and hence w∗1 = 1, in both

panels A and B.

Table 2.1: Illustration with Mexican Data and Equal Costs

Technical committee maximizes P ∗ x∗1 + x∗2

Finance minister maximizes P ∗ x∗1 + x∗2 P ∗ x∗1 + x∗2

Panel A: Minimum well-being line
µ(g0

1) 0.194 0.194 0.194 0.194
µ(g0

2) 0.292 0.292 0.292 0.292
π∗1 1.000 1.000 0.500 0.320
π∗2 0.000 0.000 0.500 0.680
w∗1 1.000 1.000 0.601 0.415
w∗2 0.000 0.000 0.399 0.585
r∗1 0.600 0.600 any 0.600
r∗2 0.400 0.400 any 0.400
x∗1 0.545 0.545 0.529 0.497
x∗2 0.000 0.000 0.186 0.254

x∗1 + x∗2 0.545 0.545 0.714 0.750
M∗

0 0.194 0.194 0.233 0.252
M ′

0
∗ 0.088 0.088 0.150 0.168

P ∗ 0.545 0.545 0.357 0.331

Panel B: Well-being line
µ(g0

1) 0.520 0.520 0.520 0.520
µ(g0

2) 0.292 0.292 0.292 0.292
π∗1 1.000 1.000 0.500 0.320
π∗2 0.000 0.000 0.500 0.680
w∗1 1.000 1.000 0.360 0.209
w∗2 0.000 0.000 0.640 0.791
r∗1 0.600 0.600 any 0.600
r∗2 0.400 0.400 any 0.400
x∗1 0.545 0.545 0.529 0.497
x∗2 0.000 0.000 0.186 0.254

x∗1 + x∗2 0.545 0.545 0.714 0.750
M∗

0 0.520 0.520 0.374 0.340
M ′

0
∗ 0.236 0.236 0.241 0.227

P ∗ 0.545 0.545 0.357 0.331
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Because the health dimension carries no weight in the measurement of poverty, the

finance minister assigns as little budget as possible to the health minister, which in this

case is r∗2 = r2 = 0.4, and assigns the remaining budget to the development minister,

r∗1 = r̄1 = R − r2 = 0.6. This result does not depend on whether the finance minister

is prestige-maximizing or benevolent: the minister fully anticipates the next stage of the

game, in which line ministers simultaneously decide how much to spend on poverty, and in

which—because the health minister’s actions get no weight in measured poverty—she will

contribute the minimum possible to poverty reduction, which we have here normalized to

0. Hence, when the technical committee is prestige-maximizing, the actions of a prestige-

maximizing and benevolent finance minister coincide: as much of the total budget as pos-

sible is allocated to the minister that can reduce poverty (i.e., the minister corresponding to

the unidimensional poverty measure selected by the technical committee). In this example,

the development minister spends nearly all of her budget on the poor (x∗1/r1 = 0.545/0.6 =

91%), since she has a low propensity for private spending (e.g., spending on the non-poor,

clientelism, corruption) with β1 = 0.1, while the health minister spends the minimum

amount possible, which we have normalized to 0.

Turning now to the benevolent technical committee that wishes to maximize antipoverty

spending by the line ministers, the committee must look ahead to how the resource minister

will assign budgets to determine the optimal weights. If the finance minister is prestige-

maximizing (in other words, the preferences of the technical committee and finance minis-

ter conflict; column 3 of Table 2.1), the techical committee neuters the finance minister by

setting π1 = c1
c1+c2

, which in the c1 = c2 case we are analyzing here gives π1 = π2 = 1
2
.

We say that this choice neuters the finance minister because it makes any allocation by

the finance minister result in the same level of prestige. If the committee did not do so, the

prestige-maximizing finance minister would shuffle resources to increase measured poverty

reduction, but decrease total antipoverty spending.

It is worth noting that, when initial deprivations differ, i.e. µ(g0
1) 6= µ(g0

2), as will in-
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evitably be the case in practice, setting π1 = π2 is not the same as setting equal absolute

weights w1 and w2, which are typically the salient version of the weights in public dis-

cussions and policy debates. Instead, setting π1 = π2 requires using the absolute weights

(or deprivation cut-offs) to counterbalance initial deprivations and make each dimension

equally relevant in the initial level of measured poverty. This can be seen by comparing

Panels A and B of Table 2.1, column 3. When initial deprivations are relatively low in

the income dimension, as they are when the MWL is used as the deprivation cut-off in the

income dimension, 0.601 = w1 > w2 (Panel A); when deprivations are increased by in-

creasing the deprivation cut-off, so that µ(g0
1) rises, the committee shifts absolute weight to

column 2 so that 0.360 = w1 < w2. This use of low weights for dimensions with high de-

privations coincides with the normative frequency-based weighting method (Decancq and

Lugo, 2013). Alternatively, if w1 and w2 are fixed (say, at 1
2
), the committee can instead

manipulate deprivation cut-offs to acheive π1 = π2; in the Mexican case, since the health

cut-off is fixed (it is a categorical dimension), the optimal deprivation cut-off for income

z∗1 would be somewhere between the currently used MWL (which results in π1 > π2 for

w1 = w2 = 1
2
) and WL (which results in π1 < π2 for w1 = w2 = 1

2
).

If, on the other hand, the finance minister also maximizes total antipoverty spending,

so the preferences of the technical committee and finance minister are aligned, optimal

weights (with equal costs) are given by π∗1 (r1, r2) =
(

1 +
√

r1
r2

β2
β1

)−1

, from (2.14) with

c1 = c2. As seen in column 4 of Table 2.1, since β1 < β2 and the committee anticipates

that the benevolent finance minister will “cooperate” by shifting resources away from the

health minister if the committee sets π1 < π2 (thus making achieving prestige harder),

health gets a higher weight. In other words, the dimension in which the minister has a

higher propensity for private spending is given a higher weight and lower resources, which

makes life harder for the ministers by making achieving prestige harder. In equilibrium,

the higher cost of achieving prestige leads to higher overall spending.
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2.4.3 Illustration with Unequal Costs

We now illustrate how the results from Section 2.4.2 change when the two ministers have

differing effectiveness of antipoverty spending 1/cj (or, equivalently, differing marginal

cost cj of reducing deprivations). If c1 < c2 = 1, a prestige-maximizing committee will

still assign all of the weight to income, maintaining a unidimensional measure. A benev-

olent committee anticipating a prestige-maximizing finance minister will still neuter the

finance minister by setting π1 = c1
c1+c2

, but now that c1 < c2 this implies lowering the

weight assigned to dimension 1. A benevolent committee anticipating a benevolent finance

minister will also decrease π1, by (2.14). For example, with c1 = 0.6, c2 = 1, and using

the MWL, π∗1 = 0.220, compared to 0.320 in Table 2.1, column 4. The intuition is again

that the committee makes it hard to acheive prestige, lowering the weight assigned to the

minister who has the easier job of reducing deprivations in her dimension.

If instead c1 > c2, the changes relative to the equal weights case are more interesting,

since the higher marginal cost in dimension 1 works in the opposite direction of minister

1’s lower propensity for private consumption (β1 < β2). Table 2.2 shows the results for the

same parameters as in Section 2.4.2 but with c1 = 1, c2 = 0.6. A prestige-maximizing tech-

nical committee still prefers a unidimensional measure (as guaranteed by Proposition 7),

but now that minister 2 reduces deprivations by more for each dollar spent—which could

be due to lower initial deprivations in that dimension or to it being less expensive to provide

access to health insurance than to transfer sufficient income to the poor for their incomes to

surpass the income poverty line—the technical committee adopts a measure that is unidi-

mensional in health (as seen by π∗2 = 1 and hencew∗2 = 1 in columns 1 and 2). Although, in

practice, it is unlikely that a government would adopt a non-income unidimensional poverty

measure, it is worth noting that some of the officially adopted multidimensional measures

do assign zero weight to income,26 possibly motivated by the proven difficulty of reducing

26 Examples include the official multidimensional poverty measures in Chile (Herrera, 2014) and Colom-
bia (Angulo, 2011).
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poverty in this dimension by raising incomes above the income poverty line, which would

be consistent with this result from our model when c1 is relatively high.

Table 2.2: Illustration with Mexican Data and Unequal Costs

Technical committee maximizes P ∗ x∗1 + x∗2

Finance minister maximizes P ∗ x∗1 + x∗2 P ∗ x∗1 + x∗2

Panel A: Minimum well-being line
µ(g0

1) 0.194 0.194 0.194 0.194
µ(g0

2) 0.292 0.292 0.292 0.292
π∗1 0.000 0.000 0.625 0.440
π∗2 1.000 1.000 0.375 0.560
w∗1 0.000 0.000 0.715 0.542
w∗2 1.000 1.000 0.285 0.458
r∗1 0.300 0.300 any 0.600
r∗2 0.700 0.700 any 0.400
x∗1 0.000 0.000 0.529 0.497
x∗2 0.538 0.538 0.186 0.254

x∗1 + x∗2 0.538 0.538 0.714 0.750
M∗

0 0.292 0.292 0.222 0.239
M ′

0
∗ 0.135 0.135 0.133 0.153

P ∗ 0.897 0.897 0.446 0.455

Panel B: Well-being line
µ(g0

1) 0.520 0.520 0.520 0.520
µ(g0

2) 0.292 0.292 0.292 0.292
π∗1 0.000 0.000 0.625 0.440
π∗2 1.000 1.000 0.375 0.560
w∗1 0.000 0.000 0.484 0.306
w∗2 1.000 1.000 0.516 0.694
r∗1 0.300 0.300 any 0.600
r∗2 0.700 0.700 any 0.400
x∗1 0.000 0.000 0.529 0.497
x∗2 0.538 0.538 0.186 0.254

x∗1 + x∗2 0.538 0.538 0.714 0.750
M∗

0 0.292 0.292 0.402 0.362
M ′

0
∗ 0.135 0.135 0.241 0.232

P ∗ 0.897 0.897 0.446 0.455

We now consider the case of a benevolent committee. For any weights other than

those given by (2.14), a prestige-maximizing finance minister would still seek to assign

as many resources to the dimension whose spending has a higher impact per dollar on
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measured multidimensional poverty. A benevolent finance minister, on the other hand,

would distribute resources to the minister with a higher cost of reducing deprivations, the

social development minister in this illustration.

2.4.4 Non-optimal Weights and Budget Allocations

How do our results change if weights are set non-optimally (e.g., by arbitrarily assign-

ing equal absolute weights to each dimension)? And how do they change if the finance

minister allocates resources across ministers in a way that maximizes neither prestige nor

antipoverty spending? We explore these questions in this section using the illustration from

Mexico. The main take-away is that even when weights and budget allocations are chosen

in ways that differ from those in our model, total antipoverty spending is usually higher

when a multidimensional index is used.

As in Section 2.4.3, we set β1 = 0.1, β2 = 0.3, R = 1.0, r1 = 0.3, r2 = 0.4,

c1 = 1.0, and c2 = 0.6. Figure 2.3 shows total antipoverty spending as a function of

π1, for three possible budget allocations: that of a benevolent finance minister, that of

a prestige-maximizing finance minister, and the actual distribution of resources between

the Ministry of Social Development and Ministry of Health in 2010.27 It is worth noting

that, since the vertical axis measures total antipoverty spending (which is a benevolent

finance minister’s maximand), the solid black curve for total antipoverty spending under

a benevolent finance minister is the upper envelope of the set of curves for each possible

resource allocation chosen by the finance minister. The kink in the solid black and dashed

gray curves occurs because at that value of π1, a benevolent finance minister switches from

assigning r1 = r̄1 = 0.6 (for values of π1 such that π1
c1
< π2

c2
) to r1 = r1 = 0.3 (for values

of π1 such that π1
c1
> π2

c2
), while a prestige-maximizing finance minister makes the opposite

switch (Proposition 6).

27 The actual budget of Mexico’s Ministry of Social Development in 2010 was 80,176,891,338 pesos,
while the budget of the Ministry of Health was 89,892,930,927 pesos (Secretaría de Hacienda y Crédito
Público, 2010). Normalizing the sum of these to R = 1 for this illustration, this gives r1 ≈ 0.471, i.e. the
Ministry of Social Development’s budget equaled 47.1% of the total budget allocated to the two ministries.
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A multidimensional poverty measure usually results in higher antipoverty spending

than a unidimensional measure, even if the technical committee does not behave opti-

mally. Specifically, we use Figure 2.3 to compare a unidimensional measure in income,

i.e. π1 = 1, to a multidimensional measure with income and health, i.e. π1 ∈ (0, 1). For a

benevolent or prestige-maximizing finance minister, total antipoverty spending with a uni-

dimensional measure is 0.545, or 54.5% of the total budget R = 1 allocated between the

two ministers. (The curves for the benevolent and prestige-maximizing finance ministers

overlap at π1 = 1 because large values of π1 cause the equilibrium of the game between line

ministers to be a corner solution, and recall from Remark 2.3.1 that for corner solutions,

the decisions of a prestige-maximizing and benevolent finance minister coincide.) As long

as π1 ∈ [0.235, 0.803], a multidimensional measure results in higher antipoverty spending

than a unidimensional measure in income, regardless of the finance minister’s choice.

Figure 2.3: Total Antipoverty Spending as a Function of Weights
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If the finance minister is prestige-maximizing, the range of values of π1 for which a

multidimensional measure results in higher antipoverty spending is the range given above.

For π1 < 0.235 a multidimensional measure results in lower spending than π1 = 1, while
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for π1 > 0.803 it results in the same level of antipoverty spending as π1 = 1, since

high values of π1 lead to a corner solution in the game between line ministers. If the

finance minister is benevolent, the multidimensional measure leads to higher antipoverty

spending than a unidimensional income measure for a wider range of weights (specifi-

cally, π1 ∈ [0.132, 0.876]). Again, a very low relative weight on the income dimension

(π1 < 0.132) result in less antipoverty spending than a unidimensional income measure,

while a low relative weight on the health dimension (π1 > 0.876) results in the same an-

tipoverty spending as a unidimensional income measure.

The solid gray curve in Figure 2.3, showing total antipoverty spending using Mexico’s

actual allocation of budgets, allows us to consider one example of non-optimal weights

combined with a resource allocation that differs from that of a benevolent or prestige-

maximizing finance minister (or equals that of a benevolent or prestige-maximizing finance

minister if the interval [r1, r̄1] is smaller than we have allowed for in this illustration). For

this allocation of resources (r1 ≈ 0.471), total antipoverty spending with a measure of uni-

dimensional income poverty is 0.429, which is again lower than total antipoverty spending

under most multidimensional measures. Specifically, antipoverty spending is larger with a

multidimensional measure as long as π1 ∈ [0.132, 0.873].

Figure 2.3 also illustrates a number of points from Section 2.3. First, with highly un-

equal weights, we encounter a corner solution where one minister spends minimally on the

poor, only spending to approach her dimension-specific target, but not spending additional

funds to contribute to a reduction in the multidimensional poverty index (recall that we

have normalized this minimal amount of spending to 0). Specifically, the Social Develop-

ment Ministry spends minimally if π1 ≤ 0.129 and the finance minister is benevolent, or

π1 ≤ 0.230 and the finance minister is prestige-maximizing; similarly, the Health Ministry

spends minimally if π1 ≥ 0.876 and the finance minister is benevolent, or π1 ≥ 0.803

and the finance minister is prestige-maximizing. These corner solutions are represented in

Figure 2.3 by the portions of the curve that are horizontal.
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Second, maximum antipoverty spending is generally acheived with fairly equal relative

weights, which again only translate to fairly equal absolute weights if initial deprivations

are similar across dimensions. Specifically, maximum antipoverty spending is acheived at

π1 ≈ 0.440 (and thus π2 ≈ 0.560) if the finance minister is benevolent and π1 ≈ 0.505

(and thus π2 ≈ 0.495) using the actual allocation of resources in Mexico in 2010. Both

of these values are precisely π∗1(r1, r2) from (2.14) for the particular parameters used in

this illustration, and for r1 = r̄1 = 0.6 (the allocation chosen by a benevolent finance

minister) and r1 ≈ 0.471 (the actual resource allocation). If the finance minister is prestige-

maximizing, antipoverty spending is maximized at π1 = c1
c1+c2

= 0.595 (and thus π2 =

0.405).

Third, the three curves intersect at π1 = c1
c1+c2

= 0.625 (and the curves for any other

allocation of resources by the finance minister would also intersect at this point). Hence,

at this value of π1 the finance minister is “neutered” and cannot affect total antipoverty

spending by shifting resources around. If the technical committee is seeking to maximize

antipoverty spending but it faces a finance minister with a conflicting objective (to maxi-

mize prestige), the committee should thus choose π1 = c1
c1+c2

.

2.5 Conclusion

We use a simple game theoretic framework to analyze the political economy issues that

can come into play when poverty is measured multidimensionally. When different depri-

vations are combined into a scalar measure of poverty, and prestige is jointly bestowed on

ministers for improvements in this measure, a contribution to a public good game arises

between government ministries in charge of reducing deprivations in different dimensions.

Each minister has preferences over antipoverty spending and private spending; the latter

can be thought of as corruption or simply other spending that doesn’t reach the poor. Each

minister’s antipoverty spending benefits all ministries because it reduces multidimensional

poverty and increases government prestige. The weights assigned to each dimension, the
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ministers’ propensity for private spending, their budgets, and the costs of reducing depriva-

tions in each dimension all affect the ministers’ ability to reduce multidimensional poverty

and their incentives to free ride on the contributions of other ministers.

A number of interesting results emerge from our model. The allocation of resources

across ministries depends critically on the policy objective of the agent assigning budgets.

For α = 0 (the most common choice by governments in practice since it allows dimensional

achievements to be measured ordinally), if this agent is concerned with the government

“looking good” in terms of measured poverty reduction, he assigns as much budget as

possible to the minister whose dimension makes a larger contribution to initial poverty. If,

on the other hand, he is “benevolent” and wants to maximize total antipoverty spending by

the ministers, he does the opposite, assigning as much budget as possible to the minister

whose dimension has lower importance.

A technical committee assigning weights for the measure will give as much weight as

possible to one dimension if its objective is to maximize government prestige. In contrast, if

the committee’s objective is to maximize poverty-reducing effort by the ministers, weights

should be chosen so that each dimension’s contribution to initial poverty is much more

similar. Exact values of the weights depend on the ministers’ budgets, propensities for

private spending, and the preferences of the finance minister.

Our study has a number of limitations, and is only a first attempt at understanding the

complicated political economy issues at play when poverty is measured multidimension-

ally. Most obviously, our model of the political process is extremely simplified. Agents

may be able to cooperate. Nevertheless, as long as multiple agents are responsible for the

dimensions of a scalar measure of multidimensional poverty and these agents cannot write

complete and enforceable binding contracts with one another, then a public good problem

among policymakers arises to some extent. We posit that coalition governments in which

coalitions are not very stable might be especially susceptible to free riding concerns.

We make a number of simplifying assumptions regarding the measurement of multidi-
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mensional poverty as well. First, we restrict the analysis to the Alkire and Foster (2011a)

class of multidimensional poverty measures, which do not allow for varying complemen-

tarity or substitutability between deprivations in different dimensions. It has been argued

that for this reason Bourguignon and Chakravarty’s (2003) class of measures are “probably

better” if the number of dimensions under consideration is small (Silber, 2011, p. 480).28

Nevertheless, we view this restriction as justified on positive grounds, since the AF spec-

ification is the one being adopted by governments around the world, as well as by the

United Nations Development Program for over 100 countries in their 2010 Human Devel-

opment Report (UNDP, 2010; see also Alkire and Santos, 2014). Second, we focus on the

simplified case in which the multidimensional poverty index has two dimensions. While

this is unlikely to be the case in practice, it is a common simplification29 that allows us

to gain intuition about the relevant interactions between ministries. Furthermore, we show

in the Appendix that the main forces identified in our framework with two dimensions

and line ministers carry through to a model with three line dimensions and line ministers;

further generalizations to n dimensions and line ministers are immediate. Third, our two-

dimensional AF measure uses the union approach to identify the poor: an individual is

poor if she is deprived in at least one dimension. Using the intersection approach, where

an individual is poor only if she is deprived in both dimensions, should only increase the

incentives for ministers to free ride because the other minister’s actions can completely

eliminate an individuals’ poverty status. When the model is extended beyond two dimen-

28 Other characteristics of Alkire and Foster’s (2011a) measure have been criticized as well. One is that
under the strong focus axiom, an increase in the attainment of a poor individual in one of her non-deprived
dimensions does not reduce poverty, while it may be the case that attainments in non-deprived dimensions
can, to some degree, be substituted for deprivations in other dimensions (Permanyer, 2014). The AF class is
also not continuous in its arguments at each deprivation cut-off (except when the union approach is used to
identify the poor) due to the dual cut-off approach. Furthermore, a regressive transfer in a certain dimension
can decrease poverty even when α ≥ 1 if it causes the less poor individual to no longer be deprived in that
dimension and as a result to no longer be poor (Permanyer, 2014, footnote 9).

29 For example, Kanbur (1987) assumes two sectors when studying the political economy of unidimen-
sional poverty reduction, and Duclos et al. (2014) assume two dimensions for multidimensional poverty
targeting. In the Appendix, we show how to extend our model to more than two dimensions and demonstrate
that, for equilibria in which all line minister contribute to poverty reduction, the main issues we identify—
in particular the conflict between benevolence and self-interest—remain valid and are resolved in a similar
manner as in our two-dimensional setup.
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sions and Alkire and Foster’s (2011a) dual cut-off approach is used, where a cut-off k is

chosen such that an individual is identified as poor if
∑

j wjg
0
ij ≥ k, there should still be

more free riding than under the union approach for the same reason. Fourth, we restrict

the analysis to α = 0, which is by far the most commonly implemented version of the

AF measure in practice; nevertheless, the choice of α can have nuanced implications for

antipoverty spending.30

We also make a number of simplifying assumptions regarding the preferences of the

ministers and the poverty-reducing implications of their spending. First, we restrict the

ministers’ preference functions to be Cobb-Douglas. The dynamics are similar and no

qualitative changes arise if utility is instead CES, but it is worth noting that if instead they

are quasilinear in multidimensional poverty reduction, the amount allocated to poverty re-

duction by minister 2 does not enter into the FOC of minister 1’s maximization problem

and vice versa, so the political economy dynamics of using a multidimensional poverty

measure become less interesting. Second, we assume that antipoverty spending in each

dimension causes a proportional reduction in the number of individuals deprived in that

dimension. If, instead of assuming this constant marginal product technology for poverty

reduction, we considered a more realistic concave production function, corner solutions

would be less common. Third, we assume away “spillovers” across dimensions: spending

by minister j reduces deprivations in dimension j only.31 Including such spillover effects

would affect the details of our analysis, but would only exacerbate the free riding incen-

tives we analyze. Relaxations of our simplifying assumptions are the subject of ongoing

research.

30 We address these implications in a companion paper. Increasing α increases complementarities across
dimensions which reduces the potential to free ride and increases antipoverty spending, but also exacerbates
initial asymmetries in relative dimension weights, reducing antipoverty spending. Which effect dominates
depends on the breadth and depth of deprivations across dimensions: if the distribution of deprivations is
similar across dimensions, the latter effect will be minimal and the former effect will dominate, leading to
higher antipoverty spending.

31 This ignores, for example, the potential of increased income to reduce health deprivations (e.g., Pritchett
and Summers, 1996) or food insecurity (Sen, 1981) and the causal impact of schooling on health (Conti et al.,
2010).
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A number of policy implications emerge. To reduce free riding and increase overall

antipoverty spending, governments can use a measure that satisfies the dimensional de-

composability axiom and prominently publish the partial indices for each dimension in

conjunction with the overall index. Our line of reasoning reinforces what has been advo-

cated by proponents of the AF measure (e.g., Alkire et al., 2011) and what is indeed done by

some governments (e.g., Colombia and Mexico). This also stresses the importance of the

dimensional decomposability axiom, which is not met by some measures proposed in the

literature. Nevertheless, using the dimensional decomposition of AF does not completely

eliminate the opportunity to free ride; this result is not an artefact of our model: AF is based

on the matrix of censored deprivations, where gij = 0 for all i if j is non-poor, i.e., i can

potentially be deprived in some dimensions but not in enough dimensions to be considered

poor. As a result, spending by minister j can change individual i’s poverty status from poor

to non-poor, which will then reduce µ(g0
k) for k 6= j and yik < zk, even if minister k spends

nothing on reducing deprivations.

Since relative weights depend on both the absolute weights and the vectors of depri-

vations, the sometimes arbitrary selection of weights and cut-offs can have important im-

plications for antipoverty spending. If the objective is to maximize antipoverty spending

and ministers have similar budgets, propensities for private spending, and costs of reduc-

ing deprivations, these should be chosen so that each dimension initially contributes to

an approximately equal proportion of total multidimensional poverty. Finally, the pol-

icy objectives of a “benevolent” government maximizing total antipoverty spending and a

“self-interested” government maximizing prestige (i.e., measured poverty reduction) often

conflict, which is an important result to keep in mind when evaluating the process used

to select the multidimensional poverty measure’s parameters or the allocation of budgets

across ministries.
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Chapter 3

Banking on Trust: How Debit Cards Enable the

Poor to Save More

Virtually every commercial transaction has within itself an element of trust. . . . It

can be plausibly argued that much of the economic backwardness in the world

can be explained by the lack of mutual confidence.

—Kenneth Arrow (1972)

Abstract

Trust is an essential element of economic transactions, but trust in financial institutions is

especially low among the poor, which may explain in part why the poor do not save for-

mally. Debit cards provide not only easier access to savings (at any bank’s ATM as opposed

to the nearest bank branch), but also a mechanism to monitor bank account balances and

thereby build trust in financial institutions. We study a natural experiment in which debit

cards were rolled out to beneficiaries of a Mexican conditional cash transfer program, who

were already receiving their transfers in savings accounts through a government bank. Us-

ing administrative data on transactions and balances in over 300,000 bank accounts over

four years, we find that after receiving a debit card, the transfer recipients do not increase
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their savings for the first 6 months, but after this initial period, they begin saving and their

marginal propensity to save increases over time. During this initial period, however, they

use the card to check their balances frequently; the number of times they check their bal-

ances decreases over time as their reported trust in the bank increases. Using household

survey panel data, we find the observed effect represents an increase in overall savings,

rather than shifting savings; we also find that consumption of temptation goods (alcohol,

tobacco, and sugar) falls, providing evidence that saving informally is difficult and the use

of financial institutions to save helps solve self-control problems.

3.1 Introduction

Trust is an essential element of economic transactions and an important driver of economic

development (Banfield, 1958; Knack and Keefer, 1997; Porta et al., 1997; Narayan and

Pritchett, 1999; Algan and Cahuc, 2010). Trust is the “subjective probability with which an

agent assesses that another . . . will perform a particular action” (Gambetta, 1988, p. 217). It

is particularly important in financial transactions where people pay money in exchange for

promises, and essential where the legal institutions that enforce contracts are weak (McMil-

lan and Woodruff, 1999; Karlan et al., 2009). Given the nature of financial decisions, it is

not surprising that trust has been shown to be key to stock market participation (Guiso et al.,

2008), use of checks instead of cash (Guiso et al., 2004), and decisions to not withdraw de-

posits from financial institutions in times of financial crisis (Iyer and Puri, 2012; Sapienza

and Zingales, 2012).

Trust in financial institutions, however, is low as evidenced by the fact that majorities

in 40 percent of countries included in the World Values Survey report lack of confidence in

banks (Figure 3.1). Trust is especially low among the poor. In Mexico, for example, 71%

of those with less than primary school report low trust in banks, compared to 55% of those

who completed primary school and 46% of those who completed university (Figure 3.2).

Along with fees and minimum balance requirements, trust is frequently listed as a primary
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reason for not saving in formal bank accounts (e.g., Dupas et al., 2016). At the country

level, low trust in financial institutions is strongly correlated with the proportion of the

population without bank accounts (Figure 3.3). Despite its importance, trust as a potential

barrier to the poor saving in financial institutions has not been extensively studied (Karlan

et al., 2014).1

Figure 3.1: Low Trust in Banks Around the World

Percent with low trust
(60,100]
(50,60]
(40,50]
(28,40]
[0,28]
No data

Source: World Values Survey, Wave 6 (2010–2014).
Notes: N = 82,587 individuals in 60 countries. Low trust in banks is defined as “not very much confidence”
or “none at all” for the item “banks” in response to the following question: “I am going to name a number of
organizations. For each one, could you tell me how much confidence you have in them: is it a great deal of
confidence, quite a lot of confidence, not very much confidence or none at all?” Countries are divided into
quintiles, with quintile cut-offs rounded to the nearest percentage point in the legend. Darker shades indicate
countries with a higher percent of the population reporting low trust in banks.

Lack of trust in financial institutions may not be unfounded. Cohn et al. (2014) provide

evidence that the banking industry fosters a culture of dishonesty relative to other indus-

tries. Bankers in Mexico have been found to loot money by directing a large portion of

bank lending to “related parties,” i.e. shareholders of the bank and their firms (La Porta

et al., 2003). Mexican newspapers report many instances of outright bank fraud where

depositors have lost their savings. For example, an extensively covered scandal involved

Ficrea whose majority shareholder reportedly stole USD 200 million from savers (CNBV,

2014).2 It is also telling that articles with financial advice in Mexican newspapers have

1 Increased trust is proposed—but not explored further—as one channel through which no-fee savings
accounts led to saving in Prina (2015).

2 This type of fraud is not uncommon: we scraped the online news archives of all electronic newspapers
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Figure 3.2: Low Trust in Banks by Education Level in Mexico

No formal education

Incomplete Primary

Complete Primary

Complete Secondary

Complete University

40 50 60 70 80

Percent with low trust in banks

Source: World Values Survey, Mexico, Wave 6 (2012).
Notes: N = 1993 individuals. Low trust in banks is defined as “not very much confidence” or “none at all”
for the item “banks” in response to the following question: “I am going to name a number of organizations.
For each one, could you tell me how much confidence you have in them: is it a great deal of confidence, quite
a lot of confidence, not very much confidence or none at all?”

titles like “How to Save for Your Graduation and Avoid Frauds” and “Retirement Savings

Accounts, with Minimal Risk of Fraud.” When contract enforcement is poor and fraud is

rampant, trust becomes even more important (Guiso et al., 2004; Karlan et al., 2009) and

people are understandably even more reluctant to use untrustworthy financial institutions

(Bohnet et al., 2010).

While trust is important, it is not an innate characteristic but rather can be influenced by

experience and information (Hirschman, 1984; Williamson, 1993; Attanasio et al., 2009).

Debit cards (and mobile money) provide a low cost technology to monitor account balances

and thereby build trust that a bank will neither explicitly steal deposits nor charge unexpect-

edly large hidden fees. Previous studies on debit cards and mobile money have focused on

the effect of the lower transaction costs facilitated by these technologies to make purchases

(Zinman, 2009), access savings and remittances (Suri et al., 2012; Schaner, 2015a), and

and news websites we could find in Mexico (129 total) using several keywords, then filtered the results by
hand to keep only relevant stories. We found 1338 news stories associated with savings fraud in 2014 and
2015 alone.
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Figure 3.3: Cross-Country Comparison of Trust in Banks and Saving in Financial Institutions
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Sources: World Values Survey (WVS), Wave 6 (2010–2014); Global Findex; World Development Indicators
(WDI).
Notes: N = 56 countries. The y-axis plots residuals from a regression of the proportion that save in finan-
cial institutions (from Global Findex) against controls (average age, education, and perceived income decile
from WVS, GDP per capita and growth of GDP per capita from WDI). The x-axis plots residuals from a
regression against the same controls of the proportion that respond “a great deal of confidence” or “quite a
lot of confidence” in response to the WVS question “I am going to name a number of organizations. For
each one, could you tell me how much confidence you have in them: is it a great deal of confidence, quite
a lot of confidence, not very much confidence or none at all?” The solid line shows a kernel-weighted local
polynomial regression, while the gray area shows its 95% confidence interval.

transfer money (Jack et al., 2013; Jack and Suri, 2014), but not their capacity to monitor

and build trust in financial institutions. We hypothesize that new debit card clients first use

the cards to check balances and thereby establish trust, after which they take advantage of

the cards’ lower transaction costs to use the services of formal financial institutions. In this

sense, we argue that building trust in a financial institution is a necessary condition for the

use of formal financial services; i.e., financial inclusion requires trust. Indeed, a lack of

trust could explain why a number of randomized field experiments have found that even
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when take-up of accessible and affordable formal savings products is high, use is low in

that most opened accounts have few transactions after the first 6 to 12 months (Ashraf et al.,

2006; Dupas and Robinson, 2013a; Karlan and Zinman, 2014; Schaner, 2015b).

We examine this hypothesis in the context of a natural experiment in which debit cards

were rolled out geographically over time to beneficiaries of the Mexican conditional cash

transfer program Oportunidades. The beneficiaries had been receiving their transfers into

savings accounts for five years on average before debit cards were attached to their ac-

counts, but typically did not use the accounts to save as they immediately withdraw most

if not all of the transfer.3 The phased geographic rollout provides plausibility exogenous

variation in assignment of debit cards to beneficiaries in a difference in difference con-

text. For the analysis, we use high frequency administrative data on bank transactions for

over 340,000 beneficiary accounts in 370 bank branches over 4 years as well as several

household surveys of a sample of the same beneficiaries.

Using the high frequency administrative data, we find that beneficiaries initially used

debit cards to check account balances without any increase in savings, but over time the

frequency of account balance checks fell and savings rates rose. We estimate that after one

year, the share of total income saved each payment period increased by 5 percentage points

and that after nearly two years those with cards saved 8 percentage points more per period.

The delayed initiation of savings suggests some kind of learning. We explore three

kinds of learning that may be occurring: (i) learning to trust the bank, (ii) learning to use

the debit cards and ATMs, and (iii) learning that the program will not drop beneficiaries

who accumulate savings. Using household survey data, we find support for the “learning

to trust” hypothesis but not for the other two types of learning. Specifically, we find that

27 percent of beneficiaries who have had the debit card for less than 6 months report that

they do not trust the bank, compared to just 17 percent of those who have had the card for

3 This is consistent with findings from other countries such as Brazil, Colombia, and South Africa, in
which cash transfers are paid through bank accounts, but recipients withdraw the entire transfer amount each
pay period and do not save in the account (Bold et al., 2012).
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more than 6 months. We find very few beneficiaries who report not knowing how to use the

technology or fear the program will drop them if they accumulate savings, and no change

over time comparing those that have had the debit card less than and more than 6 months.

We also find that those who have had the card more than 6 months report checking their

balances significantly less frequently than those who have had the card less than 6 months,

consistent with our finding from administrative data that when beneficiaries first get the

debit card, they check their balances often, but the frequency of checking falls over time.

We then test whether the increase in the bank account balances is an increase in total

savings or a substitution from other forms of saving, both formal and informal. Using

panel household survey data, we find that after one year the treatment group increases

total savings by about 5 percent of income relative to the control group, which is close in

magnitude to the effect we see in the administrative account data. We find no differential

change in income or assets in the treatment group compared to the control. These results

suggest that the increase in saving is not driven by higher income but by (voluntarily)

lowering current consumption and that that the increase in bank savings does not crowd

out other forms of saving (consistent with Ashraf et al., 2015; Dupas and Robinson, 2013a;

Kast et al., 2012).

Finally, the increase in savings in achieved through a decrease in the consumption of

alcohol, tobacco, and sugar—the most frequently mentioned temptation goods in Banerjee

and Mullainathan (2010)—and transportation. Although the poor do save via cash at home

(Collins et al., 2009), saving informally is harder difficult as “[cash] money is hot” and

susceptible to temptation spending, either by the beneficiary herself or by her husband if

she lacks control over his access to her savings (Ashraf, 2009). Indeed, we also find that

among beneficiaries living with a spouse or partner, those with lower baseline bargaining

power relative to their spouse have a higher increase in savings after receiving the debit

card. Our results suggest that saving in formal financial institutions may help solve some

of the intra-household bargaining and self-control problems associated with trying to save
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informally.

These results are important for public policy as building savings in formal financial

institutions has positive welfare effects for the poor and nearly half of the world’s adults

do not use financial institutions (Demirgüç-Kunt et al., 2015). The poor have used sav-

ings products to decrease income volatility (Chamon et al., 2013), accumulate money for

microenterprise investments (Dupas and Robinson, 2013a), invest in preventative health

products and pay for unexpected health emergencies (Dupas and Robinson, 2013b), and

invest in children’s education (Prina, 2015). Various randomized experiments have found

that providing affordable and accessible savings accounts to the poor increases their future

agricultural/ business output and household consumption (Brune et al., 2016; Dupas and

Robinson, 2013a), decreases debt (Kast et al., 2012; Atkinson et al., 2013), and improves

their ability to cope with shocks (Prina, 2015). For these reasons, Mullainathan and Shafir

(2009) conclude that access to formal savings services “may provide an important pathway

out of poverty.”

Given our results, government cash transfer programs could be a promising channel

to increase financial inclusion and enable the poor to save, not only because of the sheer

number of the poor that are served by cash transfers, but also because many governments

are already embarking on digitizing their cash transfer payments through banks and mobile

money. Furthermore, the technologies of debit cards and ATMs or point of sale (POS)

terminals—which can be used to check balances and access savings—are simple, prevalent,

and potentially scalable to millions of government cash transfer recipients worldwide.

3.2 Institutional Context

We examine the the roll-out of debit cards to urban beneficiaries of Mexico’s conditional

cash transfer program Oportunidades whose benefits were already being deposited directly

into savings accounts without debit cards. Oportunidades is one of the largest and most

well-known conditional cash transfer programs worldwide with a history of rigorous impact
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evaluation (e.g., Gertler, 2004; Parker and Teruel, 2005). The program provides bimonthly

cash transfers to poor families in Mexico, seeking to alleviate poverty in the short term

and break the intergenerational poverty cycle in the long term by requiring families to

invest in the human capital of childen by sending their children to school and having health

check-ups. It began in rural Mexico in 1997 under the name Progresa, and later expanded

to urban areas starting in 2002. Today, nearly one-fourth of Mexican households receive

benefits from Oportunidades (Levy and Schady, 2013).

Oportunidades opened savings accounts in banks for a portion of beneficiaries in ur-

ban localities and began depositing the transfers directly into those accounts. The original

motives for paying through bank accounts were to (1) decrease corruption as automatic

payments through banks lowers both the ability of corrupt local officials to skim off ben-

efits and of local politicians associating themselves with the program through face-to-face

contact with recipients when they received their transfers, (2) decrease long wait times for

recipients who previously had to show up to a “payment table” on a particular day to receive

their benefits, (3) decrease robberies and assaults of program officers and recipients trans-

porting cash on known days, and (4) increase the financial inclusion of poor households.

By the end of 2004, over one million families received their benefits directly deposited into

savings accounts in Bansefi, a government bank created to increase savings and financial

inclusion of underserved populations (Figure 3.4).4

The Bansefi savings accounts have no minimum balance requirement or monthly fees

and pay essentially no interest.5 Before the introduction of debit cards, beneficiaries could

only access their money at Bansefi bank branches. Because there are only about 500

Bansefi branches nationwide, many beneficiaries live far from their nearest branch meaning

that accessing their accounts involved large transaction costs for many beneficiaries. Over-

4 Originally Oportunidades partnered with two banks: Bansefi and Bancomer, a commercial bank. How-
ever, working with a commercial bank proved to be difficult, and Oportunidades phased out the Bancomer
accounts and transferred them to Bansefi by mid-2006.

5 Nominal Interest rates were between 0.09 and 0.16 percent per year compared to an inflation of around
5 percent per year during our sample period.
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Figure 3.4: Timing of Roll-out and Data

(a) Administrative Bank Account Data
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(b) Household Survey Data
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Source: Number of Oportunidades bank accounts with cards and without cards by bimester is from adminis-
trative data provided by Oportunidades.
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all, the savings accounts were barely used prior to the introduction of debit cards. In 2008,

the year before the rollout of debit cards, the average number of deposits per bimester6

was 1.05 including the deposit from Oportunidades, the average number of withdrawals

was 1.02, and 98.9 percent of the transfer was taken during the first withdrawal following

payment.

In 2009, the government announced that they would issue Visa debit cards to benefi-

ciaries that were receiving their benefits directly deposited into Bansefi savings accounts.

The cards enabled account holders to withdraw cash from, make deposits into, and check

balances of their account at any bank’s ATM as well as make electronic payments at any

store accepting Visa. The cards included two free ATM withdrawals and every bimester

at any bank’s ATM, after which ATM withdrawal fees averaged 13 pesos (about $1 using

2009 exchange rates) but varied by bank.

Opportunities used direct deposit into savings accounts for its beneficiaries in 275 out of

Mexico’s 550 urban localities. Of these, debit cards were rolled out to approximately

100,000 beneficiaries in 143 localities in 2009 (wave 1) and to an additional 75,000 ben-

eficiaries in XXX localities in late 2010 (wave 2). Another 170,000 beneficiaries in the

remaining localities were scheduled to receive cards between November 2011 and Febru-

ary 2012 (control group) after the end date of our data period. The map in Figure 3.5 shows

that the treatment and control waves had substantial geographical breadth and that some

treatment and control localities were physically close.

The sequence with which localities switched was determined as a function of the pro-

portion of households in the locality that were eligible for the program but were not yet

receiving benefits. This is because the introduction of debit cards to existing recipients was

coupled with an effort to incorporate more beneficiaries. Table 3.1 compares the means of

locality-level variables and account-level variables from the control, wave 1, and wave 2

localities using data from the population census from 2005, poverty estimates from Opor-

6 The program is paid in two-month intervals, which we refer to throughout the paper as bimesters. (The
Spanish word bimestre is more common than its English cognate, and is used by Bansefi and Oportunidades.)
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Figure 3.5: Geographic Coverage and Expansion of Debit Cards

Sources: Administrative data from Oportunidades on timing of debit card receipt by locality and shape files
from INEGI.
Notes: N = 275 localities (44 in control, 143 in wave 1, 88 in wave 2). The area of each urban locality
included in the study is shaded according to its wave of treatment. Urban localities that were not included in
the Oportunidades program at baseline or were included in the program but did not pay beneficiaries through
Bansefi savings accounts are not included in the figure or in our study.

tunidades from 2005, Bansefi branch locations from 2008, and the administrative account

data on average balances and transactions from Bansefi in 2008. Column 6 shows the p-

value of an F-test of equality of means. Because the roll-out was not random, it is not

surprising that there are some differences across treatment and control localities: treat-

ment localities are slightly larger and beneficiaries in these localities receive higher transfer

amounts. The percent of the transfer withdrawn also differs (it is lower in wave 1 than the

control and insignificantly different but with a higher point estimate in wave 2), but is high

in all cases (ranging from 97.5 percent to 99.6 percent of the transfer), indicating very low

savings in the account prior to receiving the card. In Sections 3.4 and 3.9.1, we will test

and show that trends of saving, income and consumption were parallel across waves.
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Table 3.1: Comparison of Baseline Means

Variable Control Wave 1 Wave 2 Diff. Diff. F-test
W1–C W2–C p-value

Panel A: Locality-level data
Log population 10.57 11.18 11.48 0.60∗∗∗ 0.91∗∗∗ 0.000∗∗∗

(0.11) (0.10) (0.16) (0.14) (0.19)
Bansefi branches per 100,000 1.27 1.23 1.58 −0.03 0.32 0.411

(0.28) (0.13) (0.23) (0.30) (0.36)
% HHs in poverty 15.93 13.20 12.23 −2.73 −3.71∗ 0.177

(1.67) (0.75) (1.09) (1.82) (1.99)
Occupants per room 1.18 1.11 1.12 −0.07 −0.06 0.260

(0.04) (0.01) (0.02) (0.04) (0.04)
Number of localities 44 143 88

Panel B: Administrative bank account data
Average balance 581.25 670.32 614.29 89.07 33.05 0.112

(12.46) (56.24) (21.26) (55.33) (23.95)
Number of deposits 1.06 1.05 1.06 −0.02 −0.01 0.907

(0.01) (0.04) (0.03) (0.04) (0.03)
Size of transfer 1506.55 1809.50 1761.26 302.96∗∗∗ 254.71∗∗∗ 0.000∗∗∗

(12.73) (20.16) (17.47) (23.67) (21.15)
Number of withdrawals 1.03 1.01 1.02 −0.01 −0.01 0.757

(0.01) (0.03) (0.02) (0.03) (0.02)
Percent withdrawn 98.56 97.50 99.64 −1.06∗∗ 1.08 0.021∗∗

(0.18) (0.45) (0.71) (0.46) (0.72)
Years with account 5.31 5.49 5.21 0.17 −0.10 0.510

(0.08) (0.15) (0.25) (0.17) (0.26)
Number of accounts 97,922 73,070 171,717

Sources: Census (2005), Bansefi branch locations (2008), poverty estimates from Oportunidades (based on
2005 Census), timing of card receipt by locality from Oportunidades, and administrative data from Bansefi.
Notes: W1 = wave 1, W2 = wave 2, C = control, Diff. = difference. For the administrative data from Bansefi,
baseline is defined as January 2009 to October 2009 (prior to any accounts receiving cards in the data from
Bansefi).

3.3 Data

We use a rich combination of administrative and survey data sources. To examine the

effect of rollout of the debit cards on savings we use administrative data from Bansefi

at the account level for 342,709 accounts at 380 Bansefi branches for a four-year period,

from November 2007 to October 2011. These data include the bimonthly transfer amount

the timing and amount of transactions made in the account, bimonthly average savings
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balances, the date the savings account was opened, and the month the card was awarded to

the account holder. The average account had been opened 5.3 years before getting the card.

To test whether the delayed savings effect and increasing propensity to save over time

can be explained by learning to use the technology, learning the program rules, or building

trust in the bank, we use the Survey of Urban Households’ Sociodemographic Charac-

teristics (ENCASDU), conducted by Oportunidades at the end of 2010. We also use the

Payment Method Survey, a household survey conducted by Oportunidades in 2012 aimed

at eliciting satisfaction with and use of the debit cards.

To explore whether the increased savings in the Bansefi accounts is an increase in over-

all savings or a substitution from other forms of saving, we use Survey of Urban House-

hold Characteristics (ENCELURB), a panel survey with three pre-treatment waves in 2002,

2003, and 2004, and one post-treatment wave conducted from late 2009 to early 2010. This

survey has comprehensive modules on consumption, income, and assets. We merge these

data with administrative data from Oportunidades on the transfer histories for this sample—

which we use to add transfer income into total income and to identify which households

are Oportunidades recipients, given the common misreporting of transfer receipt in surveys

(Meyer et al., 2015)—and on the dates that debit cards were distributed in each locality.

Because the final pre-treatment wave of ENCELURB in 2004 is five years prior to wave

1 of the debit card roll-out, we supplement our parallel trends test in ENCELURB with data

for the intervening period (2004-2008) from the Encuesta Nacional de Ingresos y Gastos

de Hogares (National Household Income and Expenditure Survey; ENIGH), a repeated

cross-section; we merge the publicly available ENIGH with restricted-access locality iden-

tifiers provided by the Instituto Nacional de Estadística y Geografía (National Institute of

Statistics and Geography; INEGI) to determine which surveyed households were in treat-

ment and control localities, and restrict the analysis to the poorest 20 percent of surveyed

households to proxy for Oportunidades recipients.

Figure 3.4a shows the timing of the administrative Bansefi account balance and trans-
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action data, while Figure 3.4b shows the timing of the household survey data (merged with

additional administrative data) we use, both relative to the roll-out of debit cards.

3.4 Effect of Debit Cards on Stock of Savings

Figure 3.6 presents average balances over time; even the raw data are very telling. Panel

(a) compares the first wave of debit card recipients to the control group, with a dashed

vertical line indicating the time when wave 1 localities received debit cards, while Panel

(b) compares the second wave to the control, with a dashed vertical line indicating the time

when wave 2 localities received debit cards. Strikingly, average balances increase sharply

for the first wave after receiving the card, but the effect is not immediate: it begins three to

four bimesters after receiving the card and the larger increase happens after a year with the

card. By October of 2011, wave 1 has average balances of around 2000 pesos, over three

times that of the control group. Average balances also increase over time with the card in

wave 2, although we have information for less bimesters after wave 2’s later switch to debit

cards.

Figure 3.6: Evolution of Average Balances
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(a) Wave 1 vs. Control
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(b) Wave 2 vs Control

Sources: Administrative data from Bansefi on average account balances by bimester and timing of card re-
ceipt.
Notes: N = 5,834,468 account-bimester observations from 343,204 accounts. Average balances are win-
sorized at the 95th percentile.

Although our data on average balances is by bimester, some payments get shifted to the

end of the prior bimester, so we group adjacent bimesters into four-month periods for the
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remainder of the analysis. Because we have four years of data, this leaves us with 12 four-

month periods. To compare the stock of savings in the treatment and control groups while

controlling for individual observables and unobservables, as well as any common time

shocks, we use a period-by-period difference-in-differences (DID) strategy and estimate:

Balanceit = λi + δt +
12∑
k=1

φkTj(i) × I(t = k) + εit (3.1)

where Balanceit is the average balance in account i over period t (specifically, end of

day balances were averaged over the number of days in the bimester by Bansefi, and we

average the average balances over the two adjacent bimesters that make up the four-month

period), λi are account level fixed effects which control for observable and unobservable

time-invariant characteristics of the beneficiaries, δt are time-period dummies that control

for general macro trends such as bimester-specific shocks that affect both treatment and

control groups, Tj(i) = 1 if locality j in which account holder i lives is a treatment locality,

and I(t = k) are time period dummies. Thus, Tj(i) × I(t = k) pick up the difference

in balances between treatment and control localities in each period. We estimate cluster-

robust standard errors, εit, clustering by Bansefi branch. Since one time period dummy

must be omitted from (3.1), we follow the standard procedure of omitting the four-month

period immediately preceding the change to cards. We estimate (3.1) separately for wave 1

and wave 2.

The coefficients of interests are the φks, which measure the average difference in bal-

ances between the control and treatment group in bimester k. The raw data clearly suggest

that pre-treatment trends of savings were parallel across control and treatment groups be-

fore getting the card; we test this statistically by testing φ1 = · · · = φ`−1 = 0 where ` is the

period of switch. (In wave 1, ` is the period November 2009-February 2010, and in wave

2 it is the period November 2010-February 2011.) Figure 3.7 plots the φks and shows that

pretreatment coefficients are, in most periods, not individually different from zero, and we
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cannot reject that pre-trends are equal between treatment and control: the p-value for the

F-test of φ1 = · · · = φ`−1 = 0 is 0.823 for wave 1 and 0.110 for wave 2.

Figure 3.7: Difference between Treatment and Control in Average Balances
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(a) Wave 1 vs. Control
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(b) Wave 2 vs. Control

Sources: Administrative data from Bansefi on average account balances by bimester and timing of card
receipt.
Notes: (a) N = 2,023,862 from 171,441 accounts. (b) N = 3,086,749 from 270,046 accounts. The figure
plots φk from (3.1). Average balance over each four-month period is the dependent variable, and is winsorized
at the 95th percentile. Whiskers denote 95 percent confidence intervals. Black filled in circles indicate results
that are significant at the 5 percent level, gray filled in circles at the 10 percent level, and hollow circles
indicate results that are statistically insignificant from 0. The period prior to receiving the card is the omitted
period, which is why its point estimate is 0 with no confidence interval.

The cards also led to an increase in use of the accounts, as shown in Figure 3.8, which

plots the number of withdrawals per bimester. Prior to receiving the debit card, both the

treatment and control groups made about one withdrawal on average. After receiving the

card, this increases to about 1.4 withdrawals per bimester. More precisely, Figure 3.9 shows

that after receiving the card, 72% of beneficiaries continue to make just one withdrawal,

while 22% make 2 withdrawals and 6% make 3 or more withdrawals. This immediate

increase in use of the account after a decrease in the transaction costs of accessing money

agrees with the prediction of the Baumol (1952) and Tobin (1956) model of money demand

in the face of transaction costs, and with empirical evidence that ATMs and debit cards lead

to reduced transaction costs and an increased number of withdrawals (Attanasio et al., 2002;
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Alvarez and Lippi, 2009).

Figure 3.8: Withdrawals per Bimester
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(a) Wave 1 vs. Control
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(b) Wave 2 vs. Control

Sources: Administrative data from Bansefi on transactions by quarter and timing of card receipt.
Notes: N = 2,917,234 account-quarter observations from 343,204 accounts.

Figure 3.9: Distribution of Withdrawals
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Sources: Administrative data from Bansefi on transactions by bimester and timing of card receipt.
Notes: N = 5,834,468 account-bimester observations from 343,204 accounts.

This increased account use will also lead to a “mechanical” increase in our dependent

variable, average balance, because beneficiaries will be leaving a portion of their transfer in
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the account for a longer period of time. For example, the 22% who make two withdrawals

with the card withdraw during the first withdrawal 71% of the total amount withdrawn over

the bimester (which might be less than the total deposited if they intend to save some),

then return on average 9 days later to make a second withdrawal of the remaining 29%

of the total they withdraw over the period. For these 9 days, 29% of the amount they

withdrew over the bimester (and hence did not save) is nevertheless captured in the balance;

we call the effect of this on the average balance over the period the “mechanical effect.”

Furthermore, even for those who make one withdrawal of the entire transfer, the average

balance will be positive if they wait some number of days after receiving the deposit before

withdrawing it. We compute the mechanical effect for each account in each bimester using

data on the amounts of and timing between deposits and withdrawals during each bimester,

as described in detail in the Appendix, and subtract this from the average balance to create

a variable we call “net balance.”

Figure 3.10 shows the φk coefficients from (3.1), using net balance (i.e., average balance

minus mechanical effect) as the dependent variable. The debit cards lead to an increase in

the stock of savings, with net balances in the account tending to increase over time with the

debit card. In Wave 1, there is a marked delay of about one year before beneficiaries start

using the account to save. As expected, after subtracting out the mechanical effect from

average balances, the treatment effect is smaller in magnitude, reaching about 900 pesos

after two years with the card, compared to 1400 pesos in the average balances specification.

3.5 Effect of Debit Cards on Marginal Propensity to Save

To measure the propensity to save, we control for the amount received in transfers each

period. This is important since there is a large amount of variation in transfers received

within accounts over time, as well as between accounts.The variation within an account
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Figure 3.10: Difference between Treatment and Control in Net Balances
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(a) Wave 1 vs. Control
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(b) Wave 2 vs. Control

Sources: Administrative data from Bansefi on average account balances by bimester, timing and amount of
transfer payments, timing and amount of withdrawals, and timing of card receipt.
Notes: (a) N = 2,023,862 from 171,441 accounts. (b) N = 3,086,749 from 270,046 accounts. Net balances
refer to average balances minus the mechanical effect on average balance of leaving a portion of the deposit
in the account for a certain number of days before withdrawing it. The figure plots φk from (3.1). Average
balance over each four-month period is the dependent variable, and is winsorized at the 95th percentile.
Whiskers denote 95 percent confidence intervals. Black filled in circles indicate results that are significant at
the 5 percent level, gray filled in circles at the 10 percent level, and hollow circles indicate results that are
statistically insignificant from 0. The period prior to receiving the card is the omitted period, which is why its
point estimate is 0 with no confidence interval.

over time can be explained by local elections in certain localities,7 compliance with pro-

gram conditions,8 payment amounts varying depending on the time of year,9 and family

structure.10

In the spirit of asset accumulation models, we assume that savings in period t is a

function of assets in period t−1, income in period t, (time-invariant) individual preferences,

7 When there is an election, Oportunidades has to give the transfer in advance, so that there is no payment
close to the election month. In practice, this means that beneficiaries receive no payment in the bimester of
the election and an additional payment toward the end of the preceding bimester.

8 If a family does not comply with program conditions such as school attendance and health check-ups,
the payment is suspended, but if the family returns to complying with the conditions, the missed payment is
added into a future payment.

9 For example, the program includes a school component that is not paid during the summer, and a school
supplies component that is only paid during one bimester out of the year.

10 One child might age into or out of the program, for example.
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and period-specific shocks such as changes to prices:

Savingsit = f(Assetsi,t−1, Incomeit, λi, δt). (3.2)

Linearizing f , separating assets into the savings balance in the Bansefi account and other

assets, and separating income into Oportunidades transfer income and other income gives

Savingsit = λi + δt + βNet Balancei,t−1 + κOther Assetsi,t−1 (3.3)

+ γTransfersit + ξOther Incomeit + εit,

where εit captures period-specific idiosyncratic shocks. Our adminitrative data from Bansefi

only include transfers and balances, but not other income and other assets; after removing

these terms from (3.3), each household’s average other income and average assets over time

are captured by the fixed effect λi, while idiosyncratic changes in these variables over time

add noise in the error term. Our measure of savings at time t is the difference in net balance

between time t and time t− 1; we thus have

Net Balanceit −Net Balancei,t−1 = λi + δt + βNet Balancei,t−1 (3.4)

+ γTransfersit + εit,

where γ gives the marginal propensity to save out of transfer income. Since transfers are

on average about 20% of total income in our sample, dividing our estimates by five gives

a rough approximation of the marginal propensity to save out of total income. Grouping

terms in (3.4) gives

Net Balanceit = λi + δt + θNet Balancei,t−1 + γTransfersit + εit, (3.5)

where θ = 1 + β; then to estimate the effect of receiving a debit card on the marginal



101

propensity to save out of transfers and allow this effect to change over time, we estimate

Net Balanceit = λi + δt + θNet Balancei,t−1 +
12∑
k=2

αkTj(i) × I(k = t) (3.6)

+
12∑
k=2

γkTransfersit × I(k = t)

+
12∑
k=2

ψkTransfersit × Tj(i) × I(k = t) + εit.

As is well-known, however, fixed effects panel data models with a lagged dependent

variable (also known as dynamic panel data models) are biased and inconsistent (Nickell,

1981). We thus use the system generalized method of moments (GMM) estimator proposed

by Arellano and Bover (1995) and Blundell and Bond (1998), which is consistent for fixed

T , large N (as we have here) and performs well in Monte Carlo simulations, especially for

large N (Blundell et al., 2001). The two-step system GMM estimator also appears to per-

form better than Kiviet’s (1995, 1999) and Bruno’s (2005) least squares dependent variable

correction methods when N is large (Bun and Kiviet, 2006). The effect of the debit card on

the marginal propensity to save out of transfer income in bimester k is αk/µk + ψk, where

µk is average transfers in bimester k; Figure 3.11 plots the αk/µk + ψk estimates along

with their confidence intervals. Standard errors of the parameters in (3.6) are clustered at

the bank branch level and corrected for finite sample bias following Windmeijer (2005);

the formula for the variance of αk/µk + ψk is then approximated using the delta method.

As before, we estimate (3.6) separately for wave 1 and wave 2.11

11 Following the best reporting practices outlined in Roodman (2009a), the details of our two-step system
GMM estimation are as follows. Lagged balance is used as an endogenous GMM-style instrument; because
bias can increase in finite samples as T increases (since this leads to more lags and, hence, more instruments:
see Ziliak, 1997; Roodman, 2009b), to reduce the number of instruments we only use one lag ofBalancei,t−1

as an instrument. Because Transfersit is predetermined but not strictly exogenous, variables on the right
hand side of (3.6) interacted with Transfersit are valid instruments in the system’s equation in levels, but
not the equation in differences; as a result, we include time dummies and all interaction terms on the right-
hand side of (3.6) as IV-style instruments in the system’s equation in levels, and time dummies and interaction
terms excluding those interacted with Transfersit in the equation in differences. These specification choices
result in a total instrument count of 70. Because our panel does not include gaps, we use first differencing—
as in Blundell and Bond (1998)—rather than the sample-maximizing forward orthogonal deviations—as in
Arellano and Bover (1995)—to eliminate fixed effects in the transformed equation to be estimated.
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Figure 3.11: Difference between Treatment and Control in Marginal Propensity to Save Out of Transfer
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(a) Wave 1 vs. Control
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(b) Wave 2 vs. Control

Sources: Administrative data from Bansefi on average account balances by bimester, timing and amount of
transfer payments, timing and amount of withdrawals, and timing of card receipt.
Notes: (a)N = 1,852,416 from 171,441 accounts. (b)N = 2,816,671 from 270,046 accounts. (Total number
of observations does not include the t = 1 observations, which are not included in the regressions but are used
to generate yij,t−1 for t = 2 observations.) The figure plots αk/µk + ψk from (3.6) estimated by Blundell
and Bond (1998) two-step system GMM, where µk is average transfers in period k. Average balances and
transfer amounts are winsorized at the 95th percentile within the treatment and control groups and within
each time period. The variance of αk

µk
+ ψk is estimated using the delta method. Whiskers denote 95 percent

confidence intervals. Black filled in circles indicate results that are significant at the 5 percent level, gray
filled in circles at the 10 percent level, and hollow circles indicate results that are statistically insignificant
from 0. The period prior to receiving the card is the omitted period, which is why its point estimate is 0 with
no confidence interval.

In Figure 3.11, the marginal propensity to save out of the transfer is not significantly

different between the treatment and control prior to receiving the card, and we observe a

delayed effect after receiving the card: in wave 1, the effect remains statistically insignifi-

cant from 0 for the first three 4-month periods after receiving the card, while in wave 2 it

is insignificant from 0 for the first two periods after they receive the card. The MPS then

increases over time and, in wave 1 where we have more post-treatment data, increases sub-

stantially over the two years with the card. After one year with the card (in the November

2010–February 2011 period), account-holders save 26.8% of their transfer, which—using

household survey data merged with administrative data from Oportunidades on bimonthly

transfers to determine the proportion of total income coming from transfers—equals about



103

5.4% of total income; after close to two years (in the July–October 2011 period), it equals

39.1% of the transfer, or 7.9% of total income. In wave 2, the MPS increases sooner, reach-

ing 10.8% of the transfer or 2.2% of total income after between 6 months and one year with

the card.

3.6 Mechanisms

Why do we see a delayed savings effect after receiving the debit card, and why does the

marginal propensity to save out of the transfer gradually increase with time? We conjecture

that learning is at play and explore three kinds of learning: operational learning (i.e., learn-

ing how to use the technology), learning the program rules (specifically, that the program

will not drop beneficiaries who accumulate savings), and learning to trust (that the bank is

a safe place to save). The first involves knowledge of how to use the debit card and ATM,

memorizing the card’s PIN, etc. The second involves learning that the program will not use

accumulated savings as a signal that the family is actually not poor enough to be receiving

Oportunidades benefits. These first two explanations were conjectured by Oportunidades

program officials when we shared our initial results from the administrative Bansefi data.

The third involves learning that the risk of getting the money “stolen” in the form of hidden

fees, operational errors, or nefarious behavior by the bank is lower than initially believed.

We find evidence that beneficiaries use the card to check their account balances, and that it

thus provides them with a technology to monitor bank behavior, ensure that their money is

not disappearing, and subsequently build trust in the bank.

We first use data from the ENCASDU, a survey that directly asks beneficiaries “Do you

leave part of the monetary support from Oportunidades in your bank account?” and, if the

response is no: “Why don’t you keep part of the monetary support from Oportunidades

in your Bansefi bank account?” The second question includes pre-written responses and

an open-ended response. An example of an answer coded as lack of knowledge is “They

didn’t explain the process for saving.” An example of an answer coded as fear of being
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dropped from the program is “Because if I save in that account, they can drop me from

the program.” An example of an answer coded as lack of trust is “Because if I don’t take

out all the money I can lose what remains in the bank.” The ENCASDU surveyed 8788

Oportunidades beneficiary households across rural, semi-urban, and urban areas; of these,

the 1674 that received Oportunidades benefits in savings accounts tied to debit cards at the

time of the survey make up our sample.

We estimate

yi = α + γI(Card ≤ 6 months)i + ui, (3.7)

where three regressions are run in which the dependent variable yi = 1 if the beneficiary

reports not saving due to (i) a lack of knowledge, (ii) fear they will be dropped from the

program, or (iii) lack of trust. We estimate the unconditional probability, i.e. beneficiaries

who report saving are included in the regression with yi = 0. The unconditional probabil-

ity is the more relevant measure; instead using the conditional probability (only including

those who save in the regression) would mean that the delayed effect we have observed of

debit cards on savings could drive the result. Standard errors are clustered at the locality

level. We test the null hypothesis γ = 0, where a rejection of the null would imply that the

dependent variable we are testing—which is related to either learning to use the technol-

ogy, learning program rules, learning to trust the bank—changes over time with the card.

Although this survey is cross-sectional, we exploit the variation in time with the debit card,

exogenously determined by the staggered locality-level roll-out of the cards.

Figure 3.12a and Table 3.2a show the results. The first thing to note is that lack of

knowledge and fear of being dropped from the program after saving are rarely cited as

reasons for not saving (combined, less than 4 percent of the sample who have had the card

for less than 6 months do not save for these reasons), while lack of trust is cited by 27

percent of those who have had the card for less than 6 months. Second, the proportion who

report not saving due to a lack of knowledge does not change over time; in contrast, trust

increases gradually with experience: beneficiaries with more than 6 months with the card
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are 36 percent less likely to report not saving due to low trust than those with less than 6

months with the card.

Figure 3.12: Trust and Knowledge Over Time with the ATM Card

(a) ENCASDU (2010)
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Sources: ENCASDU 2010 and Payment Methods Survey 2012.
Notes: (a) N = 1674. (b) N = 1617, or less in some regressions if there were respondents who reported
“don’t know” or refused to respond (see Table 3.2 for number of observations in each regression). Balance
checks are measured over the past bimester. Whiskers denote 95 percent confidence intervals. Bars for “debit
card < 6 months” are colored light blue in (a) because at the time of ENCASDU 2010, those with the card 6
months or less were in wave 2 localities; bars for “debit card < 6 months” are colored orange in (b) because
at the time of Payment Methods Survey 2012, those with the card 6 months or less were in control localities.
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Table 3.2: Trust and Knowledge Over Time with the ATM Card

Mean Has card N
≤ 6 months

Panel A: ENCASDU Survey (2010): Doesn’t save in Bansefi due to . . .
Lack of knowledge 0.017∗∗∗ −0.003 1,674

(0.002) (0.010)
Fear of ineligibility 0.019∗∗∗ 0.015 1,674

(0.004) (0.015)
Lack of trust 0.175∗∗∗ 0.095∗∗ 1,674

(0.012) (0.044)

Panel B: Payment Methods Survey (2012)
Lack of trust

Times checked balance 1.146∗∗∗ 0.251∗∗ 1,493
(0.039) (0.105)

Times checked balance without withdrawing 0.336∗∗∗ 0.190∗∗ 1,490
(0.035) (0.093)

Lack of knowledge
Hard to use ATM 0.106∗∗∗ 0.002 1,617

(0.013) (0.025)
Gets help using ATM 0.498∗∗∗ 0.050 1,612

(0.023) (0.048)
Knows PIN 0.575∗∗∗ −0.085∗∗ 1,609

(0.017) (0.034)
Knows can save in account 0.353∗∗∗ −0.034 1,617

(0.023) (0.046)

Notes: ∗ indicates statistical significance at p < 0.1, ∗∗ p < 0.05, and ∗∗∗ p < 0.01. Standard errors are
clustered at the locality level. The “Mean” column shows the mean for those who have had the card for more
than six months; the “Has card ≤ 6 months” column shows the regression coefficient on a dummy for those
who have had the debit card for six months or fewer (i.e., the difference relative to the mean column).

Next, we explore mechanisms behind operational learning and learning to trust the

bank using the 2012 Payment Methods Survey. The survey includes a number of questions

related to operational learning: “What have been the main problems you have had with

the ATM?”; “In general, does someone help you use the ATM?”; “Do you know your PIN

by heart?”; “Did they tell you that with the card you have a Bansefi savings account?” It

also includes a question on balance checking (“In the last bimester, how many times did

you check your balance?”), which is a mechanism that beneficiaries could use to build trust
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in the bank once they have a debit card. The Payment Methods Survey included 5381

households, drawn by stratified (by payment method and locality) random sampling from

all Oportunidades beneficiaries; of these, our sample is made up of the 1641 who received

their benefits on debit cards tied to savings accounts.

We again use specification (3.7), with yi equal to: (i) the self-reported number of bal-

ance checks over the past bimester; (ii) the self-reported number of balance checks over the

past bimester without withdrawing any money, constructed as the total number of balance

checks minus the number of withdrawals; and dummies if the respondent reports (iii) it is

hard to use the ATM; (iv) she gets help using the ATM; (v) she knows her PIN; (vi) she

knows she can save in the account. Because this survey was conducted in 2012, those with

the card for at least 6 months now include both wave 1 and wave 2, while beneficiaries in

the localities we treat as control localities throughout this paper make up the group with

cards for less than 6 months.

Figure 3.12b and Table 3.2b show the results. Both the number of balance checks and

number of balance checks without withdrawing decrease over time with the card. Making

trips to the ATM specifically to check the account balance (i.e., making a balance check

without withdrawing any money) decreases by 36 percent after six months compared to the

first 6 months (from an average of 0.53 balance checks without withdrawing to an average

of 0.34), while most measures that indicate knowledge of how to use the technology do not

change over time: the proportions who report it is hard to use the ATM (around 10 percent),

that they get help using the ATM (55 percent), and that they know they can save in the

account (32 percent) do not change, although there is a statistically significant increase in

the proportion who know their PINs (from 49 to 58 percent).

Finally, we use the administrative transactions data from 342,709 Bansefi accounts,

which include the date, time, and fee charged for each balance check at an ATM for each

account, to investigate whether the mechanism that appears to be driving the increase in

trust—balance checks which clients use to monitor and, over time, build trust in the bank—
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holds true in the administrative data; the increased power we have from a large number of

observations in the administrative data allows us to take a more granular look at balance

checks over time. Note that balance checks at a Bansefi branch are possible both before

and after receiving the debit card. Nevertheless, if the distance to the nearest bank branch is

high, the debit cards provide a technology that greatly reduces the cost of balance checking

(by enabling clients to check their balances at the closest ATM of any bank). Since bal-

ance checks at a Bansefi branch are not charged a fee—unlike balance checks at ATMs in

Mexico—we do not observe them in our data, which is why the average number of balance

checks (at ATMs) in the graph begin after debit card receipt.

Learning to use the technology makes a different prediction regarding the evolution

of balance checks over time than learning to trust the bank. The former means that it is

easier—less costly—for a beneficiary to check her balance as she learns to use the technol-

ogy (e.g., by memorizing her PIN or learning how to use the ATM). Therefore, if anything,

we might expect her to check her balance more over time. On the contrary, learning to trust

predicts that although at the start an individual would check her balance often to monitor

her savings, she learns that her money is still in the account and updates downward her

belief about the risk of losing money. With simple Bayesian learning, balance checking

has decreasing marginal benefit and therefore she checks her balance less over time.

Figure 3.13 plots the number of times people check their balance per bimester, with

vertical lines indicating the timing of card receipt. Again due to the shifting of some pay-

ments to the end of the previous bimester (which might affect the bimester timing of balance

checks), we continue grouping adjacent bimesters into four-month periods. We observe that

the number of balance checks per bimester is initially high (about 2.5 checks on average

in wave 1 and 1.5 checks on average in wave 2), but in both waves decreases during each

four-month period after beneficiaries receive the card, consistent with the trust-building

hypothesis.



109

Figure 3.13: Balance Checks (Administrative Data)
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Source: Aministrative transactions data from Bansefi.
Notes: Number of balance checks per account tied to a debit card. Prior to receiving the card it was possible
to check balances at Bansefi branches only, and balance checks at Bansefi branches are not recorded in our
transactions data because they are free of charge.

3.7 Increase in Overall Savings vs. Substitution

The increase in formal Bansefi account savings might come at the expense of other types

of savings that the household is already conducting, in such a way that total savings is not

affected. The question of whether the observed increase in Bansefi savings crowds out

other saving is relevant not only if one is concerned with total household savings, but also

to understand the mechanics through which the effect on formal savings is operating and as

a first step towards thinking about the broader welfare implications of providing a formal

savings account with a debit card.
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Does the provision of the debit card and the resulting increase in formal savings repre-

sent an increase in overall savings, or is it merely a substitution from other forms of saving?

To address this question, we use Oportunidades’ ENCELURB panel survey, conducted in

four waves during the years 2002, 2003, 2004 and November 2009 to February 2010. This

survey is conducted by Oportunidades and has comprehensive modules on consumption,

income, and assets for 6272 households in urban and semi-urban areas.12 Of the 6272

households in the post-treatment wave of ENCELURB, 2951 live in urban areas and, ac-

cording to administrative data provided by Oportunidades and merged with the survey, are

Oportunidades beneficiaries when interviewed in the post-treatment wave and receive their

benefits in a savings account (with or without a debit card); this is the sample used in our

analysis, except in the placebo tests described in Section 3.9.

As before, we use a differences-in-differences strategy where we examine changes in

consumption, savings, and income across beneficiaries, exploiting the differential timing

of debit card receipt. Because the ENCELURB was conducted after wave 1 localities

had received cards but before wave 2 or control localities had received cards, we compare

those with cards (wave 1) to those who have not yet received cards (waves 2 and control),

respectively referring to them as “treatment” and “control” in this section of the paper. The

identification assumption is that in the absence of the debit card, treatment and control

groups would have experienced similar changes in consumption, income, and assets. We

formally test for parallel trends in Section 3.9, and since we indeed find that trends were

parallel prior to treatment, we now test whether there was an increase in savings, which

we construct as income minus consumption from the income and consumption modules of

12 The 2002, 2003, and 2004 waves had around 17,000 households, but due to budget constraints the
number of localities was cut for the 2009-2010 wave. The consumption, income, and assets modules of
Oportunidades’ analogous survey for rural areas have been used by Angelucci and De Giorgi (2009), At-
tanasio et al. (2013), de Janvry et al. (2015), Gertler et al. (2012), and Hoddinott and Skoufias (2004), while
these modules from the ENCELURB have been used by Angelucci and Attanasio (2013) and Behrman et al.
(2012).
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ENCELURB. We estimate

yit = λi + δt + γDj(i)t + νit (3.8)

separately for five dependent variables: consumption, income, savings (constructed as in-

come minus consumption), purchase of durables, and an asset index. All variables ex-

cept assets are measured in pesos per month, i indexes households, and t indexes survey

years. The asset index dependent variable is constructed as the first principal component

of dummy variables indicating ownership of the assets that are included in all rounds of

the survey questionnaire: car, truck, motorcycle, TV, video or DVD player, radio, washer,

gas stove and refrigerator. Time-invariant differences in household observables and unob-

servables are captured by the household fixed effect λi, common time shocks are captured

by the time fixed effects δt, and Dj(i)t = 1 if locality j in which household i lived prior

to treatment has received debit cards by time t (i.e., in the notation used in specifications

(3.1) and (3.6), Dj(i)t ≡ Tj(i) × I(t = 2009–10)). We use the locality of residence prior to

treatment to avoid capturing migration effects in our estimation and estimate cluster-robust

standard errors at the locality level.

If the increase in formal savings constitutes an increase in total savings then we expect

γ > 0 for total savings (defined as income minus consumption), and if we observe γ = 0

for income we expect γ < 0 for consumption. If there is no substitution of savings from

assets (and if they are not using the formal savings accounts to save up for assets, at least

in the short run), we expect γ = 0 for the purchase of durables (which measures a flow)

and the asset index (which measures a stock). This is indeed what we find. Figure 3.14

shows that consumption decreased almost 200 pesos on average (statistically significant at

the 5% level). Meanwhile, there is no effect on income; we also test the difference in the

coefficients of consumption and income using a stacked regression (which is equivalent

to seemingly unrelated regression when the same regressors are used in each equation, as
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is the case here); although both are noisily measured, the difference in the coefficients is

significant at the 10% level. Purchase of durables and the stock of assets do not change,

ruling out a crowding out of these forms of saving. The increase in savings, measured as

income minus consumption, is estimated at slightly more than 200 pesos, and is significant

at the 5 percent level.

The results in Figure 3.14 are from our preferred specification where we winsorize

the dependent variable at 5 percent (specifically, at the 95th percentile, as well as the

5th percentile if the variable does not have a lower bound of 0) to avoid letting our re-

sults be driven by outliers. Table 3.3, columns 1–3 show that the effects are robust to

using the raw data without winsorizing, winsorizing at 1 percent, or—as in our preferred

specification—winsorizing at 5 percent (we follow Kast and Pomeranz (2014) who show

the robustness of results to these three possibilities for their savings measures). They are

also robust to including baseline characteristics interacted with time fixed effects, as well

as municipality-specific time effects, both to control for specific time trends more flexibly

(Table 3.3 columns 4 and 5).13

These results mean that total savings—not just formal savings—increase, and that this

increase in being funded by lower consumption. A back of the envelope calculation reveals

that the magnitude of the increase in monthly savings from this household survey is in

line with the average increase of savings in the account from the administrative data: from

the propensity to save specification, after 1 year, beneficiaries who received cards in wave

1 save 26.8 percent of their transfer more than the control group. Using ENCELURB,

transfers are, on average, 20.2 percent of income for the treatment group, implying that the

savings effect in the Bansefi administrative data is about 5.4% of income. The effect for

13 The household characteristics interacted with time fixed effects in this robustness check are measured at
baseline and include characteristics of the household head (whether the household head worked, a quadratic
polynomial in years of schooling, and a quadratic polynomial in age), whether the household has a bank
account, variables used to measure poverty by Oportunidades (the proportion of household members with
health insurance, the proportion aged 15 or older that are illiterate, the proportion aged 6 to 14 that do not
atted school, the proportion aged 15 or older with incomplete primary education, and the proportion aged 15
to 29 with less than 9 years of schooling), and dwelling characteristics (dirt floor, no bathroom, no water, no
sewage, number of occupants per room).
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Figure 3.14: Effect of the Debit Card on Consumption, Income, Total Savings, Purchase of Durables, and
Assets
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Sources: ENCELURB panel survey combined with administrative data on timing of card receipt and transfer
payment histories for each surveyed beneficiary household.
Notes: N = 11, 275 (number of households = 2951). Dependant variables are measured in pesos per
month, with the exception of the asset index. Asset index is the first principal component of assets that
are included in both the early (2002, 2003, 2004) and post-treatment (2009–2010) versions of the survey:
car, truck, motorcycle, television, video or DVD player, radio or stereo, washer, gas stove, and refrigerator.
Whiskers denote 95 percent confidence intervals. Black filled in circles indicate results that are significant
at the 5 percent level, gray filled in circles at the 10 percent level, and hollow circles indicate results that
are statistically insignificant from 0. The * linking consumption and income denotes that a test of equal
coefficients from the consumption and income regressions is rejected at the 10 percent level using a stacked
regression. Results are from the preferred specification of winsorizing variables at the 95th percentile (and
5th percentile for variables that do not have a lower bound of 0). Raw results, winsorized at 1 percent,
winsorized at 5 percent, winsorized at 5 percent with baseline household characteristics interacted with time
fixed effects, and winsorized at 5 percent with municipality× time fixed effects are available in Table 3.3. All
regressions include household and time fixed effects, and standard errors are clustered at the locality level,
using pre-treatment (2004) locality.

savings (income minus consumption) in the ENCELURB household survey data shown in

Figure 13 equates to 4.8 percent of income. Taken at face value, this suggests that most

of the increase in savings in the account is new saving. This result is consistent with other
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Table 3.3: Effect of the Debit Card on Consumption, Income, Total Savings, Purchase of Durables, and
Assets

(1) (2) (3) (4) (5)

Consumption –178.27∗∗ –143.61∗ –132.54∗ –250.59∗∗ –149.33∗∗

(85.36) (74.56) (67.11) (115.68) (68.39)
Income 73.43 78.98 52.20 40.34 50.47

(154.24) (137.97) (122.83) (132.90) (120.47)
P-value Consumption vs. Income [0.057]∗ [0.054]∗ [0.098]∗ [0.010]∗∗∗ [0.072]∗

Savings = Income – Consumption 251.70∗ 214.11∗ 194.17∗ 283.47∗∗ 213.75∗∗

(128.76) (113.56) (102.38) (121.86) (103.11)
Purchase of durables 5.94 6.22 7.99 6.55 6.91

(12.55) (8.52) (4.82) (6.78) (4.55)
Asset index 0.04 0.04 0.06 –0.07 0.05

(0.07) (0.07) (0.06) (0.06) (0.06)

Number of households 2,951 2,951 2,951 2,951 2,938
Number of observations 11,275 11,275 11,275 11,275 11,243
Time fixed effects Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes
Municipality × time fixed effects No No No Yes No
Household characteristics × time No No No No Yes
Winsorized No 1% 5% 5% 5%

Notes: ∗ indicates statistical significance at p < 0.1, ∗∗ p < 0.05, and ∗∗∗ p < 0.01. Standard errors are
clustered at the locality level, using pre-treatment (2004) locality. Dependant variables are measured in pesos
per month, with the exception of the asset index. Asset index is the first principal component of assets that
are included in both the early (2002, 2003, 2004) and post-treatment (2009–2010) versions of the survey:
car, truck, motorcycle, television, video or DVD player, radio or stereo, washer, gas stove, and refrigerator.
Household characteristics are measured at baseline (2004, or for households that were not included in the
2004 wave, 2003). They include characteristics of the household head (working status, a quadratic polyno-
mial in years of schooling, and a quadratic polynomial in age), whether anyone in the household has a bank
account, a number of characteristics used by the Mexican government to target social programs (the propor-
tion of household members with access to health insurance, the proportion age 15 and older that are illiterate,
the proportion ages 6-14 that do not attend school, the proportion 15 and older with incomplete primary
education, the proportion ages 15-29 with less than 9 years of schooling), and dwelling characteristics (dirt
floors, no bathroom, no piped water, no sewage, and number of occupants per room). The number of house-
holds in column (5) is slightly lower because 13 households have missing values for one of the household
characteristics included (interacted with time fixed effects) in that specification.

studies where formal savings products were offered, which found that the increased savings

in these products did not crowd out other forms of saving (Ashraf et al., 2015; Dupas and

Robinson, 2013a; Kast et al., 2012).

Taken together, these results suggest that Oportunidades beneficiaries, who were in

general not using their Bansefi bank accounts to save prior to receiving a debit card tied to
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the savings account, use the debit cards to check their balances and thereby build trust in

the bank; after 4-8 months with the card, they begin saving and their marginal propensity

to save increases over time. The observed increase in savings in their Bansefi accounts

represents an increase in overall savings.

3.8 Does Money Burn a Hole in Your Pocket?

Because the accounts pay no interest, but there was clearly an unmet demand for sav-

ings among program beneficiaries, we explore why they were not able to save before (for

example, under the mattress). Since the results in Figure 3.14 show that the debit card

induces higher total savings through decreased consumption, we might expect that it influ-

ences different components of consumption differentially. We thus examine the proportion

of income spent on several categories of consumption goods: temptation goods (where

we group the three most frequently cited temptation goods in Banerjee and Mullainathan

(2010): alcohol, tobacco, and sugar); fats and sweets (junk food, fats, soda); meat, dairy,

and produce; tortillas and cereals; entertainment; transportation; and health and education.

We use the proportion of total income spent on each consumption category, rather then the

level of consumption in that category, because individual× time-specific shocks to income,

which we expect to be passed through as shocks to various consumption categories, would

otherwise add noise to the estimation through the error term; we use total income rather

than total consumption in the denominator because, from the results in Figure 3.14, total

income does not change differentially between the treatment and control groups.

We estimate a DID specification with household and year fixed effects and standard

errors clustered at the locality level; specifically, for each consumption category g,

Consumptiongit
Incomeit

= λgi + δgt + γgDj(i)t + νgit, (3.9)

where Consumptiongit is monthly consumption of good g by household i at time t (in
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pesos) and Incomeit is total monthly income of household i at time t (in pesos). We

find that the proportions of income spent on temptation goods and transportation decrease

in the treatment group relative to the control (Figure 3.15), and that these are the only two

categories where the decrease in consumption is statistically significant (at the 5% and 10%

significance levels, respectively). Although our grouping of temptation goods is based on

the goods most frequently mentioned by Banerjee and Mullainathan (2010), it could be

viewed as arbitrary (and, indeed, we do not find a decrease in the grouping of fats and

sweets—junk food, fats, and soda—which could also be classified as temptation goods);

we thus look separately at each item in the temptation good category, and find a statistically

significant decrease in consumption of alcohol and sugar, but not of tobacco.

Figure 3.15: Effect of the Debit Card on Different Categories of Consumption
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We interpret this result as evidence that it is difficult to save informally due to self-

control problems, and that these problems can be partially solved by access to a formal
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savings account (but that low indirect transaction costs and trust in the bank are necessary

conditions for these formal savings accounts to be used). This finding is consistent with

the demand for commitment savings devices (e.g., Ashraf et al., 2006; Bryan et al., 2010)

if the savings accounts without debit cards, which could be used as an even stronger com-

mitment due to the high indirect cost of accessing savings, would have been too strong of a

commitment (since strong commitment devices have low take-up and use relative to weak

commitment devices: see Karlan and Linden, 2014; Laibson, 2015), or if the bank accounts

were merely not trusted prior to being able to cheaply monitor them with debit cards. Un-

der either explanation, trust appears to have been a necessary condition for formal saving,

given the delayed savings effect and self-reported reasons for not saving initially.

The self-control problems that prevent the poor from saving prior to having access to

a trusted formal savings account could result directly from an asset-based poverty trap,

as in Bernheim et al. (2015), a model that is consistent with the finding that microcredit

decreases temptation good consumption (Angelucci et al., 2015; Augsburg et al., 2015;

Banerjee et al., 2015). Alternatively, it is possible that the self-control problems stem from

the timing of access to the money: Carvalho et al. (2016), using exogenous variation in

the timing of an experiment relative to payday, find that those who are more financially

constrained behave in a more present-biased way. If the beneficiary withdraws her money

and attempts to save at home, she has easy access to it throughout the two month period

(including access to the portion she intended to save rather than spend that period); toward

the end of the period she is likely to be more financially constrained. On the contrary, if she

trusts the bank and decides to save in her Bansefi account, she makes her saving decision

when initially withdrawing benefits, when she is less financially constrained due to having

recently received the Oportunidades payment.

It is also possible that saving money informally is difficult because the beneficiary lacks

control over her husband or partner’s access to money saved at home, and the husband has

different (perhaps more present-biased) time preferences. Consistent with these potentially
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differing preferences, (Rubalcava et al., 2009) find that Oportunidades income (viewed

as the wife’s income) tends to be spent more on investments in the future than other in-

come does. When the spouses have differing time preferences (even if neither is present-

biased), the collective decision making of the household becomes present-biased (Jackson

and Yariv, 2014), making soft commitment devices such as bank accounts more attractive.

We thus test whether this constraint—that if the cash is saved at home, the husband

could take or request the money, whereas it is difficult for him to access it in the account—is

binding.14 Since single beneficiaries (i.e., beneficiaries who are not living with a spouse or

partner) would not be affected by this barrier, a first pass to exploring whether beneficiaries’

lack of control over their husbands’ access to the money is a barrier to saving informally is

to test whether a single woman responds differently to the card than a woman who is living

with her spouse or partner.15 We thus estimate

Savingsit = λi + δt + γDj(i)t + ξDj(i)t ×Hi +
∑
k∈K

ζkHi × I(t = k) + νit (3.10)

whereHi is a time-invariant measure of heterogeneity, andK = {2003, 2004, 2009} (drop-

ping 2002 to avoid collinearity with the household fixed effects). The Hi × I(t = k) terms

thus allow the evolution of savings over time to vary with Hi even in the absence of treat-

ment. In this case, Hi = 1 if the beneficiary is single in the post-treatment survey wave

(since marriage should not be endogenously affected by receiving the debit card and we do
14 On the other hand, debit cards might lead the husband to have higher access to the money, especially in

households where the woman has low bargaining power. The high indirect transaction costs of a bank account
without a card, and the requirement that the card holder herself appear at the bank branch to withdraw money,
could make control over the husband’s access to the money easier without a debit card. Indeed, in Schaner
(2015a), women with low bargaining power are hurt by receiving debit cards because they lose control over
the money. As we have already seen, however, the Bansefi bank accounts were not being used to save prior
to receiving the debit cards. Even so, the beneficiary might be able to hide the money at home but unable to
prevent her husband from taking and using her card to withdraw money. In our survey data, however, only
4% of beneficiaries report that their spouse sometimes withdraws money from the account.

15 Although it is easy to identify whether the Oportunidades beneficiary is married and living with her
spouse in ENCELURB, it is difficult to determine with certainty whether unmarried beneficiaries nevertheless
live with a partner. We thus include beneficiaries living in the same household as another adult who is not
the household head’s child or grandchild in our “non-single” group. Using this definition, the non-single
group of beneficiaries is made up of 95% married women and 5% who are not married but living in the same
household as another adult.
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not want the effect to be driven by beneficiaries whose marital status changes between pre-

and post-treatment).16

If the husband or partner’s access to money is a barrier to saving for women living with

a husband (or other adult) but not for single women, we expect γ > 0, γ + ξ = 0, and

ξ < 0. Table 3.4 column 1 shows that we do find γ > 0 and cannot reject γ + ξ = 0,

but—although the point estimate on ξ is 188 pesos (close to the average treatment effect

from Table 3.3, column 3)—it is not statistically significant from 0, so we cannot reject

ξ = 0.

If a lack of control over the husband’s access to money is indeed a barrier to saving,

we would also expect treatment effect heterogeneity among women who do live with a

husband or partner based on their bargaining power in the household. To test for this, we

proxy for baseline female bargaining power using four questions asked only in the first

wave of the survey on who makes the primary decisions in the household: whether to take

their children to the doctor if they are sick, whether the children have to attend school,

whether to buy them new clothes when needed, and “important decisions that affect the

household members (transport, moving, changing jobs).” We code these questions as +1 if

a woman makes the decision, 0 if spouses make them jointly, and −1 if a man makes the

decision, then following Kling et al. (2007), standardize the variables to each have a mean

of 0 and standard deviation of 1 and average them to create a summary measure of female

bargaining power. We estimate (3.10) on the subset of women living with a spouse (or

other adult), with Hi as this summary measure of baseline female bargaining power. Our

hypothesis that women with high bargaining power could already exercise control over

money saved in the home, and thus should not have as large of a treatment effect as women

with low bargaining power prior to receiving the card, would mean that ξ < 0.

The results of this test are shown in Table 3.4, column 2.17 Indeed, we find ξ < 0,

16 The sign and statistical significance of the point estimates on ξ and γ are the same, and magnitudes
similar, if we instead define Hi at baseline, where baseline refers to using the most recent pre-treatment wave
in which household i was included.

17 Of the 2951 households in our sample, the Oportunidades beneficiary lives with a spouse or partner
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Table 3.4: Other Barriers to Saving Informally

Dependent variable: savings (1) (2) (3) (4) (5)

Has card at t 241.08∗ 204.81 176.54 120.80 92.38
(125.51) (134.48) (107.91) (112.81) (221.02)

Has card at t × single –188.28
(173.75)

Has card at t × baseline female bargaining power –196.81∗

(114.24)
Has card at t × household gave money to others at baseline 298.55

(408.20)
Has card at t × municipal homicides per 100,000 –2.12

(4.11)
Has card at t × high-crime municipality 131.85

(247.23)

Number of households 2,951 1,625 2,951 2,951 2,951
Number of observations 11,275 6,300 11,275 11,275 11,275
Subsample All Not singlea All All All
Time fixed effects Yes Yes Yes Yes Yes
Household fixed effects Yes Yes Yes Yes Yes
Winsorized 5% 5% 5% 5% 5%

Notes: aNot single refers to beneficiaries who live with a spouse (95% of the group) or at least one other
adult (5% of the group). ∗ indicates statistical significance at p < 0.1, ∗∗ p < 0.05, and ∗∗∗ p < 0.01.
Standard errors are clustered at the locality level, using pre-treatment (2004) locality. Dependant variable
is savings, constructed as income minus consumption and measured in pesos per month. “Baseline female
bargaining power” uses questions only included in the 2002 wave of the survey on who decides (i) whether
to whether to take their children to the doctor if they are sick, (ii) whether the children have to attend school,
(iii) whether to buy them new clothes when needed, and (iv) “important decisions that affect the household
members (transport, moving, changing jobs).” The measure is constructed by coding the responses to these
four questions as 1 if a woman makes the decision, 0 if they make the decision jointly, and –1 if a man
makes the decision, then the responses from the multiple questions are standardized and averaged following
Kling et al. (2007). “Household gave money to others at baseline” is a dummy variable equal to 1 if the
household reported making transfers to others in any of the pre-treatment waves of the survey. “High crime
municipality” refers to municipalities with above the median homicide rate, where the median is calculated
for household included in our sample.

significant at the 10% level. A one standard deviation decrease in baseline female bargain-

ing power translates to an increase of about 196 pesos in the savings effect of the debit

card, roughly equal to the average treatment effect in the full sample. This suggests that a

woman with low bargaining power at baseline (and hence less control over money saved

informally) receives a larger benefit from the card because it enables her to build trust in the

bank and subsequently save in the account, which is out of reach of her husband. A woman

in 2098 (71%). Of these 2098, only 1625 are included in the regression for column 2; the difference of
473 households is because 93 were not included in the 2002 wave of the survey (the only wave to ask these
bargaining power questions), while 380 were included but refused to answer one or more of the bargaining
power questions.
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with high bargaining power at baseline, on the other hand, was already able to prevent her

husband from spending informal savings prior to receiving the card, and thus receives a

lower benefit from the card. As a result, among women who are married or living with a

partner, the savings effect caused by the debit card is higher for those with low baseline

bargaining power.

Another potential barrier to saving informally is that money saved at home could be in

demand from friends and relatives. It is obvious from the interviews in Baland et al. (2011)

that the desire to conceal money in a savings account to avoid demands from others extends

beyond one’s spouse to friends and relatives. Ideally, we would test whether transfers

from the household to other households decreased after receiving the card; the question on

transfers out of the household was not included in the post-wave survey, however. We thus

estimate (3.10) with Hi as a dummy variable equal to 1 if the household reported transfers

out at baseline (specifically, in any of the three pre-treatment waves). Because those with

higher demands for money from friends and relatives are more likely to have Hi = 1, if

this is a barrier to saving informally we expect ξ > 0. The results of this test, shown in

Table 3.4, column 3, are inconclusive: although the point estimate on the interaction term is

large, at 299 pesos, the standard error is very large, and the effect is statistically insignificant

from 0. It is worth noting that only 7% of the sample has Hi = 1. This suggests that

demands for money from relatives and friends might be a barrier to saving informally,

but—if so—that this barrier only affects a small fraction of Oportunidades recipients.

A final potential barrier to saving informally is that the money risks being stolen if saved

at home. An anticipated reduction in crime was one of the primary motivations for the

change to debit cards; in the U.S., changing the payment method of cash welfare payments

to debit cards caused a significant decline in burglary, assault, and larceny (Wright et al.,

2014). In developing countries, risk of theft has been anecdotally reported as a reason

for not saving at home by cash transfer recipients in the Dominican Republic (Center for

Effective Global Action, 2015), and is pointed out as a potential mechanism in Malawi by
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Brune et al. (2016).

To test this hypothesis, we test whether high-crime municipalities—where saving infor-

mally would be more difficult due to risk of theft—have a higher treatment effect. Specifi-

cally, we use municipal homicide rates since these are the best available proxy of crime at

the municipal level in Mexico.18 We estimate (3.10) where Hi (or, more precisely, Hm(i)

is either the homicide rate per 100,000 in the municipality m in which household i lives

(Table 3.4, column 4) or a dummy variable equal to 1 if the homicide rate is greater than the

median, with the median calculated based on the municipal homicide rates faced by each

beneficiary household in our sample (column 5). If risk of theft is a barrier to saving, we

expect ξ > 0, i.e., there was a higher savings effect from the debit cards in localities with

higher crime and thus greater risk that informal savings are stolen. In both specifications,

the point estimate on the interaction term is statistically insignificant from 0, and in the first

the point estimate is very close to 0 and the standard error is small: the 95% confidence

interval rules out heterogeneous treatment effects outside of [−10 pesos,+6 pesos] for an

increase in the homicide rate of 1 per 100,000, or about an 11% increase in crime relative

to the median homicide rate of 8.7 per 100,000. This suggests that risk of theft is not a

barrier to saving informally in our context.

3.9 Robustness

3.9.1 Internal Validity Checks

The identifying assumption for (3.1) and (3.6) is that the beneficiaries that received the debit

card in waves 1 and 2 would have had the same average balances and marginal propensity

to save as the control group in the absence of treatment. While the assumption is inher-

ently untestable, its plausibility was confirmed by two sets of results presented sections 3.2

and 3.4. First, although the roll-out was not random, most means between treatment and

18 Homicide rates are not available at the locality level, which is the unit at which the roll-out was deter-
mined; a locality is a sub-unit of a municipality.
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control do not have statistically significant differences; there is a difference, however, in

population, transfer amount, and percent of the transfer withdrawn. (For percent of the

transfer withdrawn, the F-test of equality between the three means is rejected, and a test of

equality of wave 1 and the control is rejected, but the test of equality between wave 2 and

the control is not rejected.) More important, average balances follow parallel pre-treatment

trends in wave 1 and the control prior to wave 1 receiving debit cards, and in wave 2 and the

control prior to wave 2 receiving debit cards: this can be seen visually in Figure 3.6 and is

formally tested in Section 3.4. The similarity of savings in the treatment and control groups

before treatment contrasts sharply with the diverging trends after debit cards are received.

The fact that results comparing the control to two waves receiving debit cards in different

years are similar suggests this is not an artefact of a shock in a particular month or year.

Similarly, the identifying assumption for the household survey panel data results on

savings, income, consumption, purchase of durables, and ownership of assets in (3.8) is

that these variables would have followed parallel trends in the absence of treatment. Fig-

ure 3.16 shows these parallel trends graphically for the pre-treatment rounds of the survey.

In addition, because there are many years between the last pre-treatment ENCELURB sur-

vey year (2004) and the year of treatment (2009), we supplement the ENCELURB parallel

trends tests with tests using data from the 2004–2008 rounds of the ENIGH, a national

income and expenditure survey used for Mexico’s official poverty measurement. This is a

repeated cross-section survey conducted in even years (but additionally conducted in 2005)

that sampled between 20,000 and 30,000 households during each year in this time frame.

Although the publicly available version of the survey does not include each household’s

locality code, which determines whether the household lives in a treatment or control local-

ity, we obtained the locality codes for sampled households from Mexico’s National Insti-

tute of Statistics and Geography. Although Oportunidades receipt is reported in the survey,

there is a large discrepancy between the number of beneficiaries according to the survey

(after expansion factors are applied) and the number in national accounts (Scott, 2014), a
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Figure 3.16: Parallel Pre-Treatment Trends in Household Survey Data
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problem also common in developing countries (Meyer et al., 2015), so to have sufficient

power for our test we restrict the analysis to the poorest 20 percent of surveyed households

to proxy for Oportunidades recipients, rather than use self-reported Oportunidades receipt.

Again, the parallel trends can be clearly seen visually in Figure 3.16.

3.9.2 Alternative Explanations and Placebo Tests

We have argued that the card allows beneficiaries to build trust in the bank by monitoring

the bank’s activity through balance checks. We now explore alternative explanations for

the observed delayed savings effect and increasing marginal propensity to save over time.

First, it could be that accumulating time with the savings account, rather than with the

card, drives the increase over time. Second, while the hypothesis that debit cards increased

trust through bank monitoring is demand-driven, the effect could be supply-driven if banks

optimally responded to the increased debit card concentration by opening up more ATMs

or bank branches in those localities; if such an expansion were gradual, it could explain

the delayed savings effect and increasing marginal propensity to save over time. Third,

the effect might be driven by locality-specific shocks unrelated to the debit cards. Fourth,

the debit cards could merely make savings more salient, as in Akbas et al. (2015), by

giving beneficiaries a reminder (in the form of an object carried with them) of their savings
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intentions.

There are a number of reasons that it is unlikely that the effects are driven by experience

with the savings account leading beneficiaries to learn the benefits of saving, rather than

time with the debit card itself. First, both treatment and control accounts are accumulating

time with their savings accounts simultaneously. Second, because the savings accounts

were mainly rolled out between 2002 and 2004 (Figure 3.4), most beneficiaries had already

accumulated several years with the account by 2009, when our study begins. Indeed, the

median date of account opening in our 342,709 accounts is October 18, 2004, and less than

5 percent of accounts had existed for less than two years when they received debit cards.

Third, our results from Section 3.5 include account fixed effects, so any time-invariant

effect of having the account for a longer period of time would be absorbed. Fourth, to test

for a time-varying effect of having the account for a longer period of time, we test whether

results vary when we run the analysis separately for two groups: those who have had the

account for more vs. less time. We use the median date of account opening to split the

accounts into these two groups, and find that results are very similar. The graphs splitting

the sample into those that opened before and after the median date of October 18, 2004

both look very similar to Figure 3.11.

A second possible explanation for the increase in savings over time is that banks grad-

ually expanded complementary infrastructure in localities where treated beneficiaries live.

Depending on the costs of each branch and ATM machine, this could be a profit-maximizing

response to the increase in the number of debit card holders in treated localities. The in-

creasing marginal propensity to save over time could be the result of the staggered expan-

sion of this infrastructure, not increased trust. If this is so, then the increase in savings

would have to be reinterpreted not only as the effect of debit cards but of the expansion of

the whole enabling technology. Using quarterly data for each municipality on the number

of bank branches and ATMs for Bansefi and all other banks, we test if there was indeed

a contemporaneous expansion of infrastructure and if this was correlated geographically
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with Oportunidades debit card expansion or with savings in our accounts.

We first test for a relationship between the roll-out of ATM cards and a supply-side

expansion of banking infrastructure (ATMs and bank branches)19 by estimating:

yjt = λj + δt +
4∑

k=−4

βkDj,t+k + εjt,

where yjt is the number of total ATMs, total bank branches, Bansefi ATMs, or Bansefi

branches in municipality j in quarter t and Djt equals one if at least one locality in munic-

ipality j has Oportunidades debit cards in quarter t. We include one year (four quarters)

of lags and one year of leads to test for a relationship between bank the debit card roll-

out and bank infrastructure. For this test, we use data on the number of ATMs and bank

branches by bank by municipality by quarter from the Comisión Nacional Bancaria y de

Valores (CNBV), from the last quarter of 2008 through the last quarter of 2013 (since the

roll-out was from late 2009 to early 2012, when what we refer to as control group localities

received debit cards). We separately test whether lags of credit card receipt predict banking

infrastructure (i.e., whether there is a supply-side response to the roll-out of debit cards)

by testing β−4 = · · · = β−1 = 0 and whether leads of credit card receipt predict banking

infrastructure (i.e., whether debit cards were first rolled out in municipalities with a recent

expansion of banking infrastructure) by testing β1 = · · · = β4 = 0. We find evidence of

neither relationship, failing to reject the null hypothesis of each test for each of the four

dependent variables (Table 3.5).

To rule out locality-specific shocks that could be driving the savings effect, as opposed

to the effect being driven by the debit cards, we perform a placebo test using poor non-

Oportunidades households in the treated vs. control localities in the ENCELURB data.

The ENCELURB initially included households deemed potentially eligible for the Opor-

tunidades program as it was expanded to urban areas; some households did not become

19 We do not test an expansion of point of service (POS) payment terminals because the data on POS
terminals by municipality does not begin until 2011, toward the end of our study period.
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Table 3.5: Supply-Side Response

Total Bansefi
ATMs Branches ATMs Branches

Current quarter −1.52 0.03 −0.01 −0.01
(4.14) (0.30) (0.01) (0.02)

1 quarter lag 0.01 0.02 −0.02 0.02
(4.11) (0.34) (0.01) (0.02)

2 quarter lag −10.83 0.08 0.01 0.01
(5.64) (0.36) (0.03) (0.01)

3 quarter lag −5.42 0.08 −0.03 0.02
(2.98) (0.26) (0.02) (0.02)

4 quarter lag −0.74 0.42 0.00 −0.03
(5.97) (0.50) (0.01) (0.03)

1 quarter lead −1.10 −0.12 −0.01 0.00
(3.66) (0.36) (0.00) (0.02)

2 quarter lead −6.09 0.25 0.00 0.01
(4.90) (0.34) (0.02) (0.01)

3 quarter lead −7.84 0.25 −0.03 −0.01
(8.00) (0.65) (0.01) (0.03)

4 quarter lead 7.58 0.59 −0.01 −0.06
(10.32) (0.94) (0.03) (0.05)

Mean control group 198.29 36.87 0.49 1.41
F-test of lags 1.26 0.20 0.68 0.96
[p-value] [0.29] [0.94] [0.61] [0.43]
F-test of leads 0.69 0.44 0.79 0.67
[p-value] [0.60] [0.78] [0.53] [0.62]

Municipality fixed effects Yes Yes Yes Yes
Quarter fixed effects Yes Yes Yes Yes

Notes: ∗ indicates statistical significance at p < 0.1, ∗∗ p < 0.05, and ∗∗∗ p < 0.01. The table shows βk from

yjt = λj + δt +
4∑

k=−4

βkDj,t+k + εjt

where yjt is the number of ATMs or bank branches of any bank or of Bansefi in municipality
j during quarter t, Djt = 1 if municipality j has at least one locality with Oportunidades
debit cards in quarter t. The F-test of lags tests β−4 = · · · = β−1 = 0; the F-test of leads
tests β1 = · · · = β4 = 0.

beneficiaries (either they were deemed ineligible or did not take up the program). Because

these non-beneficiaries were “potentially eligible” for the program to be included in the
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survey, they are similarly (though not quite as) poor compared to the Oportunidades ben-

eficiaries who make up our main sample. Because they did not receive debit cards during

the roll-out, due to not being Oportunidades beneficiaries, these individuals in treatment

and control localities serve as a good placebo test for locality-level shocks. The results

are presented in Figure 3.17a. The difference-in-differences estimates on consumption,

income, and savings are all insignificant from 0, although due to the low number of non-

Oportunidades beneficiaries in ENCELURB (382 households), the estimates are very noisy.

Nevertheless, it is comforting that the point estimates are substantially close to 0 relative

to the coefficients from our main sample, and the coefficients for consumption and savings

actually have the opposite sign as the coefficients from the main regression (shown again in

panel (c) for comparison). This suggests that, although the noisy placebo estimates’ 95%

confidence intervals do include the point estimates from our main sample, locality-level

shocks do not explain the observed results.

Finally, we test for a salience effect of the cards themselves, where the card—which

a beneficiary might carry with her in a wallet or purse—serves as a salient reminder of

her savings goals. In some localities, beneficiaries received their benefits through Bansefi

but did not have access to a Bansefi savings account (and thus had to withdraw all of their

money each pay period at a Bansefi branch); in these localities, the government decree

requiring all beneficiaries to receive benefits through a plastic card led to receiving benefits

on a pre-paid card, still without access to a savings account. Again using ENCELURB, we

find that in localities without savings accounts that switched to a pre-paid card prior to the

last round of the survey compared to localities without savings accounts that did not switch

prior, there was no differential effect on consumption, income, or savings. These estimates

are again noisier than the results from the main sample (here we have 2300 households),

but the DID coefficient from the placebo consumption regression is statistically significant

at the 10% level from the coefficient from the corresponding consumption regression in the

full sample.
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Figure 3.17: Placebo Tests

Savings = Income − Consumption

Income

Consumption

−500 −250 0 250 500

Pesos per month

(a) Placebo 1: Poor Non−Beneficiaries

Savings = Income − Consumption

Income

Consumption

−500 −250 0 250 500

Pesos per month

(b) Placebo 2: Pre−Paid Cards

Savings = Income − Consumption

Income

Consumption

−500 −250 0 250 500

Pesos per month

(c) Original Estimates (For Comparison)

Sources: ENCELURB panel survey combined with administrative data on timing of card receipt and transfer
payment histories for each surveyed beneficiary household.
Notes: (a) N = 1415 (number of households = 382); (b) N = 8862 (number of households = 2300); (c)
N = 11, 275 (number of households = 2951). Whiskers denote 95 percent confidence intervals. Black filled
in circles indicate results that are significant at the 5 percent level, gray filled in circles at the 10 percent level,
and hollow circles indicate results that are statistically insignificant from 0.

3.10 Conclusion

Although trust in financial institutions is by no means a sufficient condition to enable the

poor to save, our findings suggest that it is a necessary condition. A lack of trust in banks

could explain why a number of studies have found modest effects of offering savings ac-

counts to the poor, even when these accounts have no fees or minimum balance require-

ments. Debit cards, a simple technology with high scale-up potential, provided benefi-

ciaries of Mexico’s large-scale cash transfer program Oportunidades with a mechanism to
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monitor banks by checking their balances at any bank’s ATM; once beneficiaries built trust

in banks, they began to save and their marginal propensity to save increased over time. We

find that the observed increase in formal savings represents an increase in overall savings

rather than a substitution from other forms of saving, and that beneficiaries reduce con-

sumption of temptation goods, suggesting that saving informally is difficult and the use of

financial institutions to save helps solve self-control problems.

The size of the savings effect, at 5% of income after one year with the debit card and

10% after two years, is larger than that of studies on various savings interventions such as

subsidizing bank fees, increasing interest rates, and providing commitment savings devices.

As a result, interventions that enable account holders to monitor banks and increase their

trust in financial institutions may be a promising avenue to enable the poor to save in the

formal financial sector. Debit cards and other forms of mobile money, which are simple,

scalable technologies that are gaining traction in many developing countries, could thus be

a highly effective means of increasing financial inclusion among millions of government

cash transfer recipients worldwide.
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Appendix A

Formal Axioms and Proofs from Chapter 1

A.1 FI Axioms

Consider pre- and post-fisc incomes y0
i , y

1
i ∈ R+ for each i ∈ S; denote the vectors of pre-

and post-fisc income for these individuals by y0 and y1, both ordered by pre-fisc income

y0
i . Now consider income vectors for the same individuals under different pre- and post-

fisc scenarios, denoted by x0 and x1, both ordered by pre-fisc income x0
i . The sets of

impoverished individuals in scenarios (y0, y1) and (x0, x1) are denoted Iy ≡ {i ∈ S | y1
i <

y0
i and y1

i < z} and Ix ≡ {i ∈ S |x1
i < x0

i and x1
i < z}. A measure of FI is a function

f :
⋃∞
n=1 Rn

+ ×
⋃∞
n=1 Rn

+ × R+ → R, which takes as arguments the pre- and post-fisc

income vectors and the poverty line.

Axiom 1 (FI Monotonicity). If y0
i = x0

i for all i ∈ S and there exists j ∈ Iy ∪ Ix such that

y1
j > x1

j , while y1
k = x1

k for all k ∈ Iy ∪ Ix \ {j}, then f(y0, y1; z) < f(x0, x1; z).

Axiom 2 (Focus). If y0
i = x0

i and y1
i = x1

i for all i ∈ Iy ∪ Ix, then f(y0, y1; z) =

f(x0, x1; z).

Axiom 3 (Normalization). Iy = ∅⇒ f(y0, y1; z) = 0.

Axiom 4 (Continuity). f is jointly continuous in y0
i , y1

i , and z.
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Axiom 5 (Permutability). f(y0, y1; z) = f(y0
σ, y

1
σ; z) for any permutation function σ : S →

S, where y0
σ ≡ (y0

σ(1), . . . , y
0
σ(|S|)) and y1

σ ≡ (y1
σ(1), . . . , y

1
σ(|S|)).

Axiom 6 (Translation Invariance). f(y0 + α1|S|, y
1 + α1|S|; z + α) = f(y0, y1; z) for all

α ∈ R, where 1|S| denotes a vector of ones with length |S|.

Axiom 7 (Linear Homogeneity). f(λy0, λy1;λz) = λf(y0, y1; z) for all λ ∈ R++.

Axiom 8 (Subgroup Consistency). Partition S into m subsets S1, . . . , Sm, and denote

the vectors of pre- and post-fisc incomes for individuals belonging to subset Sa, a ∈

{1, . . . ,m}, by y0
a and y1

a or x0
a and x1

a. If f(y0
a, y

1
a; z) < f(x0

a, x
1
a; z) for some a ∈

{1, . . . ,m} and f(y0
b , y

1
b ; z) = f(x0

b , x
1
b ; z) for all b ∈ {1, . . . ,m}\{a}, then f(y0, y1; z) <

f(x0, x1; z).

A.2 FGP Axioms

Let the sets of pre-fisc poor individuals experiencing fiscal gains under two scenarios be

denoted Gy ≡ {i ∈ S | y0
i < y1

i and y0
i < z} and Gx ≡ {i ∈ S |x0

i < x1
i and x0

i < z}.

A measure of FGP is a function g :
⋃∞
n=1 Rn

+ ×
⋃∞
n=1 Rn

+ × R+ → R, which takes as

arguments the pre- and post-fisc income vectors and the poverty line.

Axiom 1′ (FGP Monotonicity). If y0
i = x0

i for all i ∈ S and there exists j ∈ Gy ∪Gx such

that y1
j < x1

j , while y1
k = x1

k for all k ∈ Gy ∪ Gx \ {j}, then g(y0, y1; z) ≤ g(x0, x1; z),

with strict inequality if y1
j < z.

The remaining axioms for FI are desirable for a measure of FGP as well, and carry over

directly to FGP after replacing f with g, Iy with Gy, and Ix with Gx.

A.3 Proofs

Proof of Proposition 1 We begin with a lemma analogous to one of the propositions

in Foster and Shorrocks (1991). To simplify notation, ya ≡ (y0
a, y

1
a) for a subset Sa of a
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partition of S into m subgroups a = 1, . . . ,m; similarly, xa ≡ (x0
a, x

1
a). We also define

vectors yt−a ≡ (ytb)b 6=a∈{1,...,m}, t ∈ {0, 1} as the vector of pre- or post-fisc incomes of all

i /∈ Sa (similarly for xt−a) and y−a ≡ (y0
−a, y

1
−a), x−a ≡ (x0

−a, x
1
−a).

Lemma. f(ya, y−a; z) ≥ f(xa, y−a; z)⇒ f(ya, x−a; z) ≥ f(xa, x−a; z).

Proof. By subgroup consistency, f(ya, y−a; z) ≥ f(xa, y−a; z) ⇒ f(ya; z) ≥ f(xa; z).

(Suppose not. Then f(ya; z) < f(xa; z), which by subgroup consistency implies

f(ya, y−a; z) < f(xa, y−a; z), a contradiction.) f(ya; z) ≥ f(xa; z) implies either

f(ya; z) > f(xa; z) or f(ya; z) = f(xa; z). In the former case, it immediately follows by

subgroup consistency that f(ya, x−a; z) ≥ f(xa, x−a; z). In the latter case, the implication

is shown by contradiction. Suppose that f(ya, x−a; z) < f(xa, x−a; z). Then by subgroup

consistency we have (since f(ya; z) = f(xa; z)) f(ya, x−a, xa; z) < f(xa, x−a, ya; z),

which contradicts permutability.

This lemma shows that a subgroup-consistent and permutable measure of FI is sepa-

rable by group, using a definition of separability analogous to that used for preferences in

the utility literature. Because the lemma can be reiterated within any particular subgroup

to further separate individuals in that subgroup, we have that each set of individuals is

separable (which is analogous to the “each set of sectors is separable” requirement in Gor-

man (1968, p. 368)). Hence, from Debreu (1960, theorem 3), there exists a continuous FI

function determined up to an increasing linear transformation of the form

f(y0, y1; z) = α + β
∑
i∈S

φi(y
0
i , y

1
i , z)

where φi is a real-valued function for each i ∈ S. The additional requirement for Debreu’s

(1960) proof that more than two of the |S| elements of S are essential is satisfied as long as

|S| ≥ 3 and f is non-constant on [0, z], which in turn is implied by monotonicity as long

as at least one individual is impoverished.1

1 The assumptions of at least three individuals in society and at least one impoverished individual are
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Permutability implies that φi = φj for all i, j ∈ S, so we have f(y0, y1; z) = α +

β
∑
φ(y0

i , y
1
i , z) where φ is a real-valued function. By the focus and normalization axioms:

φ(y0
i , y

1
i , z) =


φ̃(y0

i , y
1
i , z) if y1

i < y0
i and y1

i < z

0 otherwise.
(A.1)

By the continuity of f , φ and φ̃ must also be continuous. Consider an individual with

y0
i > z and y1

i = z. Since y1
i is not less than z, i is not impoverished, so by (A.1),

φ(y0
i , y

1
i , z) = 0. Now consider an alternative situation where ỹ1

i = z − ε for a sufficiently

small ε > 0. In this scenario, φ̃ cannot be a direct function of y0
i or φ would be discon-

tinuous at z; instead, φ̃ must be a direct function of just y1
i and z so that an infinitesimal

decrease in y1
i below z results in an infinitesimal increase in φ. By a similar argument, for

an individual with y0
i < z, y1

i = y0
i , and ỹ1

i = y0
i − ε, φ̃ cannot be a direct function of z

and instead must directly depend only on y1
i and y0

i so that an infinitesimal decrease in y1
i

below y0
i < z results in an infinitesimal increase in φ.

Given this, we can rewrite φ̃(y0
i , y

1
i , z) = φ̃(min{y0

i , z}, y1
i ). Since φ̃ is only defined for

those who are impoverished (i.e., those for whom min{y0
i , y

1
i , z} = y1

i ), we have

φ̃(y0
i , y

1
i , z) = φ̃(min{y0

i , z},min{y0
i , y

1
i , z}) (A.2)

= φ̃(min{y0
i , z} −min{y0

i , y
1
i , z}, 0) (A.3)

=
(
min{y0

i , z} −min{y0
i , y

1
i , z}

)
φ̃(1, 0) (A.4)

where (A.3) follows from translation invariance and (A.4) from linear homogeneity. Noting

innocuous for any real-world application.
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that φ̃(1, 0) is a constant (that is positive by monotonicity) and denoting it γ, we have

φ(y0
i , y

1
i , z) =


(
min{y0

i , z} −min{y0
i , y

1
i , z}

)
γ if i ∈ Iy

0 otherwise.

For i /∈ Iy we can also write φ(y0
i , y

1
i , z) = (min{y0

i , z} − min{y0
i , y

1
i , z})γ since the

non-impoverished are either non-poor before taxes and transfers and non-poor after (⇒

min{y0
i , z} = min{y0

i , y
1
i , z} = z) or poor before taxes and transfers but do not lose income

to the fiscal system (⇒ min{y0
i , z} = min{y0

i , y
1
i , z} = y0

i ). Therefore f(y0, y1; z) =

α + βγ
∑

i∈S (min{y0
i , z} −min{y0

i , y
1
i , z}). By normalization, α = 0, which completes

the proof.

Proof of Proposition 2 (a)⇔(b) follows immediately from Proposition 1. For (b)⇔(c),

we begin by defining Foster and Rothbaum’s (2014) second order downward mobility dom-

inance.

Definition. (y0, y1) second order downward mobility dominates (x0, x1) on [0, z+] if

∫ z

0

m(y0, y1; c)dc <

∫ z

0

m(x0, x1; c)dc ∀ z ∈ [0, z+],

where m(y0, y1; z) = |S|−1
∑

i∈S I(y1
i < z < y0

i ) is Foster and Rothbaum’s (2014) down-

ward mobility curve, measuring the proportion of the population that begins with income

above each poverty line and ends with income below the line.

A sufficient condition for (b)⇔(c) is f(y0, y1; z) ∝
∫ z

0
m(y0, y1; c)dc. For a given

poverty line z = ẑ, partition the set S into four subsets: S1 = {i ∈ S | y1
i < y0

i < ẑ},

S2 = {i ∈ S | y1
i < ẑ ≤ y0

i }, S3 = {i ∈ S | y0
i ≥ ẑ, y1

i ≥ ẑ}, S4 = {i ∈ S | y0
i < ẑ, y0

i ≤

y1
i }. For any subset Sa ⊂ S, denote fa(·; z) ≡ κ

∑
i∈Sa

(
min{y0

i , z} −min{y0
i , y

1
i , z}

)
and

ma(·; z) ≡ |S|−1
∑

i∈Sa
I(y1

i < z < y0
i ).
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Each i ∈ S1 experiences downward mobility on the interval [0, ẑ] for all z ∈ (y1
i , y

0
i )

⇒ individual i ∈ S1 increases m1(·; z) by |S|−1 for z ∈ (y1
i , y

0
i ) and by zero for z ≤ y1

i

and z ≥ y0
i ⇒ individual i ∈ S1 increases

∫ ẑ
0
m1(·; c)dc by |S|−1(y0

i − y1
i ). Summing over

all i ∈ S1,
∫ ẑ

0
m1(·; c)dc =

∑
i∈S1
|S|−1(y0

i − y1
i ).

y1
i < y0

i < ẑ ∀ i ∈ S1 ⇒ f1(·; ẑ) = κ
∑

i∈S1
(y0
i − y1

i )⇒

f1(·; ẑ) = κ|S|
∫ ẑ

0

m1(·; c)dc. (A.5)

Each i ∈ S2 experiences downward mobility on the interval [0, ẑ] for all z ∈ (y1
i , ẑ],

which increases m2(·; z) by |S|−1 for z ∈ (y1
i , ẑ] and by zero for all other z ⇒ individual

i ∈ S2 increases
∫ ẑ

0
m2(·; c)dc by |S|−1(ẑ− y1

i ). Summing over all i ∈ S2,
∫ ẑ

0
m2(·; c)dc =∑

i∈S2
|S|−1(ẑ − y1

i ).

y1
i < ẑ ≤ y0

i ∀ i ∈ S2 ⇒ f2(ẑ, ·) = κ
∑

i∈S2
(ẑ − y1

i )⇒

f2(·; ẑ) = κ|S|
∫ ẑ

0

m2(·; c)dc. (A.6)

Each i ∈ S3 does not experience downward mobility on the interval [0, ẑ]; summing

over all i ∈ S3 and integrating over our domain, we have
∫ ẑ

0
m3(·; c)dc = 0. y0

i ≥ ẑ and

y1
i ≥ ẑ ∀ i ∈ S3 ⇒

f3(·; ẑ) = κ
∑
i∈S3

(ẑ − ẑ) = 0 = κ|S|
∫ ẑ

0

m3(·; c)dc. (A.7)

Similarly
∫ ẑ

0
m4(·; c)dc = 0 because each i ∈ S4 does not experience downward mo-

bility on [0, ẑ]. y0
i < ẑ and y0

i ≤ y1
i ∀ i ∈ S4 ⇒

f4(·; ẑ) = κ
∑
i∈S4

(y0
i − y0

i ) = 0 = κ|S|
∫ ẑ

0

m4(·; c)dc. (A.8)

Given the definitions of fa(·; z) and ma(·; z) and that S = S1 ∪ S2 ∪ S3 ∪ S4 and S1 ∩
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S2∩S3∩S4 = ∅, we have f(y0, y1; z) =
∑4

a=1 fa(·; z) andm(y0, y1; z) =
∑4

a=1ma(·; z).

Hence, by (A.5)–(A.8), f(y0, y1; ẑ) = κ|S|
∫ ẑ

0
m(·; c)dc. This holds for all ẑ ∈ [0, z+] since

the choice of ẑ was arbitrary, which completes the proof.

Proof of Proposition 3 Analogous to the proof of Proposition 1 for FI.

Proof of Proposition 4 Given in text.
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Appendix B

A Three-Dimensional Model

We now demonstrate that the main forces we identify in our main framework—especially

the conflict between benevolence and self-interest—carry through in a model with three

line ministers (further generalizations to n ministers are immediate). Having three line

ministers does not change the FOC from what we have in Section 2.3.1: xj = max{rj −

Pβjcj/πj, 0}, for j = 1, . . . , 3. Here, we focus only on equilibria in which all agents

contribute a positive amount, so, for j = 1, . . . , 3,

xj = rj − Pβj
cj
πj
. (B.1)

Now, prestige is P =
∑3

j=1
πjxj
cj
, so, using (B.1), equilibrium prestige is

P ∗ =

∑3
j=1

rjπj
cj

1 +
∑3

j=1 βj
. (B.2)

Substitution of (B.2) into (B.1) yields total equilibrium antipoverty expenditures equal to

3∑
j=1

x∗j =
3∑
j=1

rj −

(∑3
j=1

rjπj
cj

)(∑3
j=1

βjcj
πj

)
1 +

∑3
j=1 βj

. (B.3)

The comparison between (B.2) and (B.3) immediately reveals the same conflict be-
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tween benevolence and self-interest previously explored. For instance, a self-interested

finance minister maximizes
∑3

j=1
rjπj
cj
, by assigning as many resources as possible to the

line minister with the largest πj to cj ratio. And a benevolent finance minister minimizes∑3
j=1

rjπj
cj
, by assigning as many resources as possible to the line minister with the smallest

πj to cj ratio.1

Similarly, the decisions of the technical committee follow by-and-large the same prin-

ciples we have identified in the main model. Examination of (B.2) reveals that a self-

interested committee assigns as much weight as possible to the dimension with the largest

rj to cj ratio; and this results in the same prescription of Section 3.3: use a unidimensional

poverty index, if possible. In contrast, a benevolent committee maximizes
∑3

j=1 x
∗
j in (B.3)

under the constraint that
∑3

j=1 πj = 1. The FOC of the Lagrangean, after simplifications,

is:
d

dπi

[(
3∑
j=1

rjπj
cj

)(
3∑
j=1

βjcj
πj

)]
= λ, for i = 1, 2, 3.

Simple differentiation yields

−βici
πi

(
3∑
j=1

rjπj
cj

)
+
riπi
ci

(
3∑
j=1

βjcj
πj

)
= πiλ,

and after summing the above over i = 1, 2, 3 we obtain 0 = λ. Then, dividing the FOCs

above one by the other we obtain the optimal weight distribution (π∗1, π
∗
2, π

∗
3), which equals((

1 + c3
c1

√
β3r1
β1r3

+ c2
c1

√
β2r1
β1r2

)−1

,
(

1 + c3
c2

√
β3r2
β2r3

+ c1
c2

√
β1r2
β2r1

)−1

,
(

1 + c2
c3

√
β2r3
β3r2

+ c1
c3

√
β1r3
β3r1

)−1
)
.

Focusing for instance on dimension 1, we see that π1 increases when c1 increases, c2 or

c3 decrease, r1/β1 increases, and r2/β2 or r3/β3 increase. Analogously to what determined

in the main model, a benevolent committee uses a multidimensional measure in which each

dimension’s weight increases the harder it is to reduce deprivations for the line minister in

1 Interestingly, the allocation to the “middle” dimension may remain the same, so the difference between
the outcomes of benevolence and self-interest is especially evident when comparing the dimension with the
largest πj to cj ratio vs. that with the smallest such ratio.



140

charge of this dimension.
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