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Dylan Fitz∗
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Abstract

Land reforms provide large transfers of assets that enable households to increase investments in agriculture,

but they can also lead to increases in human capital. Similarly, conditional cash transfers incentivize human

capital investments, but they can also increase productive investments in agriculture. Thus, both programs

have direct and indirect e�ects and may even complement each other, as land reforms provide productive assets

that increase the returns to investments while cash transfers provide liquidity that make investments possible.

In contrast, the goals of each program may con�ict as they compete for scarce household resources. This

paper jointly analyzes a recent land reform program and conditional cash transfer in Brazil in order to test for

independent and joint treatment e�ects. Although neither program increases total monthly per capita income

levels, the land reform increases agricultural asset holdings while the conditional cash transfer reduces some

agricultural investments. Joint participation leads to a more balanced investment strategy, although it forces

households to concentrate labor in own farm production rather than nonfarm employment. Collectively, this

suggests that participation in both programs enables households to follow pluriactive pathways with broad

investment strategies that may provide future �nancial gains and greater freedom.

Introduction

There are a variety of factors causing individuals to fall into and remain in poverty. While there is a tendency for

researchers and policy makers to search for the cause and solution to poverty, no single program has yet to universally
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University, IFPRI, the University of Florida - Gainesville, and the University of Utah for comments. I would also like to thank Jorge
Muñoz and Camille Bourguignon of the World Bank for their valuable discussions and access to the data.



2

reduce poverty across households. Some individuals are liquidity constrained and require access to credit in order

to undertake productive investments that increase long-term well-being. In contrast, those households lacking the

productive assets that enable high return investments will bene�t from asset transfers. In the context of multiple

market failures, cash cannot necessarily be used to purchase land and land cannot always be leveraged into credit,

resulting in a need for multiple policy interventions. As a result, programs need to be evaluated in terms of their

explicit goals - whether increasing educational and health outcomes, investments, or securing property rights - as

well as additional indirect outcomes and interactions with other programs. Programs can also have unintended

consequences and, by conducting evaluations in isolation, we fail to recognize the important interactions between

programs that can improve targeting and e�ciency with vital results for the poor. This paper argues that individual

programs may fail to overcome the various �chutes� into poverty - speci�cally a lack of productive assets and

insu�cient liquidity - and that their implementation should consider the various development �ladders� available to

households - including both agricultural and nonfarm pathways.

Focusing on household investment decisions, economic activities, and income levels, this paper provides a joint

analysis of Brazil's Programa Nacional de Crédito Fundiário (the National Program of Land Credit or the Land

Credit), a market-assisted land reform program (MALR), and Bolsa Família (Bolsa), a conditional cash transfer

(CCT) program targeting poor households. While land reforms are expected to increase many agricultural outcomes,

they can also enable children to increase school attendance. Similarly, conditional cash transfers subsidize human

capital investments, but may also be used to increase productive investments. This paper argues that asset and cash

transfers can either reinforce each other - since asset transfers provide land that encourages investment while cash

transfers provide liquidity that enables investment - or compete for scarce household resources - since households

must balance both investments and labor across di�erent activities. These programs can create synergies in either

agricultural or human capital investments, depending on the potential returns in either sector, and it remains an

empirical issue to evaluate how households respond. Furthermore, given that land reforms have been criticized

for providing insu�cient bene�ts and CCTs have been criticized for prioritizing educational investments without

alleviating current poverty, the joint implementation of both programs may improve outcomes by reducing present

and future poverty while building more viable rural communities.

This paper �nds that the Land Credit increases many agricultural outcomes, Bolsa reduces participation in several

agricultural activities, and households in both programs make balanced investments in agricultural and human

capital. Unfortunately, however, neither program can be proven to increase income. Speci�cally, the Land Credit

increases land ownership, animal ownership, agricultural assets, and participation in agricultural production. Bolsa

households have a lower probability of entering land ownership and they have lower levels of forest production.
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Although CCTs can be utilized to increase agricultural investments, this does not occur in Brazil. Households in

both programs have a lower likelihood of earning income from either paid labor or nonfarm employment. This is

likely to occur when access to land increases the returns to agricultural production while participation in Bolsa

reduces the availability of child labor, which causes adults to work in household agricultural production rather than

nonfarm employment in particular. Although increases in income would be expected after four years in the Land

Credit program, if households are able to maintain income levels while investing in both agricultural and human

capital, then this is a positive outcome that is likely to provide future bene�ts. Furthermore, land ownership

increases the independence of bene�ciaries and, with new opportunities in both agriculture and labor resulting from

joint participation in both programs, households may obtain the freedom to choose their own pathways. According

to Sen [2000], this freedom signi�es true development.

Tests are also conducted for robustness and heterogeneous treatment e�ects. The primary results are robust

across several di�erent speci�cations that restrict the sample to lower income households, control for attrition, and

rede�ne eligibility in order to alleviate concerns with the identi�cation strategy. Possible heterogeneity is evaluated

by interacting treatment e�ects with several baseline characteristics and there is some evidence of heterogeneity.

For example, female Land Credit bene�ciaries have signi�cantly lower gains in agricultural production, Bolsa

bene�ciaries in urban zones are less likely to increase agricultural production, and Bolsa transfers enable households

that already own some land at the baseline to increase their land holdings.

This paper utilizes a data set collected to evaluate the Land Credit program. A baseline survey was completed in

2006 that targeted recent bene�ciaries and developed a control group of households that had applied to the program

and been approved for participation, but had not yet received land. A follow-up survey was conducted in 2010. For

the joint impact evaluation, thresholds in Bolsa regulations are used to de�ne eligible and non-eligible households.

When combined, the households are classi�ed as either participating in both programs, only one program, or neither

program.

Northeastern Brazil provides an excellent context in which to analyze these issues since rural poverty remains a

major problem and there is a long history of state-led development projects that, if further improved, can provide

signi�cant gains for the region. In Brazil, the agricultural sector has experienced remarkable growth in recent

decades, however this overall growth is driven by large farms and masks the struggles of small farmers, many of

whom are in drought-troubled semi-arid zones in the North and Northeast (Helfand, 2004). In addition to over

700,000 families being forced to leave their land in the 1990s (World Bank, 2003), labor saving technologies have

reduced agricultural employment opportunities (Baer, 2008). Despite these problems, rural poverty declined by 11

percent in the 1990s as a result of increasing incomes from diverse sources, including social security transfers and
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migration, which had a small but signi�cant impact (Helfand and Levine, 2006). However, despite this reduction,

rural poverty persists as a major challenge for Northeastern Brazil and poverty levels remain at 70 percent as

of the year 2000 (Jonasson and Helfand, 2010). Given this climate of landlessness and rural poverty, since 1995

approximately 1.5 million families participated in land reforms throughout Brazil (Navarro, 2009) and Bolsa has

grown into an important national program. However, given the persistence of poverty, evaluations are required to

help improve the e�ectiveness of these programs.

There is a long history of state-led development projects in Northeastern Brazil. Historically, the state has used a

combination of public investment, subsidized credit, transfers, and government employment to support the North-

east, and this has helped maintain some regional equity throughout Brazil (Gomes and Vergolino, 1995). In semi-arid

areas of the Northeast, small farmers primarily plant domestic staples, such as maize, beans, and manioc, while

farmers with access to irrigation are sometimes able to plant cash crops including cashews, cotton, fruits, and veg-

etables (Sietz et al., 2006). Baer [2008] notes that the state maintains an important role in the Northeast but that

state investments have not increased productivity and have, instead, created a dependence on transfers. Overall,

this suggests that both land reforms and CCTs are, and will continue to be, important rural development policies

in the Northeast. In order to break the Northeast's dependency on transfers, these programs should be evaluated

with respect to their ability to break poverty traps by enabling productive investments with long-term bene�ts.

Crucially, there are indications that the Northeast, which has outgrown the rest of Brazil in the last decade,

is becoming a more dynamic region that is scrambling to �ll new jobs with trained workers (The Economist,

2011b). The Northeast has the lowest percentage of nonfarm employment in Brazil, given that only 25 percent

of households list nonagricultural jobs as their principle occupations, but Jonasson and Helfand [2010] note that,

in contrast to earlier research by Graziano da Silva and del Grossi [2001], this indicates that nonfarm income is

becoming increasingly important.1 Access to nonfarm employment and earnings are determined by both supply-

and demand-side factors, and educational attainment increases both access to high return nonfarm opportunities

as well as the earnings from these positions (Jonasson and Helfand, 2010). Verner [2005] shows that returns to

education are highly heterogeneous throughout the Northeast, that nonfarm incomes are higher than agricultural

returns, and that job creation has occurred, but that many of these jobs are informal. Given the potential returns to

education, it is likely that Bolsa transfers will encourage many households to send their children to school (Cardoso

and Souza, 2004; Melo and Duarte, 2010; de Janvry et al., 2012) and, depending on the availability of jobs, these

investments in education may provide large future returns.

1This parallels trends in other developing nations, where nonfarm income can comprise approximately 40 percent of household income
in many rural areas (Reardon et al., 2001; Barham et al., 2011).
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Interactions Between Asset and Cash Transfers

In general, we expect the Land Credit to improve agricultural outcomes and Bolsa to increase human capital

investments, but alternative possibilities exist. Given the increasing importance of nonfarm earnings in Northeastern

Brazil, households may prioritize human capital investments. However, given that all households in the sample

applied to the Land Credit, thus expressing an interest in agricultural production, they may be more inclined to

invest in agriculture than the general population. In a pluriactive context, multiple programs remain necessary and

many households will choose to invest in both agricultural and human capital.

These programs can either complement each other or force households to further balance the allocation of scare

resources such as labor and income. First, these programs may be complementary with regards to agricultural

investments because, while land reforms can increase household welfare, they may also require additional access to

credit, insurance, technical assistance, and other provisions. Because the need for land reform in Brazil is driven,

in part, by changes to the terms of trade that hurt small farmers and force many to leave their land (Baer, 2008),

simply providing land will not end the rural exodus without remedying these problems. The addition of regular

cash transfers to agricultural households can enable farmers to overcome both liquidity and insurance constraints

by providing cash and a secure baseline income.2 If the programs are complementary, joint access to land and cash

transfers can enable households to increase agricultural investments and become more likely to escape poverty via

an agricultural pathway. When combined, cash transfer programs can unlock the potential of land reform programs,

and land reform programs can multiply the impact of cash transfer programs.

This complementary impact is more likely to occur in the context of multiple market failures, where access to

liquidity may not allow households to purchase land and access to credit is limited, even when land ownership could

serve as collateral. CCTs are expected to increase educational and health outcomes,3 but recent research suggests

that they can also provide the liquidity (and stable income) necessary for productive investments. This occurs in

Mexico, where Gertler et al. [2012] �nd that Oportunidades increases agricultural investments, and in South Africa,

where Lovo [2011] �nds similar impacts for an unconditional cash transfer. In this context, joint participation in

both programs should increase agricultural investments beyond the impact of the Land Credit alone, since these

households obtain productive assets and the liquidity necessary to increase investments.

2Cash transfers can enable investments by either providing liquidity or, by receiving a secure monthly payment, overcoming insurance
constraints (Gertler et al., 2012). Bianchi and Bobba [2011] argue that investments respond most to the alleviation of insurance rather
than liquidity constraints. Dercon and Christiaensen [2011] develop an explicit model of credit and insurance constraints to analyze
how households may respond to both of these factors while making agricultural investment decisions. Without accurate measures of
risk in the data, this paper does not di�erentiate these impacts.

3The direct impact of conditional cash transfers on outcomes such as child health, nutrition, and educational attainment are well
established. For example, see Hoddinott and Skou�as [2004], Behrman and Hoddinott [2005], Rawlings and Rubio [2005], and Parker
et al. [2008].
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Second, land reforms and CCTs may be complementary with respect to human capital investments. While CCTs

subsidize school attendance, land ownership can provide a stable asset and income base that enables households

to better cope with reduced child labor. Research suggests that some land reform bene�ciaries choose to invest in

human capital, even at the expense of agriculture (Deininger et al., 2008), and the ownership of small amounts of

land can allow households to maintain school attendance during negative shocks (Conning et al., 2001). Winters and

Chiodi [2011] �nd that households transition from agricultural to nonfarm employment as human capital increases,

but that the magnitude of these transitions depends on household asset levels. This suggests that, even if land

reforms fail to increase the standard agricultural indicators of success, they may provide households with important

indirect bene�ts.

A third possibility also exists in which, rather than complementing each other, land reforms and CCTs cause

households to further balance the allocation of scarce resources. For example, households must choose how to

balance both adult and child labor across various activities. The Land Credit increases the returns to agricultural

labor and may, as a result, pull adult labor away from nonfarm employment and child labor away from school. In

contrast, Bolsa provides payments for school attendance and, as a result, may reduce child labor.4 Davis et al. [2005]

�nd evidence that Oportunidades provides a larger increase in health and nutritional outcomes for households that

do not simultaneously receive PROCAMPO transfers, an agricultural cash transfer program, possibly because of

the higher shadow price of time for agricultural households. In this context, by providing access to land, households

may become less likely to meet Bolsa conditionalities. However, those households that do receive land and send

their children to school are likely to pull adult labor away from nonfarm employment in order to work on the farm.

This indicates that these households invest both in agriculture and education, but are forced to transfer adult labor

into agricultural production and, as a result, the impact on current income is ambiguous.

In this context, it is expected that the Land Credit will increase agricultural outcomes, that Bolsa will increase

educational outcomes, and that joint participation in both programs will allow households to invest in both agricul-

tural and human capital - although both at lower levels than in the presence of complementarities - while shifting

labor from nonfarm employment to agricultural production. Rather than joint participation increasing agricultural

investments, total agricultural investments may even decline with joint participation white the impact on current

nonfarm labor is likely to be negative.

4Although school and child labor must compete for some portion of a child's time, de Janvry et al. [2006] argue that they are not
necessarily in con�ict since children can both attend school and still work during the same day. Ravallion and Wodon [2001] analyze a
school subsidy in rural Bangladesh and �nd that subsidies increase schooling by signi�cantly more than they reduce child labor, thus
indicating that school and child labor are not direct substitutes since leisure can also be changed. A similar �nding is provided by
Skou�as and Parker [2001], who show that Oportunidades increases school attendance by more than child labor declines, particularly
among girls who tend to work in domestic jobs that can more easily be combined with schooling.
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In addition, joint access to land reforms and CCTs provides an interesting context in which to evaluate how

households respond to these programs based on the gender of the recipient. Many recent land reforms, including

the Land Credit program and a similar program in South Africa, target female headed households but females

remain far less likely to own land (Deere and León, 2003; FAO, 2011). CCTs frequently target transfers to mothers

due to evidence that mothers spend more on children. In particular, Thomas [1990] uses data from Brazil to argue

that unearned income controlled by women has a much larger impact on child health than similar income controlled

by men. Similarly, Du�o [2003] �nds that pension payments transferred to grandmothers have signi�cant impacts

on child health outcomes among girls but that no e�ect exists for transfers to grandfathers. However, recent studies

suggest that credit access may bene�t male more than female business owners (de Mel et al., 2008; Banerjee et al.,

2010) and that credit access may only bene�t females who are already earning relatively higher incomes (Fafchamps

et al., 2012). By evaluating treatment e�ects interacted with the gender of the bene�ciary, we are able to test

whether or not gender determines the impact of either access to assets or cash. This paper �nds that, overall,

males and females respond similarly to the programs although females may still face discrimination in agricultural

production. In addition, tests are conducted for di�erential impacts based on location, baseline assets, migration,

and other factors.

Surprisingly, joint impact evaluations are not common in the literature, although several papers have compared

conditional cash transfers tied to human capital investment (Oportunidades) and cash transfers targeting agricultural

producers (PROCAMPO) in Mexico. Todd et al. [2010], in evaluating households with potential access to both

of these cash transfers, �nd evidence that Oportunidades increases several agricultural outcomes including land

use, livestock ownership, and crop spending (as in Gertler et al., 2012) and that Oportunidades and PROCAMPO

are complementary in some cases but not others. Ruiz-Arranz et al. [2006] �nd that both programs increase food

security at similar levels, although this occurs through either increased food purchases from Oportunidades or

increased home production from PROCAMPO households. It is also possible that agricultural households face

higher shadow prices of time and, as a result less likely to meet conditionalities Davis et al. [2005].

Winters and Davis [2009] argue that agricultural programs (including PROCAMPO) tend to bene�t wealthier

households while social programs target poorer households and focus on human capital investment with long-term

gains, thus indicating the need for policies that target poorer agricultural households with immediate bene�ts. With

these concerns, Handa and Davis [2006] argue that CCTs should be better designed to reduce current poverty in

addition to targeting future poverty reductions. This paper provides an analysis of these issues in the context of

Brazil by evaluating programs that transfer assets and cash, thus attempting to create many short- and long-term

gains. Whereas other similar joint impact evaluations have only analyzed cash transfers (both educational and
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agricultural) this paper evaluates an asset transfer alongside a CCT, which create new opportunities for investment

in both agricultural and human capital.

This research provides several contributions to the literature. First, it provides a joint impact evaluation of two major

policy interventions. There are surprisingly few joint impact evaluations and future research should emphasize the

interactions between programs to test the need for multiple policy interventions. Second, the identi�cation strategy

combines a standard treatment and control analysis of the Land Credit while using discontinuities in Bolsa eligibility

to conduct the joint analysis. This illustrates how joint impact evaluations can be conducted using existing data

sets. Third, this paper extends the gender-based research to analyze how male and female bene�ciaries respond

to access to not only cash transfers but also productive assets. Finally, the existing literature on joint evaluations

focuses heavily on Mexico, where evaluations of educational (Oportunidades) and agricultural (PROCAMPO) cash

transfers have been conducted.5 This paper extends this literature to Brazil, which is a world leader in both

land reform and CCTs and enables veri�cation of these key �ndings, and, rather than focusing on two types of

cash transfers, evaluates how household behavior changes as they gain access to both productive assets and cash

transfers.

The structure of the paper is as follows: the next section frames this research in the literature on poverty traps, land

reforms, CCTs, and credit access; the programs and data are described; the joint impact evaluation is developed

and implemented; and the �nal section concludes.

Literature Review

Poverty trap models de�ne contexts in which certain households, based on their economic environment and initial

circumstances, remain stuck in poverty while households with more favorable circumstances can transition to higher

income levels. Poverty traps can inhibit agricultural investments (Dercon, 1998; Lybbert et al., 2004; Carter and

Barrett, 2006), human capital investments (Basu and Van, 1998; Emerson and Souza, 2003; Das, 2007), entry into

entrepreneurship (Buera, 2009), and the growth of existing �rms (de Mel et al., 2008; Banerjee and Du�o, 2008).

Overall, this literature suggests that households may be stuck in poverty due to either a lack of access to capital or

a lack of productive assets.

Many poverty trap models are driven by incomplete credit markets since, without access to credit, households

cannot undertake productive investments, even in cases where the expected returns are su�ciently large to repay

5Joint impact evaluations in Mexico, which are further evaluated in the next section, focus on either agricultural production (Todd
et al., 2010) or food security and health outcomes (Davis et al., 2005; Ruiz-Arranz et al., 2006).
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loans and enable households to enter new, higher return, economic activities. Barrett et al. [2008] argue that many

agricultural households can escape poverty with the bene�t of a capital transfer and that programs may be most

e�cient if they target households close to the threshold separating poor from nonpoor households. With respect to

�rms, de Mel et al. [2008] randomly provide credit to businesses in Sri Lanka to show that many small and medium

sized �rms are credit constrained while Banerjee and Du�o [2008] show that many �rms are credit constrained in

India. With access to credit, these �rms make productive investments that pay o� at high returns.

In the context of missing credit markets, cash transfer programs may ease liquidity constraints and enable households

to undertake productive investments, thus providing an indirect program bene�t. For example, Oportunidades

increases agricultural investment and income since households invest about 26 percent of their transfers and consume

the rest (Gertler et al., 2012).6 In a separate evaluation of Oportunidades, Todd et al. [2010] �nd that transfers

increase food production and agricultural investments, particularly among households that simultaneously receive

additional PROCAMPO payments targeted for agricultural households. PROCAMPO transfers have been shown

to have a large multiplier e�ect among households with su�cient assets, as medium and large farms use transfers

to increase productive investments (Sadoulet et al., 2001). Given that CCTs are received only when children attend

school, it is possible that a large portion of the transfers compensate for lost labor earnings and, in some cases, do

not increase liquidity.

An unconditional cash transfer program in South Africa has been found to increase technical e�ciency (Lovo, 2011),

to increase nutritional status among girls (Du�o, 2003), to increase schooling while reducing child labor (Edmonds,

2006), and to increase adult labor by enabling costly migration (Ardington et al., 2009).7 Several of these papers

utilize an age discontinuity in transfer eligibility to conduct impact evaluations and this method is employed in the

analysis of Bolsa transfers.

In addition to insu�cient liquidity driving poverty, many households remain poor because they either lack productive

assets or their assets have insu�cient returns to spur investments in higher return activities. As illustrated in

Fitz [2013b], access to cash enables households to increase investments and overcome poverty traps, but only

among those households with su�ciently productive assets. This may be the reason that, although cash transfers

6Gertler et al. (2012) note that cash transfers can enable investments by either reducing credit constraints or by enabling risky
investments since a baseline income level is ensured by the CCT program. Bianchi and Bobba [2011] argue that entrepreneurship
is more responsive to future transfers than previous transfers and that this suggests that households are more constrained by the
lack of insurance than the lack of credit. However, while it may be that guaranteed future income can enable investment (Bianchi
and Bobba, 2011), doubt about future income can also increase savings and investment. Ravallion and Chen [2005] analyze China's
Southwest Poverty Reduction Project, which provided large cash transfers, and �nd that households preferred to save rather than
consume the gains due to perceived doubts about whether or not the program would persist. Thus, there is con�icting evidence about
how the probability of future payments can impact current consumption, investment, and savings, but recent research suggests that
cash transfers can increase investment, in part through the alleviation of liquidity constraints.

7Additional research suggests that the program targets poor households (Case and Deaton, 1998) and reduces adult labor supply
(Bertrand et al., 2003).
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increase agricultural investments in Mexico (Gertler et al., 2012), they do not do so in Nicaragua (Maluccio, 2010).

Banerjee et al. [2010] show that microcredit increases investment among certain households with the ability to start

microenterprises while other households do not utilize loans to begin businesses and instead increase consumption.

In an analysis of a credit program in Thailand, Nelson [2011] �nds similar evidence that access to credit enables

households at speci�c wealth levels to become entrepreneurs. This suggests that liquidity constraints do not impede

all poor households from escaping poverty and, instead, many remain poor because they lack productive assets and

are not able to invest even with access to cash. Thus, further evidence is required to better identify the contexts in

which access to cash will spur increased investments and long-term gains.

Combining these two causes of poverty, we can conclude that programs that provide the potential to earn income

but fail to provide su�cient credit ultimately may prove to be unsuccessful. This applies to land reforms, which may

provide access to land but, without su�cient credit support, may not enable many households to escape poverty.

In Honduras and Nicaragua, Boucher et al. [2005] �nd evidence that market liberalization policies increased land

titling, but that, even with secure titles, access to credit did not follow. Barham et al. [1996] show that many

small producers in Guatemala are credit constrained and argue that government intervention may be required to

overcome credit market failures. In these contexts, creating new small farms will not ensure their survival without

additional help. In an evaluation of the Land Credit, the World Bank argues that recent land reform bene�ciaries

will be successful in areas with su�cient land quality, water access, and proximity to markets, so long as they are

able to obtain technical assistance and credit (World Bank, 2009).

Overall, the core argument explored here is that poverty is often caused by either a lack of credit or productive

assets. In contexts of multiple market failures, access to both assets and cash are necessary. Importantly, assets

and cash are often non-fungible since land may not be leveraged into credit and land market failures often impede

households from purchasing land even with credit.8 As a result, households that bene�t from land transfers and

obtain secure and regular cash �ows may achieve increased bene�ts compared to households with access to either

land or cash but not both. Because of the presence of sustained, broad-scale programs o�ering both land and

liquidity support, the Brazilian context provides an excellent opportunity to evaluate these issues.

The multiple asset poverty trap model developed in Fitz [2013b] suggests that households will invest more in human

capital rather than agriculture if there are larger potential earnings in nonfarm labor than agricultural production.

With limited capital access, households must optimally allocate income across consumption and investment in either

agricultural or human capital and households are more likely to invest in human capital if su�cient employment

opportunities exist. Given the increasing importance of nonfarm income in Northeastern Brazil and the continual

8Carter and Salgado [2001] provide evidence that land sales markets do not bene�t the poor while rental markets are more likely to.
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challenges facing family farms, especially in semi-arid regions, it is possible that households that obtain land and

regular Bolsa transfers may, rather than using the additional cash to invest in agriculture, choose to invest further

in human capital.

Overall, many households remain poor because they lack either productive assets, crash, or both. Since land reforms

can provide immediate gains while CCTs encourage human capital investments that may not provide immediate

�nancial returns, a combination of both programs can serve to create better educational attainment and greater

agricultural investments that produce more vibrant rural communities with short- and long-term gains. By providing

a context to evaluate households at the crux of these transitions - households with new opportunities to invest in

agricultural assets, human capital, or even both simultaneously - the joint analysis provides an excellent opportunity

to study these issues. In addition to these investment decisions, we will analyze whether or not income measures

suggest that households have pro�ted from these investments.

By analyzing transitions from 2006 to 2010, it should be possible to identify whether or not bene�ts have accrued.

Keswell and Carter [2011] �nd signi�cant gains three to four years following a land reform, Gertler et al. [2012]

show that CCTs lead to increases in agricultural investments after only 18 months, and de Janvry et al. [2012] show

that Bolsa reduces dropout rates in response to many short-term factors. This indicates that Bolsa transfers and

the receipt of land are likely to produce many signi�cant impacts within this time frame, although it is also likely

that many impacts will continue to evolve through time.

Policy Interventions

The Programa Nacional de Crédito Fundiário (Land Credit) was implemented in 2002 as the largest and most recent

iteration of MALR in Brazil and, by 2008, it had settled over 40,000 families (World Bank, 2009). In addition to a

separate subdivision that assists existing family farms, the Land Credit and Rural Poverty Alleviation (CF-CPR)

program provides loans for groups of landless farmers to purchase land from willing sellers. To be eligible for the

Land Credit, households must be landless (or have insu�cient land to subsist), possess experience as rural laborers

(at least �ve out the previous �fteen years), and be poor (with family incomes below R$5,800 per year and asset

holdings under R$10,000). Rather than applying individually, farmers organize into associations that identify land

for purchase and create detailed farm development plans that are reviewed by community organizations before

advancing to state level reviews. Once approved, associations receive up to R$15,000 per family to use for both
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the purchase of land and investments in the new settlements.9 Partially in an attempt to drive down the costs

of land reform, the funding is designed to incentivize negotiations over land prices. The transfer of R$15,000 per

family consists of both a loan for the land purchase (which can be up to half of the total transfer) and a grant

for infrastructure investments, with repayments required on the land loan but not the investment grant. As a

result, negotiating for lower land prices reduces the repayment burden while simultaneously increasing the size of

the investment grant. Land loans are expected to be repaid within twenty years and a two-year initial grace period

is provided. However, given this structure, farmers face a trade-o� between purchasing better quality lands and

having more grant money and this may reduce the probability of reaching high return agriculture by encouraging

the purchase of low quality lands. Grants money is often used to build or improve housing, roads, and fences, for

example. On new settlements, households combine individual production with cooperative production, which is

often used for cash crops to help repay land loans.

Evaluations of the Land Credit program provide inconclusive �ndings.10 While the program has clearly provided

access to land, the World Bank (2009) concludes that success depends on access to additional credit, technical

assistance, and water access, many of which are unavailable in remote regions where many bene�ciaries received

land. Another evaluation �nds that some farmers can transition into lucrative cash crops (co�ee, cacao, and

rubber) but that many bene�ciaries require additional credit and more initial funds to enable the purchase of better

land (Ministério do Desenvolvimento Agrário, 2009). An evaluation of a previous MALR �nds that incomes did not

increase although bene�ciaries did shift labor into agriculture (Ministério do Desenvolvimento Agrário, 2008). Land

loan repayments were fairly small, averaging R$300-400 per year and repayment rates were high, at 97.6 percents

(World Bank, 2009).

While the joint impact evaluation will test whether or not CCT payments can help households overcome liquidity

constraints related to agricultural investments, Land Credit bene�ciaries do have access to some credit sources.

First, the grant component of the Land Credit is utilized for infrastructure improvements that may help increase

productivity within the new settlements. Second, recent land reform bene�ciaries receive preferential access to

speci�c lines of credit through the Programa Nacional de Fortalecimento da Agricultura Familiar (PRONAF, or

the National Program of Strengthening Family Agriculture). Despite these sources of grants and credit, the Land

Credit was not designed to guarantee su�cient credit and it is expected that bene�ciaries transition into private

sources of credit (Deininger, 1999; World Bank, 2009). In this context, conditional cash transfers are one possible

source of liquidity.11

9Additional transfers are provided in certain situations, including R$2,000 for households in semi-arid climates and R$1,000 for
ecological investments.

10See Sparovek and Maule [2009] and Fitz [2013a] for a summary of these �ndings.
11Furthermore, as explained in the data section, the data utilized in this paper does not contain information on whether households



13

In 2003, President Lula formed Bolsa Família (Bolsa), as a combination of multiple programs.12 Although less

studied than Oportunidades, by 2007 Bolsa provided payments of of R$7.5 billion (approximately US$4 billion)

to over 11 million families, which is more than double the number of Oportunidades bene�ciaries (Glewwe and

Kassouf, 2010). Bolsa transfers are conditional on school attendance (at least 85% for children ages six to �fteen)

and regular health check-ups for children under seven years of age. As with most CCT programs, payments are

targeted to female heads of households. This paper evaluates the impacts of Bolsa using eligibility at the time of

the baseline survey, as is common in evaluations of Oportunidades, despite changes in the ages of eligible children

imposed in 2008 (Parker et al., 2008).

Two types of bene�ts are available to households living in poverty (de�ned to be less than R$120 monthly per

capita income). First, households receive R$15 each month for up to three children aged �fteen and younger with

regular school attendance.13 Second, those households living in extreme poverty (less than R$60 monthly per capita

income) receive an additional monthly transfer of R$50, regardless of whether or not they have children. Thus,

Bolsa provides a conditional cash transfer to poor households with children and an unconditional cash transfer to

households living in extreme poverty. Table 1a summarizes the monthly Bolsa payments.

To become eligible for Bolsa, households self-report income while registering in the Single Registry (Cadastro Único)

that oversees all government transfers. While self-reporting income presents some challenges for identi�cation and

may encourage some households to under-report income, Bolsa does verify income in multiple ways (Soares et al.,

2010). First, the Single Registry collects information on incomes and consumption so that households that report

consumption levels signi�cantly larger than reported incomes can be re-evaluated. Second, federal databases enable

veri�cation of formal-sector earnings. Overall, these veri�cations help ensure that most Bolsa bene�ciaries have

incomes below the eligibility thresholds. In addition to the veri�cation of household incomes, Soares et al. [2010]

note that �as of late 2008, education conditionalities were monitored for 85 percent of bene�ciaries, and health

conditionalities were monitored for 59 percent of bene�ciaries.� Bolsa has a highly decentralized structure that

should improve the targeting of poor households, but may simultaneously cause transfers to become susceptible

to patronage (Handa and Davis, 2006). The implementation of Bolsa di�ers across municipalities and may even

improve when mayors face reelection (de Janvry et al., 2012).

sought private credit or not, but only 3% of households have individual loans. Bolsa payments enable us to identify treatment e�ects
based on eligibility and thus potentially isolate the impact of regular cash payments as a possible means to relax liquidity constraints.

12These programs include Bolsa Escola (an educational CCT that began in several cities in 1995), Gas Vouchers, the Program for
the Eradication of Child Labor, and the Food Grant Program.

13As of 2008, Bolsa provides payments for children ages sixteen and seventeen and three transfer components exist. First, households
classi�ed as living in extreme poverty (monthly per capita income less than R$60) receive the Basic Bene�t of R$62 per month, regardless
of the number of children. Second, the Variable Bene�t provides a payment of R$20 per child age �fteen and under, for up to three
children. Third, the Variable Youth Bene�t provides a payment of R$30 per child age sixteen and seventeen, for up to two children.
These payments can be categorized in Table 1b.
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In general, existing studies show that Bolsa provides many bene�ts. From 1995 to 2004, Brazil's Gini coe�cient

fell by 4.7 percent, with Bolsa driving 21 percent of this reduction (Soares et al., 2006). Bolsa increases adult labor

participation by 2.6 percent (Oliveira et al., 2007) and increases school enrollment rates (Ferro and Kassouf, 2005;

Glewwe and Kassouf, 2010; de Janvry et al., 2012), but it may simultaneously increase failure rates relative to non-

bene�ciaries (de Janvry et al., 2007; Oliveira et al., 2007). However, Bolsa may not increase consumption and does

not signi�cantly increase vaccination rates, although this may be driven by limitations in access to health services

(Oliveira et al., 2007; Soares et al., 2010). Given these results, Bolsa should not be the only program implemented

since households may bene�t from additional programs that encourage the adoption of new technologies and provide

more immediate returns to human capital.

Data Set and Key Variables

The empirical analysis utilizes a data set collected to evaluate the Land Credit program with a baseline survey

completed in 2006 and a follow-up survey conducted in 2010. The selection of Land Credit bene�ciaries involved

the random selection of both settlements and a subset of households within each settlement. Control group asso-

ciations were selected from a list of approved applicants, thus indicating that they applied for and were selected

for participation, but these households did not receive land.14 Control group associations were also selected from

areas to to bene�ciary settlements and a random subset of households was selected from each association. Keswell

and Carter [2011] argue that the receipt of land through MALRs is often random as legal challenges and actions

by the sellers determine whether or not qualifying households receive land. As explored in the next section, Bolsa

identi�cation relies on the use of household demographic and income data to de�ne eligible and ineligible groups.

Information was collected on household demographics, income sources, and several other areas. As explained below,

the analysis controls for many household demographic variables, characteristics of the o�cially enrolled bene�ciary

of the Land Credit, and baseline assets. To compare program impacts, results are analyzed across a range of

outcome variables including agricultural and nonagricultural investments, economic activities, and income levels.

The analysis of agricultural investments focuses on land ownership, animal ownership (including cattle, mules,

goats, pigs, poultry, �sh, and others), and forest production (including extractive products, charcoal production,

Brazil nuts, and other activities), all in terms of the likelihood of investments (using binary measures) and the level

of investments. Furthermore, the likelihood of irrigation and the value of agricultural assets (including tools and

14Eventually, some control households did enter the program and those households are removed from the control group in this paper
in order to focus on the impact of access to land and they are later added to the control group as a robustness check.
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machinery) are evaluated. Additionally, the value of nonagricultural assets (including cars, houses, and household

appliances) is evaluated, but the data does not currently enable an analysis of human capital or other nonagricultural

investments.

Income sources and changes in incomes are evaluated to determine the overall impacts of these programs on well-

being. Both agricultural and nonfarm labor are important in Northeastern Brazil and this paper uses binary

outcomes to measure whether or not households earn paid income, work as agricultural producers, or earn nonfarm

labor income. To capture changes in income from 2006 to 2010, total income, the value of agricultural production,

and the amount of labor income are analyzed, all measured in monthly per capita terms. These results will determine

whether households are transitioning into agricultural production or nonfarm labor as a result of these programs

and whether or not total income levels are increasing.

Overall, the sampled households are poor in both income and assets. At the time of the baseline survey, average

monthly per capita income was approximately R$120, equal to the US$2 a day poverty line that de�nes Bolsa

eligibility. Overall, 84 percent of households were agricultural producers and 40 percent of households worked in

nonfarm labor, and 64 percent worked in agricultural labor. Thus, households participate in diverse economic

activities yet agricultural production remains important. In addition, there appear to be few microenterprises as

only 6 percent of households sold nonagricultural products produced at home. Only 6 percent of households owned

land at the time of the baseline thus indicating the low level of productive assets possessed by households. Despite

lacking land ownership, many households owned animals (82 percent) and engaged in forest production (53 percent).

Joint Evaluation Strategy

Identi�cation of the Impact of the Land Credit

The Land Credit analysis relies on comparisons between the bene�ciaries and the pipeline control group, which

is shown to provide a good comparison both in terms of household demographic characteristics and baseline asset

levels.15 Despite these similarities, it remains important to control for possible observable and unobservable factors

that can in�uence selection into the program and household responses to the program. The analysis controls for

possible selection on observables by including a range of demographic and asset controls in the econometric analysis.

Furthermore, a propensity score estimation, as done in Fitz [2013a], ensures that bene�ciary and control households

15Fitz [2013a] conducts an evaluation of the Land Credit - using both a binary and duration of treatment analysis - and �nds evidence
that the Land Credit increases investments in agricultural assets and participation in certain agricultural activities, but that it does not
signi�cantly increase incomes among bene�ciaries.
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are adequately comparable while households that do not meet the common support assumption are removed from

the joint analysis.

Furthermore, the inclusion of the application date provides a control for possible selection on unobservables under

the assumption that the timing of application for the program in�uences both the receipt of land and the response

to land. For example, if more entrepreneurial applicants both apply to the program earlier and also respond more

positively to treatment, this can bias the results. Consequently, the year of application is controlled for (Keswell

and Carter, 2011).

Identi�cation of the Impact of Bolsa

Eligibility for Bolsa relies on thresholds in both the ages of children and household income and this enables the

identi�cation of treatment e�ects for Bolsa transfers. Generally, this approach compares eligible households to those

that are either just ineligible or further from being eligible, and the identi�cation relies on households being similar

across these thresholds other than for Bolsa.16 The analysis parallels similar evaluations of an unconditional cash

transfer in South Africa that classify discrete groups based on whether a household is eligible and how close to

eligible it is.17

In a comparison of identi�cation strategies that use either age discontinuities or the randomized design of Oportu-

nidades, Buddelmeyer and Skou�as [2004] �nd that discontinuity approaches e�ectively estimate treatment e�ects

for many outcome variables and that inconsistencies across the two approaches may be explained by anticipation

e�ects and speci�c problems related to the randomized control group (and thus provide a possible bene�t to dis-

continuity approaches even over randomization). Bolsa can be analyzed using either discontinuities in eligibility or

propensity score methods, however the former method is preferred in order to deal with the endogenous decision to

participate in the program.18 This endogeneity can be overcome by analyzing program eligibility rather than the

actual receipt of transfers as a means of calculating intent to treat estimators. Whereas propensity score evaluations

that utilize the actual receipt of transfers may su�er from endogeneity, a discontinuity approach, based on eligibility,

can overcome this limitation.

16While current data limitations make standard regression discontinuity analysis impossible, this will be introduced when feasible
(Hahn et al., 2008; Lemieux and Lee, 2010).

17See, for example, Case and Deaton [1998], Du�o [2003], Bertrand et al. [2003], and Edmonds [2006]. Rather than relying on exact
ages, Du�o [2003], for example, calculates whether or not each household has a member that is within �ve years of becoming or being
eligible, among other controls.

18For Bolsa, propensity score estimations are used to evaluate the impact of Bolsa on child labor and school attendance (Cardoso and
Souza, 2004) and health outcomes (de Brauw et al., 2010).
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Calculating Bolsa Eligibility

To satisfy the age requirements for Bolsa, households must have children ages �fteen or under. Without exact data

on the ages of children, this identi�cation strategy will compare households that are eligible (with children under

fourteen years of age) to those that are just ineligible (with children between fourteen and eighteen) and those that

are further from eligibility (with older children).19 As a result, the results are likely to underestimate the treatment

e�ects since some households in the control group (those with children ages fourteen and �fteen) are, in fact, eligible

for Bolsa payments.

In addition to satisfying age requirements, households are eligible for Bolsa transfers if they are classi�ed as living

in poverty (less than R$120 monthly per capita income). An additional transfer is available to households living in

extreme poverty (less than R$60 monthly per capita income) regardless of whether or not there are children. Given

variation in income levels across time, it is likely that the baseline income data does not parallel income levels as

reported in the Single Registry used to determine Bolsa payments. However, using income measures from a data

set unrelated to Bolsa eligibility should provide a good independent measure of income.2021

Together, these age and income eligibility estimations accurately predict the receipt of government bene�ts.22 Table

2 shows that predicted Bolsa eligibility is a highly signi�cant predictor of whether or not transfers are received and

the predicted amount of Bolsa transfers accurately predicts the total amount received through government transfers.

With the construction of an accurate measure of Bolsa eligibility to interact with the Land Credit analysis, a

regression approach is introduced that relies on this information to calculate individual and joint treatment e�ects

for the Land Credit and Bolsa programs.

Joint Treatment Groups

This framework provides four groups for analysis: Land Credit bene�ciaries that are Bolsa eligible (215 households);

Land Credit bene�ciaries that are not Bolsa eligible (121 households); Bolsa eligible households without the Land

19With current data limitations, the change in eligibility cannot be utilized for identi�cation and Bolsa age-eligible households are
de�ned to be those with children under the age of fourteen during the baseline. This provides the closest possible measure of whether or
not there are children �fteen or under. With the 2008 extension of transfers to sixteen and seventeen year-olds, these same households
are de�ned to be eligible in the 2010 survey, since thirteen year-olds are by then seventeen and still eligible.

20As noted, earlier, the self-reporting of income poses some challenges for a discontinuity design (Lemieux and Lee, 2010), but Bolsa
does verify income in several ways and the present independent measure of income provides a good proxy for Bolsa eligibility.

21In general, most CCTs do not regularly drop households that increase income above the threshold or add households that drop
below the threshold (Handa and Davis, 2006).

22Government bene�ts are evaluated rather than just Bolsa transfers due to limitations with the available data. Government bene�ts
include Bolsa transfers as well as transfers from the Program for the Eradication of Child Labor (PETI), which provides payments to
families with working children (especially in high risk jobs) who enroll their children in school, but does not have the same income
restrictions, and several other programs.
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Credit (81 households); and households without the Land Credit that are not Bolsa eligible (44 households).

Summary statistics are provided for these four groups in Tables 3a-d, in which signi�cance tests compare each

group to the remaining three. Land Credit bene�ciaries generally applied earlier for the program and are more likely

to have male bene�ciaries. Bolsa eligible households have signi�cantly di�erent demographic variables, including

larger families, more children, and lower income levels, as predicted from the eligibility requirements. In contrast,

households that are ineligible for Bolsa appear to earn higher incomes through nonfarm labor earnings. There are

similar levels of baseline assets across the four groups, but the number of signi�cant di�erences across groups in

2010 indicates that programs are in�uencing household investment and participation in various economic activities.

Joint Regression Approach

With these four groups, the following econometric speci�cation utilizes the age and income thresholds for Bolsa

transfers as well as other variables intended to control for possible selection into the Land Credit. The following

speci�cation controls for households that are just ineligible for Bolsa, using both age and income measures, in order

to test whether there is a di�erential treatment e�ect on Bolsa eligible households while interacting this treatment

with the Land Credit.23 For each household i in settlement j, de�ne binary treatment indicators for the Land

Credit (Lij = 1) and Bolsa (Eij = 1), where Bolsa eligible households are de�ned to be those that earn less than

R$120 and have an eligible child, or earn under R$60 (even without kids). With these treatment indicators and

their interaction, consider the OLS regression:

Aij = βLLij + βTEij + βJLijEij + λWij,06 + λVij,06 + δXij,06 + γAij,06 + εij

where Aij is investment (income, assets, or other outcomes) measured in 2010, Wij,06 is a vector of control dummy

variables measuring if there is a child under the age of 14, a child 18 or under, or if the household head has any

children, and Vij,06 is a vector of control dummy variables measuring if the household has income below R$120,

R$180 and R$240.24 Collectively, these variables enable the identi�cation of Bolsa intent to treatment estimators,

since they control for households that have children just old enough to be ineligible and households that have just

enough income to be ineligible, as well as households that are eligible with respect to either age or income but not

23While a di�erence-in-di�erence approach could be utilized, this regression approach controls for baseline assets and identi�es
incremental changes in outcome variables in a similar manner. Since impacts are evaluated across four groups while controlling for
several more groups of households that are �just-ineligible� for Bolsa transfers, a di�erence-in-di�erence approach becomes much more
complicated, thus this regression approach is preferred.

24Results are mostly robust to the use of continuous income rather than these income groups. With more detailed age information
among households, continuous age and income variables will eventually be utilized to estimate distance from eligibility but currently
discrete measures of both are employed to maintain symmetry.
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both.

Possible selection on observables is controlled for through Xij,06, a vector of household characteristics including the

age, education, race, gender, and farming experience of the household head and the household size.25 The vector

Xij,06 also controls for the year of application in order to account for possible selection on unobservables such

as entrepreneurial ability. Furthermore, controls are included for the initial levels of l assets (Aijl,06) in order to

evaluate changes in assets over time. Baseline assets include dummies for land ownership, dirt �oors, and electricity,

as well as measures of the value of forest production, animals, agricultural assets, and nonagricultural assets.

Identi�cation in this regression relies on controlling for households that are similar to treated households except

for Bolsa eligibility. Focusing on age criteria for Bolsa, the estimation controls for households that have children

under the age of fourteen but are excluded from participation as a result of their larger income levels. Similarly, it

controls for households that have children between the ages of fourteen and eighteen. In order to accurately identify

treatment e�ects, this approach must control for di�erences between these households. Focusing on households below

the income threshold, if there are fundamental di�erences between households with children that are eligible and

just ineligible then these di�erences will be confounded with the treatment e�ect. It is possible that some di�erences

exist, such as households with older children having older parents, but controls are included for additional household

demographic variables which alleviates these concerns.

One possible weakness to the Bolsa identi�cation strategy is that being just ineligible may be positively correlated

with previous Bolsa participation, since these households may be ineligible because either their children are now

too old or because their incomes increased above the threshold.26 If they previously participated in Bolsa then

they may have higher levels of assets and other variables than current Bolsa recipients, however comparisons of the

summary statistics indicate that, although there are di�erences in ages and income, as expected from eligibility

rules, households across all groups are remarkably similar in terms of baseline assets. This suggests that the four

groups provide useful comparisons with which to evaluate joint treatment e�ects.

Although many Bolsa eligible households received transfers before 2006, this estimation will evaluate the impact of

Bolsa on household investments and income from 2006 to 2010. In Mexico, Gertler et al. [2012] �nd that transfers

increase participation in agricultural activities as well as the intensity of investment, indicating that transfers can

continue to impact investment through time. As a result, it is expected that Bolsa will enable households to increase

25Results are robust to replacing these Xij,06 variables with a propensity score estimation for the Land Credit treatment. Imbens
and Wooldridge [2008] note that regressions can be conducted on treatment indicators and either the estimated propensity score or the
full set of covariates utilized to estimate the propensity score. Results are robust to using the propensity score and, as in Paper 1, the
analysis restricts the sample to the households that satisfy the common support assumption.

26It is unlikely that households become ineligible if their income increases, since Handa and Davis [2006] note that most conditional
cash transfers do not frequently add or drop households due to this reason.



20

agricultural outcomes if they choose to invest during this time period.

Joint Impact Evaluation Results

Overall, there is strong evidence that the Land Credit increases holdings of many agricultural assets but relatively

little evidence of interactions between the two programs. The Land Credit treatment e�ect measures the impact

of households enrolled only in the land reform, the Bolsa treatment e�ect measures the impact on households only

eligible for cash transfers, and the joint treatment e�ect captures the additional interaction e�ect of the programs.

This implies that the total treatment e�ect for households that participate in both programs is equal to the sum

of all three coe�cients. The tables report signi�cance tests evaluating the null hypothesis that either the impact

of only the Land Credit or only Bolsa are equal to the total impact of participating in both programs. Outcomes

are evaluated for all households as well as for only the subset of households with zero baseline assets (in the case

of binary outcomes) or positive baseline assets (in the case of continuous outcomes) to evaluate investments at the

extensive and intensive margins.

Table 4 evaluates the likelihood of investments in agricultural assets (using binary outcomes) and provides evidence

that the Land Credit increases the probability of owning animals as well as land. The likelihood of animal ownership

increases for all households by 27 percent (but not among households with zero animals at the baseline) while the

likelihood of land ownership increases for all households (most of whom had zero initial land ownership) by over

250 percent. Participation in Bolsa lowers the likelihood of entering land ownership, with a decline of 100 percent,

and it reduces the probability of having forest production by 85 percent. Although no joint treatment e�ects are

signi�cant, the signi�cance tests in Table 4 provide useful comparisons of the programs. These indicate that Land

Credit households have signi�cantly higher likelihoods of forest production (only among all households) and land

ownership than households in both programs. Households enrolled only in Bolsa have lower likelihoods of having

any asset, except for forest production and irrigation. Focusing on the extensive margin, Bolsa households are less

likely to enter forest production or purchase animal, land, or irrigation compared to households in both programs.

Focusing on the magnitude of investments, Table 5 provides evidence that the Land Credit increases the overall

level of many agricultural assets. Speci�cally, the Land Credit causes an increase in the value of animals (among all

households but not households with positive baseline animal ownership) by 57 percent, or R$1782. Furthermore,

land ownership increases by 8 hectares and the value of agricultural assets increases by approximately R$450, a

doubling of assets (among all households as well as households with positive baseline assets). Although Bolsa

does not change the value of agricultural assets, households enrolled only in Bolsa do have fewer assets than
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households in both programs. Bolsa causes a signi�cant reduction of R$220 in the value of forest production among

all households and a reduction of R$296 among households originally engaged in forest production. Table 5 also

illustrates that neither program has a signi�cant impact on nonagricultural assets. Joint treatment e�ects provide

evidence against complementarities, since there are not signi�cant interactions between the programs. Focusing

again on the signi�cance tests, Land Credit households have smaller reductions in forest production than joint

bene�ciaries as well as a larger increase in the value of animals among those with positive baseline levels. Bolsa

only households have smaller investments in land and agricultural assets than joint bene�ciaries.

Sources of income and overall income levels are evaluated in Table 6, which provides evidence, as expected, that

the Land Credit increases the likelihood of being an agricultural producer to almost 100 percent. Joint program

participation reduces the likelihood of earning income for paid work (by 16 percent) and earning nonfarm labor

income in particular (by 35 percent) relative to the single treatment e�ects, but not at the extensive margin.

Despite these impacts, Table 6 provides evidence that neither program increases the change in monthly per capita

income. The limited impact on income provides a challenge for these programs moving forward. Although this

result is unexpected, signi�cant increases may occur in the future as human capital investments open new labor

opportunities and investments in land quality or permanent crops create higher returns. Furthermore, if child labor

is important for household agricultural production, then being able to maintain pre-program income levels while

investing in both agricultural and human capital - thus losing family labor in the short-run - can be seen as a

positive impact that will provide many long-run economic bene�ts for households in both programs.27

Discussion

Overall, these �ndings suggest that Bolsa transfers may encourage households to reduce certain agricultural in-

vestments, as they are less likely to enter land ownership and reduce the value of forest production. In contrast,

the Land Credit is, as expected from a large asset transfer, causing a major increase in agricultural investments

including land, animal ownership, and agricultural assets. Meanwhile, joint participation reduces the likelihood of

earning income from paid labor or nonfarm labor in particular when compared to the individual treatment e�ects.

One reason for this is that access to land increases the returns to family agricultural labor and, if children attend

school and are less available to work, then households members must reduce their nonfarm work and increase

household agricultural production in response. This indicates that participation in the Land Credit transitions

households into a portfolio of agricultural production (including forest, animal, and crop production), eligibility for

27It is possible that, if income is constant and investments increase, consumption decreases as a result, but this cannot be tested with
the data.
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Bolsa encourages households to invest in human capital,28 and combined participation in both programs enables

households to develop broad investment portfolios. While current labor becomes more specialized in agricultural

production, these broad investments are likely to provide pluriactive opportunities in the future that combine both

agriculture and nonfarm labor. In a semi-arid region, this may provide many bene�ts that, even if they do not yet

pay o� �nancially, will help to reduce risk among joint bene�ciaries and may provide large future economic gains.

There are several possible explanations for the overall lack of signi�cance for joint program participation. As argued

previously, if these programs were complementary with respect to agriculture, then we would expect there to be

positive joint impacts on agricultural outcomes. Despite access to both land and cash transfers, however, households

may still face di�cult choices when balancing investment and labor decisions. The lack of joint signi�cance for

agricultural outcomes may imply that Land Credit bene�ciaries are not credit constrained and do not want to

further increase investments, that they prefer to invest in education and human capital, that Bolsa does not

increase liquidity, or that these programs are not complementary. As found in several evaluations of previous land

reforms in Brazil, bene�ciaries frequently cite the need for increased credit and this is likely to remain true in the

Land Credit, since this program is similar to other recent MALRs. Furthermore, it is possible that Bolsa, which

provides transfers but may reduce child labor, does not increase liquidity. The impact of Bolsa on the change in total

income is economically but not statistically signi�cant. This suggests that many households are likely to bene�t

and, with a more precise identi�cation of Bolsa eligibility (with complete household demographic information), this

result is likely to strengthen. Given the increasing importance of nonfarm employment in Northeastern Brazil,

many households are beginning to alter their expectation about regional nonfarm employment and, as a result, may

prefer to utilize Bolsa transfers to invest in the education and health of their children. The most likely scenario,

given that households jointly participating in the Land Credit and Bolsa reduce participation in paid labor and

nonfarm labor activities, is that households are becoming agricultural producers that send children to school while

reducing nonfarm labor in order to focus on current agricultural production. This indicates that joint bene�ciaries

undertake diverse investments that, despite presently shifting labor into agriculture, will open pluriactive pathways

to households in the future. To achieve these broad investments without a decline in consumption can be seen as a

positive result.

28This hypothesis will be tested more directly when better data becomes available, but it is well established by other evaluations in
the Northeast (Cardoso and Souza, 2004; Melo and Duarte, 2010; de Janvry et al., 2012).
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Robustness Checks

In Table 7 the joint impacts are recalculated for key outcomes by restricting and expanding the sample groups in

various ways. First, only households with baseline monthly per capita incomes under R$300 are included, which

cuts out the upper seven percent of households. Since both programs target poor households, this restriction helps

to focus the analysis on households that we might reasonably expect to be directly impacted by the programs.

Second, households are similarly restricted to only those with baseline monthly per capita incomes under R$120.

Despite removing forty percent of the sample, this allows the calculation of Bolsa eligibility to rely on age but not

income thresholds,29 which may improve the analysis given risk of variation in reported incomes, and again focuses

more precisely on treatment e�ects among the poorest households. Third, Bolsa eligibility is modi�ed to include

households with incomes up to R$180, recognizing that many households with incomes above the threshold receive

Bolsa transfers.30 Fourth, households that received land in between the two surveys (the �new bene�ciaries�) are

included in the control group. Although these �new bene�ciaries� did eventually become land owners, including

them in the control provides a robustness check to address the concern that households in the control group that

never received land are somehow di�erent than those �new-bene�ciaries� that did. Next, rather than relying on

discrete income controls, continuous income is included as a regressor. Finally, natural logs of continuous outcome

variables are analyzed.

Overall, the results are quite robust with respect to the major variables of interest. The Land Credit increases the

likelihood of owning animals among all households by similar magnitudes in all but two estimations. The likelihood

of owning land is extremely robust across all estimations for both all households and households with zero initial

land ownership. The magnitude is lowest when �new bene�ciaries� are included and highest when focusing on the

poorest households. The positive impact of the Land Credit on the value of animal ownership is reasonably robust,

with lower and insigni�cant impacts in two estimations. The lack of signi�cance when the sample is restricted to

households with less than R$120 suggests that poorer households may invest in less valuable animals. Under the

Land Credit, land ownership is increased by approximately eight hectares in all but the �new bene�ciary� analysis

and the natural log analysis. Furthermore Bolsa does not impact the number of hectares except when continuous

income is included, in which case Bolsa appears to increase the amount of land owned by three hectares. However,

when this same analysis is restricted to only households below R$300 baseline income levels, this result is no longer

signi�cant (not shown). The additional joint program impact on land ownership is signi�cantly negative (by 3

to 4 hectares) in these estimations, suggesting some balancing of agricultural and human capital investments by

29Households with incomes below R$60 but without any children remain eligible in this speci�cation.
30In fact, a major Bolsa evaluation uses a cuto� of R$200 as an additional robustness check in addition to the strict eligibility criteria

(Oliveira et al., 2007).
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households in both programs. The value of agricultural assets are increased by R$400-500 as a result of the Land

Credit in all estimations except when the sample is restricted to the poorest households. As with land ownership,

only when continuous incomes are included does Bolsa appear to increase agricultural assets, and again this result

disappears when continuous income is utilized and the sample is restricted to households below R$300.

Interestingly, the Land Credit appears to be least e�ective among the poorest households. When the analysis is

restricted to households with monthly per capita income levels below R$120, several of the signi�cant increases in

agricultural assets as a result of the Land Credit disappear.

There is very little evidence that income measures are impacted by these programs. There is some evidence that,

when Bolsa eligibility is extended to R$180, either program may increase the change in total income, while additional

joint participation reduces the change. Also, when the log of changes in income is evaluated, there is evidence that

the Land Credit increases both the change in total income and agricultural production while additional joint

participation attenuates this impact for total income among households with positive baseline incomes.

Attrition Analysis

Attrition is relatively high in the Land Credit data and the analysis thus far has relied on those households that

appear in both surveys, which includes 56 percent of households from the baseline survey.31 In a land reform, in

particular, attrition may bias results if poor households tend to attrite while only the most talented farmers remain

in the sample, thus overstating the impact of the program. Conversely, the best farmers may attain such high

incomes that they choose to migrate to urban centers in search of work, thus biasing the results downward. Among

bene�ciaries, 38 percent of households attrited. For the control sample, the primary analysis considers households

that left the sample or became bene�ciaries themselves to be attritors, which would indicate an attrition level of 73

percent among the original control group. However, when the new bene�ciaries are included in the control group

and allowed to attrite or not attrite themselves, then the control group attrition rate reduces to 59 percent.

Using the framework developed by Fitzgerald et al. [1998], we can weight the sample by using the probability of

attrition calculated using the entire original sample.32 The main challenge resulting from attrition is to estimate

the population density:

f (y|x)
31This is a high attrition rate, but it is similar to the 50 percent attrition in the Michigan Panel Study on Income Dynamics for which

appropriate methods of controlling for attrition were developed. Despite these high attrition rates in the PSID, neither Fitzgerald et al.
[1998] nor Becketti et al. [1988] �nd that attrition biased the �nal estimates and they argue that attrition remains important to analyze
since it may bias results if it occurs in a way that is correlated with outcomes.

32Fitzgerald et al. [1998] distinguish between attrition on observables and unobservables, but develop methods that are able to control
for attrition on observables.
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using the observable density:

g (y|x,A = 0)

where A = 1 indicates attrition. Fitzgerald et al. [1998] utilize a probit to evaluate the probability of attrition using

a matrix of variables (x) that in�uence the outcomes being analyzed (y) and a vector of variables that in�uence the

probability of attrition but not the outcomes (z). Variables included in z, which serve as instruments, can include

lagged dependent variables, �xed characteristics, or interviewer characteristics (Fitzgerald et al., 1998; Alderman

et al., 2001). By calculating the probability of attrition using either just the x variables or both the x and z

variables, weights can be calculated as:

w (z, x) =
Pr (A = 0|x)
Pr (A = 0|z, x)

These weights can then be utilized to estimate the full population density function:

f (y|x) =
ˆ

{g (y, z|x,A = 0)w (z, x) dz}

Fitzgerald et al. [1998] note that attrition will not bias results if the z variables do not in�uence attrition - in

which case the weights will simply be equal to one - and if the z variables are independent of the outcomes when

controlling for x variables among the non-attriting households.

Controlling for Attrition on Observables

Consider two speci�cations of attrition: �rst, attritors are de�ned to include all households not in the 2010 survey,

including all new bene�ciaries and second, these new bene�ciaries are included in the control group and allowed to

have either attrited or not, as with all other households, based on whether or not they appear in the 2010 survey.

In order to predict the probability of attrition, de�ne x variables to include the number of household members, the

application year, and the age, gender, education, education squared, race, and farming experience of the bene�ciary.

The attrition instruments include a measure of lagged total monthly per capita income, a dummy variable measuring

whether or not a household moved in the last 10 years, and enumerator �xed e�ects.

The �rst step is to analyze the probability of attrition using the x variables and then the x and z variables using

a probit estimation. These results are presented in Table 8 and indicate whether or not attrition is based on

observables and whether or not the attrition instruments in�uence attrition, which would suggest that weighting

may in�uence the estimated treatment e�ects. Focusing on the x variables, the results indicate that the larger

households are more likely to attrite, that bene�ciaries with more farming experience are more likely to attrite, and



26

that households that applied later are more likely to attrite. Focusing on the z variables, there is evidence that

attrition is higher or lower for certain enumerators and that households that had moved within ten years of the

baseline survey were more likely to attrite.

These weights can then be utilized to estimate treatment e�ects using a weighted version of the OLS employed

previously in the paper. These results are presented in Table 9 and illustrate that, overall, controlling for attrition

does not signi�cantly impact the estimated treatment e�ects. There are only a few di�erences when attrition

weights are included, with the weighted estimates indicating that additional joint participation reduces the number

of hectares of land owned (a reduction of 3.4 hectares) and also reduces the probability of participating in not only

paid and nonfarm labor, but also agricultural labor. This even strengthens the argument that joint participation

allows households to produce on their own land while sending children to school, but that this causes a reduction

in paid labor and may even lead households to farm less land due to the lost labor.

Heterogeneous Treatment E�ects

In this section, treatment e�ects are interacted with factors that may impact the ability of bene�ciaries to respond to

these programs. First, gender provides an interesting comparison given that males generally control productive assets

while many cash transfers target women with the goal of ensuring that more money reaches children. Throughout

this analysis, the gender of the Land Credit bene�ciary is captured with a dummy variable equal to one for females.

Second, treatment e�ects are interacted with a binary measure of whether households live in an urban or rural zone

in order to test whether or not location in�uences how households respond to these programs. It may be the case

that Land Credit bene�ciaries in urban zones are better able to access markets and, as a result, are more able to

produce cash crops, such as fruit, that are more di�cult to transport but may provide higher returns (Samuelson,

1983). Similarly, these households may have better access to labor markets and, as a result, choose to work for

nonfarm income that could increase total income (Fafchamps and Shilpi, 2003; Jonasson and Helfand, 2010). In

turn, these opportunities may facilitate further investments in either agriculture or human capital.

Third, treatment e�ects are interacted with the amount of land owned at the time of the baseline survey. This allows

for tests concerning whether or not households that previously owned land are more successful at transitioning into

agricultural production.

Fourth, a measure of migration is interacted with treatment e�ects. This variable is equal to one if a household has

lived in a di�erent location within the last ten years. Although some households likely moved close to ten years ago,
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some of these households moved in order to purchase land through the Land Credit.33 Moves can make it more

di�cult to understand local soil conditions and make it di�cult to retain larger possessions (such as houses and

agricultural equipment) and this may impact how successfully households respond to the Land Credit program or

how they choose to utilize Bolsa transfers.

Fifth, interactions are included with the date of application to the Land Credit since, as argued above, this date

may serve as a proxy for either more entrepreneurial households that take advantage of government programs or

households that are more eager to enter agricultural production. For this analysis, the application date is a dummy

variable equal to one if the household applied later than 2006, and zero otherwise.34

Sixth, baseline agricultural assets are interacted with treatments since households with more assets may be able

to leverage these assets into additional credit or use productive assets to increase production relative to other

households. Although agricultural assets may impact how well households respond to these programs, the average

level of agricultural assets (R$248 and R$287 for treatment and control households) is low compared to an asset

transfer of R$15,000 or monthly cash transfers of approximately R$100.

Gender E�ects

The majority of households (79 percent) have male Land Credit applicants and these households are more likely

to receive land. Focusing on participation in agricultural activities, Table 10 shows that the Land Credit does

not signi�cantly increase the probability of owning animals, except among female bene�ciaries. However, when

considering all female Land Credit bene�ciaries, this impact is diminished by the negative marginal impact of their

joint participation by in both programs. Thus, females only enrolled in the Land Credit invest in animals while

those jointly eligible for Bolsa do not, perhaps instead investing in their children. This may indicate a balanced

investment portfolio that combines land and some agricultural investment alongside human capital investment.

Since Table 10 also suggests that the total value of animals is not signi�cantly changed, females may be more likely

to enter animal ownership, but only with investments in small animals.

Furthermore, the Land Credit signi�cantly increases the likelihood of owning land, total land holdings (by 8

hectares), and the value of agricultural assets (by over R$400), regardless of gender. Changes in total incomes

and agricultural production largely parallel earlier results, in that the treatment e�ects are insigni�cant, but there

is evidence that female bene�ciaries respond signi�cantly worse than males to the Land Credit. This may occur if

33The World Bank (2009) recognizes that this happened less than expected which indicates that many households remained in
semi-arid regions.

34Since 50% of households applied in 2006, 42% applied in 2005, and 8% applied in 2004, the application year is easily de�ned as a
binary variable.
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discrimination against females farmers (in credit or land markets, technical assistance, or even the functioning of

settlements) persist following the reform. Given the market emphasis in the Land Credit, it is possible that the

reliance on markets that contain gender biases makes it more di�cult for female bene�ciaries to succeed. However,

given evidence from the cash transfer literature that females are more likely to spend income on children.

Location

Overall, the results are similar regardless of location. Although urban households are less likely to own animals, the

Land Credit has a strong positive increase on the probability (but not he value of) animal ownership in urban zones.

This can occur if it is di�cult for landless households to invest in animals and if proximity to markets facilitates

the selling of animal goods. Alternatively, it may be driven by the fact that most rural households already own

some animals regardless of treatment status, while land ownership enables bene�ciaries in urban zones to purchase

animals. While Bolsa does not signi�cantly increase the change in the value of agricultural production for rural

households, urban Bolsa households have a signi�cantly smaller change in agricultural production (by R$38-69).

While proximity to cities can provide opportunities for higher return agriculture or labor, this may indicate that

urban Bolsa households use this program to focus on human capital investments over agricultural investments.

Land E�ects

Interactions with households that owned land at the time of the baseline suggest that land ownership may negatively

impact both the probability of animal ownership and land ownership, as shown in Table 11. Speci�cally, among Land

Credit participants, households that owned land are less likely to own animals (compared to all other Land Credit

households) but are more likely to enter animal ownership and to experience increases in agricultural production

as a result of the Land Credit. Among Bolsa households, baseline land ownership is related to an increase in the

likelihood of land ownership and the amount of land owned (2 hectares), indicating that households with land are

able to expand land ownership as a result of Bolsa transfers.

Migration

Households that have lived in a di�erent city in the last ten years own fewer agricultural assets overall in the followup

survey, but respond more positively to the Land Credit (Table 11). Overall, migrating households own R$350 less

in agricultural assets, but the Land Credit causes them to increase holdings by R$691 more than non-migrating

households, who experience an increase of R$334. These results may be expected if migrating households had to sell
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many of their assets in order to move and purchase new assets following the receipt of land. In addition, migrating

households that are eligible for Bolsa have lower land holdings (4 hectares less) than non-migrating households

while the Land Credit increases holdings by 8 hectares regardless of migration. Migrating households have negative

changes in total incomes (by R$116) but respond more positively to the Land Credit (R$86) and Bolsa (R$84) than

non-migrating households. If migration is costly and has the potential to dissolve social networks and employment

opportunities, then migration can reduce incomes unless migrants are able to access land or cash transfers.

Application Date

The earlier a household applied to the Land Credit, the more entrepreneurial or the more eager to invest in

agriculture they may be, and these results are analyzed in Table 12.35 With regards to the likelihood of land

ownership, when application date is included, the results indicate that the Land Credit increases land ownership

regardless of application date, but that the marginal joint impact is negative (regardless of application date). In

addition, the likelihood of investing in land is signi�cantly lower for late applicants (to the Land Credit) as a result

of Bolsa transfers than for earlier applicants. It appears that later applicants own fewer animals overall, that Bolsa

reduces the value of animals for early applicants (unless they are joint bene�ciaries), that late applicants in either

program have almost zero change in animals (although this is signi�cantly more than early bene�ciaries), and that

joint participation has a negative impact on animal ownership among later applicants.

When analyzing changes in income, it appears that the Land Credit increases total income and the value of

agricultural production signi�cantly more (by R$136 and R$74, respectively) for later applicants than earlier ones.

Furthermore, Bolsa eligible households that applied later also experience signi�cantly larger increases in agricultural

production (R$62) than earlier applicants, but these results are attenuated by joint participation which reduces

agricultural production (R$92). Collectively, these results indicate that households that applied later perform better

as a response to these programs.

Assets

Overall, treatment e�ects do not vary signi�cantly with respect to baseline agricultural assets (Table 12). The

results from the initial analysis hold, with the Land Credit increasing many agricultural outcomes. Surprisingly,

the Land Credit may reduce earned income for households that own more agricultural assets. Although it might

be expected that households with more agricultural assets can better respond to land ownership, the evidence

35Due to strong correlations between application date and certain states, state �xed e�ects are added to these regressions.
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suggests that the Land Credit might increase the change in the value of agricultural production, but that this is

not increasing in baseline agricultural assets.

Conclusion

This paper evaluates two recent programs in Brazil: the Land Credit, a market-assisted land reform, and Bolsa, a

major conditional cash transfer. Although each program remains important in its own right, there exist the potential

for important interactions between the two. Asset transfers allow households to increase production and provide

new opportunities for investment while conditional cash transfers subsidize educational investments while providing

cash that can be used for investments. As a result, these programs can complement each other as households obtain

productive assets and the liquidity necessary to increase investments in either agricultural or human capital. In

contrast, however, these programs may also con�ict since they compete over limited household time and income

endowments. For example, given �xed household labor availability, land ownership increases the returns to farm

labor while CCTs pull labor away from the farm. Due to the potential for positive or negative interactions between

the programs, joint evaluations are important to understand how households respond to the receipt of asset and

cash transfers.

This paper analyzes these issues using a data set collected to evaluate the Land Credit while integrating an anal-

ysis of Bolsa. Overall, neither program is found to signi�cantly increase income among bene�ciaries. Although

the Land Credit increases many agricultural investments, households appear to achieve few returns or are perhaps

compensating elsewhere since total income fails to signi�cantly increase. This is consistent with some previous eval-

uations of MALRs in Northeastern Brazil that �nd increases in agricultural investments but not income. However,

if households undertake investments that may provide large future gains, such as improvements in land quality or

investments in children's education, then the programs may yet increase bene�ciary incomes. Importantly, if the

programs enable these broad investments without forcing households to reduce current income levels, this may be

viewed as an accomplishment.

In terms of speci�c investments, there is strong evidence that the Land Credit increases many agricultural outcomes.

As a result of the Land Credit, the likelihood of owning animals and value of animals owned increases (by 27 and 57

percent, respectively), the likelihood of owning land and the amount of land owned increases (by 260 percent and

8 hectares, respectively), the value of agricultural assets doubles (by almost R$500), and the likelihood of being an

agricultural producer increases to 91 to 100 percent.
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Households eligible for Bolsa that have not participated in the Land Credit show a lower tendency to invest in

agriculture. Speci�cally, they are 85 percent less likely to engage in forest production, they have much less valuable

forest production (R$220), and they are very unlikely to enter land ownership (by 96 percent). However, Bolsa also

does not signi�cantly impact income levels. While there is not yet su�cient data to evaluate educational outcomes,

if Bolsa does successfully increase school attendance, then it is likely to increase the future incomes of bene�ciaries.

Joint participation in both programs leads households to follow diverse investment strategies that combine agricul-

tural and human capital investments. With access to land and Bolsa transfers, households appear to balance both

time and investments. For example, joint participation causes a reduction in both the likelihood of earning income

from paid labor (by 16 percent compared to the group not enrolled in either program) and the likelihood of earning

nonfarm income in particular (by 35 percent). This indicates that these households choose to pull adult labor away

from nonfarm employment opportunities in order to work on the family farm while children attend school. As a

result of participation in both programs, households obtain ownership of productive assets, become more indepen-

dent producers, increase agricultural investments, and simultaneously are more likely to increase school attendance.

These results are robust to several speci�cations and de�nitions of Bolsa eligibility. This indicates that, rather

than being complementary with respect to agricultural investments, these programs encourage broad investments

as households balance their allocation of resources across multiple activities.

In addition, the analysis is extended to consider the gender of the Land Credit bene�ciary. Evidence suggests that

males and females, overall, respond in similar ways to these programs. This indicates that land reforms provide an

important opportunity for females to enter land ownership, forest production, and animal ownership.

Overall, these results indicate that recent land reforms and conditional cash transfers in Brazil impact household

investments in signi�cant ways, but that improvements must be made to ensure that household welfare improves.

While these investments may generate larger future incomes, the lack of signi�cant changes following four years of

the Land Credit indicates that households may be more independent and able to jointly invest in agriculture and

human capital, but that additional assistance remains necessary.



0 1 2 3

Income

Extreme Poverty 50 65 80 95

Poverty 0 15 30 45

0 1 2 3

Income

Extreme Poverty 0 62 82 102 122

1 92 112 132 152

2+ 122 142 162 182

Poverty 0 0 20 40 60

1 30 50 70 90

2+ 60 80 100 120

Table 1b - Bolsa Transfer Levels (Reais) - Post-2008

Number of Children (Under 15)Number of Children 

(16-17)

Table 1a - Bolsa Transfer Levels (Reais) - Pre-2008

Number of Children (Under 15)



Government Benefits 

(R$)

Government 

Benefits (0/1)

OLS Logit

(1) (2)

Predicted Bolsa Transfer (R$) 0.497

[11.21]***

Predicted Bolsa Recipient (1/0) 3.927

[9.20]***

Constant 462.346

[17.26]***

Observations 950 950

Pseudo R2 0.12

* significant at 10%; ** significant at 5%; *** significant at 1%

Odds ratio reported

Absolute value of z statistics (OLS) or t statistics (logit) in brackets

Table 2 - Predicting the Receipt of Government Benefits

Note:  These measures are imprecise since the analysis focuses on Bolsa eligibility but the variable measuring 

government benefits includes Bolsa as well as additional programs.
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With Instruments With Instruments

Household Members -0.016** -0.018** -0.019*** -0.021***

[0.007] [0.008] [0.007] [0.007]

Benficiary Age 0.000 -0.001 -0.001 -0.002

[0.002] [0.002] [0.002] [0.002]

Benficiary Gender 0.044 0.048 0.041 0.042

[0.037] [0.038] [0.037] [0.038]

Benficiary Education 0.001 0.002 0.004 0.004

[0.005] [0.005] [0.005] [0.005]

Benficiary Education Squared -0.000 -0.000 -0.000 -0.000

[0.000] [0.000] [0.000] [0.000]

Benficiary White (=1) 0.034 0.041 0.002 0.006

[0.036] [0.037] [0.036] [0.037]

Benficiary Black (=1) 0.018 0.052 0.044 0.076

[0.050] [0.052] [0.051] [0.053]

Years of Farming Experience -0.006*** -0.004* -0.005** -0.003

[0.002] [0.002] [0.002] [0.002]

Application Year 0.142*** 0.141*** 0.056*** 0.057**

[0.025] [0.025] [0.022] [0.022]

Lagged Total Income -0.000 -0.000

[0.000] [0.000]

Lived in a Different City Within Last 10 Years (=1) 0.062* 0.089**

[0.037] [0.037]

Enumerator Fixed Effects No Yes No Yes

Observations 1,214 1,214 1,214 1,214
Probit estimation.  Marginal effects reported.

Table 8 - Estimation of Attrition Weights

First Attrition Specification Second Attrition Specification

Notes:  Robust standard errors are clustered at the settlement level and reported in parentheses.  ***Significant at the 1 percent level.  **Significant at 

the 5 percent level.  *Significant at the 10 percent level.  Specification one defines attritors to be all households that fail to appear in the 2010 survey, 

including all new beneficiaries.  Specification two includes new beneficiaries in the control group and defines attritors to be those households that fail 

to appear in the 2010 survey.
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