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Abstract

It is generally assumed that credit has a positive effect on children's schooling among poor
households. This paper shows that need not be the case when households obtain credit for
investment purposes. In fact, investment loans may not have any effect on the likelihood of
schooling for children who work in their family business. Our estimates confirm that this is the
case; credit used to finance investments has no effect on the odds of schooling for employed
children. This may be because investment loans increase children's labor productivity, which in turn
increases the opportunity cost of schooling. The results of this study suggest that improving access
to credit may not, by itself, constitute a solution to the problem of child labor in developing
countries.
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Section 1: Introduction

Among poor households in developing countries, decisions regarding children's schooling
involve a trade-off between the immediate gains to be made from having the child work for a wage
against the future benefits of investing in the child's education. For a household on the edge of
subsistence, the optimal choice is all too often to have the child work rather than to study in school.
Their children, as a result, are less likely to build the human capital necessary for high wage
employment. Consequently, the household remains trapped in a low income environment.

In this context, access to credit enables a household to transfer consumption across time, and
gives it more flexibility in the child labor-schooling decision. Becker (1975) and Mincer (1974)
show that with well-functioning credit markets, households make optimal human capital
investments for their children. In this paper, we show that the positive effect of credit on schooling
need not apply to the case of investment credit taken by households with family owned and
operated enterprises. We build the intuition for this result using a simple two period theoretical
model in which a household maximizes utility by choosing optimal levels of investment credit and
child labor. The predictions of our model are tested using data on children from Pakistan.

Consider a two period model in which the child's schooling takes place in the first period (if at
all) and the second period is devoted to work in the family business. If the child attends school in
the first period, he builds human capital, while if he works in the family enterprise, he builds
enterprise specific capital. Both types of capital enter a neo-classical production function, along
with physical capital and labor. In this setting, investment credit leads (by definition) to greater
physical capital, which raises the marginal product of both human and enterprise specific capital. If
the latter effect is stronger, then the household will choose to complement the additional physical
capital with additional enterprise specific capital rather than human capital. This implies that a
switch away from work in the family enterprise towards schooling does not occur.

There are two reasons why a household may not be able to substitute labor and human capital

from outside markets for that of its own child. First, hired labor may need more monitoring because
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of problems such as shirking, which may make it too expensive. Second, as argued in Wydick
(1999), where product quality is important, households often prefer to train their own children,
since future returns to such training remain within the household, while control over future returns
is not guaranteed from training hired labor.* Households will differ in the strength of these two
factors, and in our empirical work, we control for these by incorporating information on whether the
household employs paid workers in the non-farm enterprise (NFE), and by including a dummy for
non-farm enterprises that require skilled labor (handicrafts, furniture making, leather and wood
works, and so on).

In the empirical section of the paper, we study the effects of credit on children's schooling
using data from Pakistan. Since our argument for investment credit having little effect on schooling
rests on the productivity enhancing effects of this credit category, we obtain the cleanest test by
focusing on children’s NFE employment in households that have borrowed to finance investments.
Although in Pakistan a larger proportion of children work on the family farm as well as for wages
in agriculture (work on other farms), the positive association between investment credit (used to
finance non-farm business inputs) and labor productivity is likely to be most evident for children
employed in the home NFE. We expect that including children's work on the family farm (in
response to the household obtaining loans to augment physical capital used on the farm) will
strengthen our results.

Our analysis of the data from Pakistan finds that credit does not increase the likelihood of
school attendance for children who work in their household's non-farm enterprise. We present
additional evidence that as compared to households which take investment loans and in which only
adults work, the overall contribution to output is larger in households which take such loans and in
which both adults and children work. Hence it is rational for households that borrow to finance

investments to employ their children in the family business. This may follow from the fact that

LThis raises the issue of schooling versus on-the-job training in less developed countries. If the quality of schooling
provided is poor or if the returns to education are low, then it may be optimal for households to employ their children in
the home enterprise. Chamarbagwala (2004) uses data from India to study the interaction between education, child labor
and schooling in environments where employment opportunities for educated workers are scarce.
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investment loans increase the marginal product of children's labor. Increases in the marginal
product of labor translate into increases in the opportunity cost of schooling. With higher
opportunity cost of schooling, households that employ children in the home enterprise are unlikely
to send them to school. These results refute the hypothesis that increasing access to credit is
sufficient to increase schooling in developing countries. Although this may be true in the case of
loans obtained for consumption-smoothing purposes, it may not apply to cases where loans are
obtained to finance investments.

Section 2 presents a review of previous research. Sections 3 and 4 discuss the theoretical and
empirical models, respectively. Details of the data and the institutional background for this study
are discussed in section 5, and results are presented in section 6. Section 7 concludes with policy
implications. All tables are presented at the end of the paper.

Section 2: Literature Review

In this section, we discuss previous research on the link between access to credit and child
labor. In doing so, we include studies that consider the effect of increases in income on child labor
and welfare. We recognize that although credit increments income, it differs in its implications and
effects from other sources of income increases such as remittances. In order to present a
comprehensive review of past literature, this section discusses the implications on child labor of
both credit and other additions to income.

Economists recognize that child labor is linked to imperfections in household credit markets.
Maitra (2001) finds that in response to unanticipated idiosyncratic shocks to income, poor
households with limited access to credit markets succeed in smoothing consumption by increasing
their labor market participation. Hence, negative shocks to income may force the poorest

households to depend on the earnings of their children,? while households with savings or access to

sz demonstrating that the wage elasticity of child labor supply is negative, Bhalotra (2003) shows that income from
child labor is required by the household to meet subsistence expenses. Menon (2007) demonstrates that relatively more
children work in regions of India where labor is more unionized and thus labor unrest is prevalent.
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credit can smooth the effects of a fall in income without disrupting their children's schooling.® For
example, Jacoby & Skoufias (1997) find that the incidence of child labor in rural India worsens
with increases in the variability of household income. Lack of access to formal credit markets
exacerbates this problem. As they note, “...child labor...appears to play a significant role in the self-

insurance strategy of poor households ...” *

Access to credit thus appears to be a crucial
determinant of child labor and welfare.” This suggests that increasing the availability of credit to
poor households might alleviate the problem of child labor. For example, Basu (1999) hypothesizes
that “...the availability of credit ... can rescue many from ...child labor, since in developing countries
...a typical reason for a child to drop out of school is ...a temporary mishap for the household, such
as the father losing a job ...” ©

Other studies that note an inverse relationship between access to credit and child labor include
Jacoby (1994), which finds evidence in Peruvian data that children from poor households are more
likely to withdraw from school as compared to children from more affluent households. Poor
children are also more likely to withdraw at earlier points in time. Ranjan (2001) constructs an
overlapping-generations model to demonstrate that child labor can arise in equilibrium when
households are credit-constrained. Beegle et al. (2006) document the use of child labor by credit-
constrained households experiencing transitory shocks to income (such as crop loss due to insects,
rodents, and fire). Households with access to credit rely less on child labor. Edmonds & Pavcnik
(2005) analyze the effect of easing credit constraints by studying Vietnam's global integration.

Trade liberalization and the consequent increase in the price of rice and income of rice-producing

households is associated with declines in child labor, as well as a rise in the percentage of girls

® That poor households value their children’s schooling has been documented in several studies. For example, Yueh
(2006) uses intra-household resource allocation models to study the extent of consumption foregone by parents to invest
in children’s human capital.

*Jacoby & Skoufias (1997). p. 330.

5 Other studies have shown that an increase in income such as an increment in child allowances has an unambiguous
positive effect on child welfare. For example, Sahn & Gerstle (2004).

®Basu (1999). p. 1108.
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attending school. Edmonds (2004) studies the social pension scheme in South Africa to conclude
that child labor decreases and schooling increases when households become eligible for the
pension.

The above studies suggest that easing credit-constraints may reduce the incidence of child
labor. Implicit in this solution is that credit serves to finance consumption in bad times. However,
credit plays another crucial role, which is to finance investment. It is therefore possible that under
certain circumstances, increasing credit availability to poor households may exacerbate the problem
of child labor rather than solve it.

Although the potential link between the investment role of credit and child labor is broadly
acknowledged in the literature, relatively few studies have documented this fact. Mueller (1984)
notes a positive correlation between household productive capital and child labor in rural Botswana.
Bhalotra & Heady (2003) address the question of why schooling probabilities are low in land-rich
households as compared to land-poor households. Using data from Ghana and Pakistan, the authors
show that farm size has a positive effect on children's hours of work and a negative effect on the
likelihood of attending school, particularly for girls. In explaining these results, they note that labor
productivity increases with farm size (amount of land owned). The dynamics they note are
particularly strong if hired labor cannot be substituted for family labor due to moral hazard
problems, if there are returns to experience from working the land (especially if children will inherit
the land), or if labor-market inefficiencies imply that landowners face periodic shortages in hiring
labor during seasons when demand is high. Wydick (1999) uses data from FUNDAP, a micro-
lending program in Guatemala, to address the link between credit used to finance investments and
child labor. He finds that easing credit constraints may reduce investment in schooling if
households are wary of hiring outside labor to work in the NFE due to moral hazard and other
reasons, and/or if loans are obtained to augment capital assets of the household.

This paper extends existing research on the link between investment credit and children's

schooling in two ways. First, our results substantiate the acknowledged positive association
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between operation of a family enterprise and child labor by showing that credit obtained for
augmenting capital has no effect on the schooling probabilities of children employed in the home
enterprise. Second, this study provides a possible explanation for why schooling probabilities of
working children may remain unchanged when investment loan are obtained by demonstrating that
such loans increase the marginal product of labor of adults and children. Since increases in labor
productivity imply increases in the opportunity cost of schooling, households that borrow to finance
investments may find it rational to keep their children employed in the home NFE.
Section 3: Theoretical framework

This section lays out a theoretical foundation for the empirical work that follows. Each
household consists of parents and a single child. For simplicity, let us consider a two period model
in which the first period corresponds to the child phase, and the second period to the adult phase of
the child in the household. A fraction of the child's time in the first period may be devoted to
schooling, with the balance being spent working in the family enterprise. The adult phase involves
only work in the family enterprise. The household derives utility from consumption in the two
periods, and its utility function, U(C,,C,), is assumed to be strictly concave and separable over C,
and C,.

Households obtain income from a non-farm enterprise (NFE) that they own; the household
enterprise production function is given by:

y=f(K,H,G,L)-—-()

where y denotes income, K is the stock of physical capital, H is human capital, G is enterprise
specific capital, and L is labor. The production function f(.) is assumed to be strictly concave. In
this model, we allow separate roles for enterprise specific capital and human capital. This allows us
to capture the fact that children who work in the home NFE gain vocational training and on-the-job
experience. Enterprise specific capital thus represents labor's skill and proficiency in working with
physical capital. It therefore affects the marginal productivity of labor in a different way than

human capital.
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We will abstract from consumption credit in order to focus on the effects of investment credit

on child labor. In the absence of consumption credit, consumption equals income in each period.
Investment credit is available at an exogenously determined interest rate, r.

In the first period of the model, parents choose the amount of investment credit (AK) to
borrow and the amount of their child's labor (L° €[0,L]). In the second period, children become

adults and work in the home enterprise. For simplicity, the fresh investment that is financed by
investment credit is assumed to enter the productive capital stock of the household only in the
second period.
The household's optimization problem can now be written as
max U(C,C,)st.———(2)
£, AK v
C, = y,=f(K,H,G,L"+L)= ft——-(@3)
C, = vy,=f(K, +AK,H, +AH,G, + AG,2L) - AK(1+Tr)
= fP-AK(+1r)-——(4)

y, and y, denote household income in the first and second periods, respectively. K,, H,, and G,
denote the household's endowment of physical capital, human capital, and enterprise specific
capital, respectively, in the first period. L is the labor supplied by parents, thus L°+L is total
household labor supply in the first period. AK, AH , and AG denote increments to physical capital,
human capital, and enterprise specific capital, respectively, in the second period. Income in the
second period is thus a function of the original stock of physical, human, and enterprise specific
capital from the first period, and the increments to each of these. Human capital is accumulated
through schooling, while enterprise specific capital is accumulated through work in the family
enterprise.
Schooling enables the child to build human capital as follows:
AH =¢(t®)———(5)

where t®=(L —L°) measures the amount of schooling. On the other hand, work in the family

enterprise enables the child to build enterprise specific capital in the following way:



AG = s(L°)———(6)
Both e(.) and s(.) are assumed to be strictly concave increasing functions.

The first order condition (FOC) with respect to L° is given by

dU(C,C,) _ U, MK, .,
dL oC, 6L°  oc, aL°

1 2 2
_ Ut ou ot s ou ot de o

Let s and e denote 0s

LC

oe . . . L
and P respectively. Focusing on those cases where there is an interior

solution to the household's optimization problem with respect to L®, we note that:

X9

onr ot _ (au ot
ac,

0AG ~ OAH oc, oL

Next, the household's first order condition with respect to AK is given by

dU(C,,C,) L U &C, a° U o, _
dAK  4C, aL° 0AK  4C, 9AK

i)

which can be expanded to the following expression

oU oC, oL au{af2 (afzs, afze,jalf

= + + - -(A+r)|=0---(10)
0C, oL* oAK oC, | 0AK | 0AG OAH ) 0AK

Substituting (9) in (10), we get the household's FOC with respect to AK to be

2

OAK

= (1+r)———(11)

Condition (11) makes the point that the household chooses the first-best level of investment.” The
child labor decision, thus does not affect the household's investment choice.
The two FOC's (9) and (11) together characterize the optimal behavior of households. In order

to determine the relationship between investment and child labor that follows from this behavior,

7 We thank the referee for pointing out that the result in equation (11) may also be reached by using the properties of the
indirect utility function. We obtain the indirect utility function,U (f*, f > — AK), by inserting C, and C,, from the

: : o . U | of?
budget constraint. Equation (11) follows from this since the first order condition is —— SAK —1L+r)].
2
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we differentiate both sides of (9) with respect to AK . This yields the following expression:
U (et au o't el
oc\ oL’ aC, aLc? |0AK

oMU |((of? . of? .)oLs  of? of* . of* .
+—= s — e + —(1+r) S — e
oC, |\ 0AG OAH )O0AK  0AK OAG OAH

ou [ 8%f2 . o°f* ) auf(ef? . af? L)L _
+ s — e |+ s + e =
0C, | GAGOAK = 0AHAAK ~ ) oC,|0AG~  0AH  )oAK

0s

LC

where s and e denote

and %, respectively. Substituting (11) in the above equation, and
collecting terms, we get
o |oru(aft) ou o%ft o of? . ofr L\ au(of? . of? .
+ + s — e | + S + e
OAK |oC] | oL° oC, oLs° oCZ |\ oAG OAH oC, | 0AG O0AH

C i S ik S
oC, | GAGAAK = BAHAAK

From the strict concavity of the U(.), s(.), and e(.) functions, the sum of terms in the curly brackets

is negative. More succintly,

(Negative term) + -
OAGOAK OAHOAK

oL u( ot o o
OAK oc,

é]:o———aa

c

From (12), it is seen that oL
O0AK

IS positive or negative depending on the second cross derivative

2¢2 2¢2
terms and 0 , which denote the effect of investment on the marginal product of
O0AGOAK OAHOAK

enterprise specific capital (MPG) and human capital (MPH), respectively. Intuitively, investment in
physical capital increases the marginal product of both enterprise specific capital and human capital.
But if the effect on MPG is higher than on MPH, then it is optimal for the household to complement
investment with enterprise specific capital rather than human capital. This, in turn, may not induce

a shift away from work in the family enterprise towards schooling. This is also evident from (12),
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c

oL is positive if {
K

o’f? . o°f?
S

where -
OAGOAK OAHOAK

e'j is positive.?

The above model thus helps us understand the theoretical reasons why investment credit
might not lead to an increase in schooling. In the following sections, we address the empirical side
of this issue.

Section 4: Empirical model
4.1: Influence of credit on schooling

If access to credit implies that households do not need to withdraw their children from school

to supplement family income, then total amount borrowed by the household should increase the

probability of schooling (or at the very least, not reduce it). Consider Y; =1 if a child up to 14
years of age is currently enrolled in school, Y; =0otherwise. For this class of models, the
conditional expectation of Y; =1is the conditional probability that Y; =1 (Gujarati 2003). Where
P, is the conditional probability that Y; =1, suppose P; follows the logistic cumulative distribution

function (Greene 2003). Then,

2p
E(Y, =1]Z) =Pr(Y, =1]|Z) =P, =——
(1+e*”)
e’ . . e . . . .
Where ﬁls the cumulative logistic distribution function, Zis a composite matrix of
1+e’
. ) . . e’/
regressors, and S is a composite vector of coefficients. Since P; :ﬁ, the odds
1+e’

=} , P. .
ratio———=e*”. From this it follows that In(———) =Z 4. Expanding Z to display all the
1-p) 1-PR)

Il

®The concavity of S and € might, however, impose limits on the extent to which child labor in the family enterprise
increases with investment. At high levels of child labor, L®, it is possible that §'<< €', , and therefore,
o*f? . o°f? o f? 0% f?
S — e >>
OAGOAK OAHOAK OAGOAK OAHOAK
will have a positive effect on child labor until a certain level of investment, beyond which it will have a negative effect.

' ] is negative even when . In this case, investment credit
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regressors it is composed of and introducing an error term 4, for estimation purposes, we arrive at

the following logit specification,

7 A
In(l_JP j:ﬂl +ﬂ2Cj+ﬂ3x1ij+ﬂ4x2j+/uij___(l3)
ij

Table 3 below reports the results of equation (13), where the dependent variable in the model is the

binary Y; variable introduced above. Moreover, since credit may be endogenous (discussed
below), we use the predicted value of credit obtained by the household ¢;, where ¢; = oz, . z, is a

set of exogenous instruments that is specific to households in community k (« is a vector of
parameters that is estimated). These instruments (discussed below) affect credit, but conditional on

credit, have no effect on the probability of current school enrollment. X,; and X,; are other
exogenous variables specific to child i and household j that influence schooling. The hypothesis

that access to credit increases the likelihood of children's schooling is borne out if £, is positive

and significantly different from zero.

The predicted value of credit, which is used as a right hand side variable in the maximum
likelihood logit estimation of equation (13), is obtained from a first stage where credit is regressed
on exogenous instruments. The use of an estimated variable in a non-linear specification may
potentially lead to bias, but as discussed in Train et al. (1987), this bias is of second order and thus
very small.® Furthermore, we obtain bootstrapped estimates to adjust the logit second stage standard
errors for the use of a predicted variable from the first stage.

In order to study the effect of credit on the schooling probabilities of children who are
currently employed in the household non-farm enterprise, we use a variant of equation (13). This

model is as follows:°

*Asin Wydick (1999), ordinary least squares (OLS) estimations of linear probability models were also conducted.
Linear probability models are unbiased asymptotically, although they do not exhibit the minimum variance property.
OLS estimations of linear probability models gave the same results as the logit models; these are not reported.

10 Tables 4 and 5 below report the results of equation (14), where the dependent variable in the model is the binary
Y;; variable introduced above.
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Pi . .
|n(1_JP J:ﬂl"‘ﬂzcj + B Xy + B Xy + Bs (€ *Wy) + BW; + & ———(14)
ij

where W; is a dummy variable that equals 1 if the child works in the family enterprise, and is 0

otherwise. For children who do not work in the family enterprise, the effect of credit on schooling is

captured by the g, coefficient. As noted above, we expect S, to be positive. For children who
work, the additional effect of credit on schooling is measured by g . If household borrowing to

finance capital investments reduces the likelihood of schooling for employed children, then we

expect S, to be negative. The total effect of credit on schooling for children who work is then
measured by (5, +/5;). If (B, + ;) is not significantly different from zero, then credit has no

effect on the schooling probabilities of children employed in the home enterprise.
4.2: Influence of investment credit on labor productivity

An explanation for why investment credit has no effect on schooling hinges on credit's role in
enhancing the productivity of all household members, including children. When credit is used to
finance new physical capital, it increases the marginal product of labor, which includes raw labor
and enterprise specific capital. Increased marginal productivity directly translates into higher
opportunity cost of schooling, and thus, households that borrow to purchase new or additional
capital equipment for use in the home enterprise may be unlikely to send their children to school.

In order to explain the insignificance of investment credit in increasing the schooling
probabilities of working children, and to determine whether this result is being driven by the
productivity enhancing effects of credit used to finance investments, we study the effect of
investment credit on the marginal product of labor of workers in NFE operating households. If
investment credit is found to increase the marginal product of labor of workers in households that
borrow to finance investments, then we succeed in highlighting a possible reason for why credit of
this nature has little effect on schooling probabilities. Schooling probabilities are left unaffected
since augmentation of labor productivity increases the opportunity cost of school attendance. Note

that investment credit having little effect on schooling is necessary but not sufficient for investment
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credit leading to improvements in labor productivity. This is because investment credit having little
effect on schooling does not automatically imply that this type of credit enhances labor
productivity. There may be other reasons for why investment credit does not affect schooling.
These reasons include mis-aligned incentives due to low rates of return to education in the region or
simply, mis-measured data. However, upon estimation of the data, a result that investment credit
improves productivity implies that credit of this nature may have little effect on schooling. Thus, a
demonstration that credit obtained to finance investments enhances labor productivity is pivotal in
providing a unique explanation for why credit of this type may not alter schooling probabilities.

We estimate increases in labor productivity (when investment credit is obtained) in two steps.
Using the fact that the marginal product of labor is equal to the average product of labor multiplied
by the elasticity of output with respect to labor (this is discussed in detail below), we first
demonstrate that the elasticity does not depend on whether investment credit is obtained by the
household. In order to accomplish this, we consider only those households that do not hire outside
labor to work in the home NFE (1371 out of 1657 households that operate NFES), and use the daily
average of log of (gross) cash value of sales of goods and services of the enterprise as our measure
of output. Our measure of labor is the total number of hours worked per day in the NFE by adults
and children in households that do not hire labor. Ideally, we would like to estimate increases in
labor productivity of children alone. But doing so requires information on what part of sales of
goods and services is exclusively due to children's labor. Unfortunately, the data lack this
information.

Since credit may be endogenous, we use instrumental variables to estimate the following

regression:

INQ =y, +7,InL" +y,(InL"*D%)+,D% +y,X,; +v; ———(15)
where Q is the cash value of sales from non-farm business, L™ is the total number of hours worked

per day in the non-farm enterprise by adults and children of the household, D is a dummy that

indicates whether credit was obtained by the household for investment purposes, and X,; are other
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variables that are household j specific. If the elasticity of output with respect to labor remains
unchanged regardless of whether investment loans are obtained, then y, will not be significantly

different from zero.

If elasticities do not depend on investment credit, in order to show that marginal product of
labor is higher in households that borrow for investment, it is sufficient to show that average
product of labor increases for household members when investment loans are obtained. In order to
obtain the cleanest test, we again focus on only those NFE operating households that do not hire
labor. Average productivity of labor is constructed by dividing the daily average value of cash from
sale of goods and services of the business by the total number of hours worked per day in the
enterprise by adults and children. Again, since credit may be endogenous, we use instrumental

variables to estimate the following:

%=51+52c} +0,X,; +&; ———(16)

where variables are as defined above, and c} is credit obtained to finance investments. If

investment credit increases the average product of labor, then &, will be positive and significantly

different from zero.
Section 5: Context and Data
5.1: Background

Despite a mandatory primary schooling requirement for children between the ages of 5 and 10
in regions such as the province of Punjab (largest province with more than half of the total
population of the country) and the North West Frontier Province, schooling levels in Pakistan are
generally quite low. Andrabi et al. (2006) states that adult literacy in Pakistan is 43% and (net)
enrollment rates are about 50%. These enrollment rates vary widely by gender, wealth, and location
(rural versus urban). On average, school attainment is low for the poor, and particularly for girls.
Recently collected data show that only 10.5% of women between 15 to 49 years of age have

primary education (Andrabi et al. 2006). Hence, there is little evidence in these data that
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compulsory schooling laws are enforced. The executive summary of the National Plan of Action on
Education For All (2001-2015) states that “Education in general and Education For All in
particular, is one of the top priorities of (the) Government of Pakistan.”**

5.2: Data

Data used in this research are from the Pakistan Integrated Household Survey (PIHS) carried
out by the World Bank and the Government of Pakistan in 1991. The PIHS, a nationally
representative survey, includes information on 300 communities, 4,794 households, and
approximately 39,000 individuals. Because the survey provides detailed information on household
characteristics, education, non-farm enterprise activities, and credit and savings, PIHS 1991 is
particularly apt for purposes of this study.

Of the 4,792 households in the complete sample (2 households were dropped since
information on weights was unavailable for them'?), 1657 operate at least one non-farm enterprise.
Of these, 656 households have taken a loan. On average, of the 656 households that operate at least
one NFE and took a loan, about 45% (292 households) took loans for non-farm business reasons
(purchase of inputs or working capital, purchase of land/buildings/equipment, or for other business
expenses), 61% (399 households) took loans for capital reasons (purchase of farm inputs and other
agricultural costs, in addition to non-farm business reasons mentioned above), and 47% (306
households) took loans for consumption (for consumption needs, for marriage/family events, or to
purchase consumer durables). Households may take more than one loan at a time.

Summary statistics for the variables included in the estimations are provided in tables 1 and 2
(in the tables, “PSU” denotes primary sampling unit which can be thought of as the community
from which the household is drawn; “HH” denotes household). Table 1 provides statistics for the

sample of all children less than or equal to 14 years of age. These variables are used in the

1 National Plan of Action on Education For All (2003). Executive Summary p. 1.

The PIHS sample was selected using a multi-stage stratified sampling procedure. Thus, all estimations as well as
summary statistics are adjusted with weights to correct for the fact that the distribution of households in the sample is
different from the distribution of households in the true population.
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estimations reported in tables 3-5. The dependent variable is a dummy for whether the child is
currently enrolled in school, and as evident from table 1, 54% of all children who ever attended
school are currently enrolled. This number hides disparities in enrollment for male versus female
children; boys have a higher enrollment of about 65% as compared to 43% for girls.

Table 1 shows that approximately 1% of all children in the sample work in the non-farm
enterprise operated by the household. Of this 1%, the majority are boys with an NFE employment
rate of 0.99%; very few girls (0.0058%) are employed in the home NFE. The proportion of all
children employed in the home NFE appears relatively small as it includes infants and very young
children. When we restrict the age-group to 10-14 years, a larger 2.7% of children work in the
home NFE. Of this, the rate is 3.2% for boys and 2.1% for girls. The average age of 10-14 year
olds working in the NFE is 12.56 years. In Pakistan, a large proportion of children work on the
family farm, as well as for wages in agriculture (work on other farms) and non-agriculture (work for
an individual or firm). Of 10-14 year olds, 49.5% work on the family farm. Their average age is
11.9 years and 53.5% are boys. 28% of all children work for a wage on other farms. Their average
age is 11.84 years and 51.72% are boys. Hence, work in farm enterprises employs many more
children than work in the household’s NFE. As noted above, we focus on children's employment in
the home NFE in order to obtain the cleanest test of the productivity enhancing effects of
investment credit. We expect that including children's work on the family farm (in response to the
household obtaining loans to augment physical capital used on the farm) will strengthen our results.

Of the 1% of all children who work in the family business, approximately 20% are in school.
Children who work and attend school spend approximately four hours per day working in the home
enterprise. As expected, children who work and do not attend school spend a larger proportion of
time working in the household business. Such children devote approximately seven hours per day
(6.62 hours per day) to the home NFE. On average, all employed children spend approximately
seven hours per day (6.72 hours per day) working in the family enterprise.

The average amount of credit taken by households in this sample is 16,850 Pakistani Rupees
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(approximately 280 US dollars). Approximately 9% of these loans was taken for non-farm business

reasons (purchase of inputs or working capital, purchase of land/buildings/equipment, or for other
business expenses), and 22% was taken for all capital reasons (purchase of farm inputs and other
agricultural costs, in addition to non-farm business reasons mentioned above). On average,
households have taken approximately two loans.

Table 2 summarizes information for the complete sample of individuals and provides statistics
for variables used in the estimations of tables 6 and 7. Most of the variables in table 2 are the same
as those in table 1. Additionally, table 2 provides information on the average product of labor, and
reports summary statistics for log value of business assets used in the NFE and whether the NFE is
a skilled occupation (handicrafts, wood/furniture making, textiles, and making leather products).
Section 6: Results
6.1: Instruments

Credit may be endogenous primarily for two reasons. First, households that are more “able” or
have more experience in managing borrowed funds may choose to participate in credit programs;
this is the issue of self-selection. Second, some areas may have easier access to credit as compared
to other areas; this is the issue of omitted variables at the community level. The presence of either
or both of these causes of endogeneity necessitates the use of instruments.

As noted in Pitt & Khandker (1998), a technique motivated by demand theory is to use the
price of credit, or the costs associated with gaining access to and learning about credit, as
identifying instruments for credit. The price of credit is the interest rate on the loan, and although
the PIHS survey does collect this information, there are a large number of inconsistencies and
missing values in the data. Alternatively, we hypothesize that the costs associated with gaining
information on credit will be correlated with the level of infrastructural development in the
community (PSU). Indicators of the presence of a railway station, a main bazaar (market),
telephone and telegraph service, a police station, and natural gas (sui) connection for any

household in the community are predictors of the information costs associated with learning about
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credit, but conditional on credit, these variables should have little effect on school enrollment.
These variables thus form our set of instruments.

A discussion of the economic validity of these instruments is warranted. First, by proxying for
ease of access to credit, instruments such as the presence of a railway line and presence of a
telephone and telegraph service in the community should directly correct for a large part of the
second cause of endogeneity noted above. However, since our instruments are measured at the
community level, they have less power in predicting the within-community variation in credit. One
way to allow for within-community variation would be to interact these instruments with variables
measured at the household level. However, it is difficult to find household level variables which
may be used as exclusion restrictions (that is, conditional on credit, have no effect on children's
schooling). Thus for example, we could interact our instruments with education of the household
head (to proxy for household “ability”), but education of the household head should be present
directly in the schooling equation as well. Given this, interactions of the community level variables
with education of the household head would not have much power as instruments.*® Hence, the set
of instruments we use is composed of only community level indicators of the presence of a railway
line, a main market, telephone and telegraph service, a police station, and a natural gas connection.

In this discussion on instruments, note that Bhalotra and Heady (2003) study the positive
effects of farm size on child labor with these same data (PIHS 1991). Their work uses the
unemployment rate at the community level, presence of a railway station, presence of a market, and
presence of electricity and piped water in the community as instruments.* Hence it is clear that we
have precedence in earlier work based on these data for some of the instruments we employ.
However, we use only two of the same instruments as Bhalotra and Heady (2003) since the

remaining may be inappropriate from the perspective of our study. In particular, indicators of the

BThe basic regressions of table 3 below were estimated using such interactions as additional instruments. The effect of
credit on schooling in the second column of table 3 did not change.

14Interactions of these variables with education of the household head are used as well.
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presence of electricity and piped water could have independent effects on schooling over and above
their effects through credit. For example, children in communities with electricity may have higher
probabilities of enrollment because classrooms are well-lit.

In the first stage of our estimation, a linear specification is used to regress credit (total amount
of household borrowing) on our set of instruments. The linear first stage explains approximately
20% of the variation in credit, and an F-test that these identifying instruments are jointly zero is
strongly rejected (F[5,8878]=21.47, Prob > F = 0.0000). In order to ensure that our instruments
have little effect on schooling conditional on credit, a logit model was used to regress the dummy
for school enrollment on our set of instruments, the credit variable, and other exogenous
determinants of schooling. Based on the point estimates from this regression, we cannot reject that
the effect of our instruments is jointly zero. Hence as required, conditional on credit, our
instruments have little effect on the school enrollment dummy.

6.2: The effect of credit on schooling probabilities

Table 3 reports results for the model in equation (13) — the basic regression which is run on
the sample of all children for whom current schooling information is available. The first column
does not correct for the endogeneity of the total amount borrowed by the household (credit). Credit
has a positive but insignificant effect on the probability that a child up to 14 years of age is
currently in school. Boys are significantly more likely to be in school, and education of the
household head has a strong positive effect on children's current schooling. Table 3 also reports that
older children in this age group are less likely to be in school.

Column (2) of table 3 reports results when credit is instrumented. As is clear, when the
endogeneity of credit is taken into account, the effect of credit on schooling becomes significant and
more than doubles in magnitude.’® The coefficient increases to 0.164 from 0.051. This implies that

for a thousand Pakistani Rupees (approximately 17 US dollars) increase in the amount borrowed,

Column (2) of table 3 reports bootstrapped estimates of standard errors. This procedure is necessary to correct the
standard errors for the fact that the predicted value of credit from the first stage is used as a right hand side variable in
the second stage.
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the probability of schooling increases by about 1.78%.° This means that for a 10% increase in loan
size from the mean, schooling probabilities increase by about 2.9%. Additionally, wealth of the
household as reflected in whether the household owns property, has positive effects on schooling.
The effect of most of the other variables remains unchanged (as compared to the results in column
(1) of table 3). The estimates in table 3 support the conventional hypothesis that credit has positive
effects on children's schooling.

Table 4 reports results for the separate effects of (instrumented) credit borrowed for non-farm
reasons, capital reasons, and for consumption, and the interaction of credit (borrowed for various
reasons) with an indicator variable for whether a child up to 14 years of age works in the home NFE
(model in equation (14)). As noted before, non-farm business reasons include purchase of inputs or
working capital, purchase of land/buildings/equipment, and credit obtained for other business
expenses. Capital reasons encompass non-farm business reasons and also include purchase of farm
inputs and other agricultural costs. Consumption reasons include borrowing for consumption needs,
for marriage/family events, or to purchase consumer durables. The estimations in table 4 are run on
the complete sample of children for whom current schooling information is available. The second
and third columns of table 4 show that total borrowing for non-farm and capital reasons increases
the probability that children are currently in school (the coefficient on credit ranges in magnitude
from 0.17 to 0.31). On average, for a thousand Pakistani Rupees increase in the amount borrowed,
the credit effects in columns (2) and (3) indicate that the odds of schooling increase by about
2.72%. This means that for a 10% increase in loan size from the mean, schooling probabilities
increase by approximately 4.58%. As evident from column (4) of table 4, credit borrowed for
consumption has no significant effect on schooling. The negative coefficients on the interaction
terms in columns (1)-(3) of table 4 state that credit has a positive effect on schooling only for
children who are not employed (the interaction terms are measured imprecisely). The third to last

row of table 4 shows the sum of the coefficients on credit and the interaction term. The second to

\ore formally, for a thousand Pakistani Rupees increase in the amount borrowed, the odds of schooling increase by
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last row reports p -values from tests that the sum of coefficients equals zero. In all four columns of

table 4, we cannot reject the hypothesis that the sum of coefficients is equal to zero. That is, credit
has no effect on schooling for children employed in the home NFE.

Consistent with the estimates of table 3, estimates in table 4 show that boys are more likely to
attend school as compared to girls. Table 4 also shows that the household head's education level has
strong positive effects on the dependent variable. Wealth, as measured by whether the household
owns property, has the expected positive effects on schooling in column (1). Finally, age of the
child has negative effects on schooling.

It is probable that children who work in the home NFE are somehow systematically different
from those who do not work. In other words, the indicator variable for whether the child works in
the home NFE is endogenous. We address this in the following way. Instead of interacting
instrumented credit with a dummy for whether the child works in the home NFE, we interact credit
with an indicator variable for whether the household operates a NFE. Since the indicator variable
for whether the household operates a NFE may itself be endogenous, we instrument for its effects.
Our instruments are the same as those used for credit. In general, indicators such as presence of a
railway line, presence of a market, and presence of a telephone and telegraph service are valid
instruments as they proxy for the level of infrastructure in the community which may be correlated
to whether a household chooses to operate a home NFE. But conditional on whether the household
operates a NFE, these variables in of themselves have little effect on schooling. The logit first stage
explains approximately 24% of the variation in whether households operate a NFE, and the
instruments are jointly significant at the 1% level.

Table 5 reports the results for various categories of credit, and their interactions with the
instrumented value of whether households operate NFEs. As is evident, the interaction terms for
credit in general (column (1)) and capital loans (column (3)) have the expected negative sign, but

are measured imprecisely. However, the p -values at the end of columns (1) and (3) indicate that we

about 1.78%.
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cannot reject the null hypothesis that such loans have no effect on schooling probabilities. The

interaction term for consumption credit is also negative (but measured with error), and the p -value

in column (4) confirms that this type of credit again has little effect on schooling. These estimates
support the results of table 4 by showing that although credit has some positive effects in
households that do not operate NFEs (column (3)), in NFE operating households, credit has no
effect on children's schooling.

Tables 4 and 5 present evidence that access to credit need not increase children's schooling,
particularly if credit is obtained for investment purposes. Such results may reflect that credit, by
increasing household physical capital, increases the marginal productivity of labor of adults and
children who work in the home NFE. Tables 6 and 7 present evidence in support of this.

6.3: The effect of credit on labor productivity

In estimating increases in the marginal product of labor for members in households that
borrow for financing investments, we follow Bardhan (1973). Bardhan (1973) notes that marginal
product of labor equals average product of labor multiplied by elasticity of output with respect to
labor input. Using cash from sale of goods and services of the NFE as the measure of gross output,
and total hours worked by the different sets of workers as a measure of labor,}” we show that
marginal product of labor is higher for all members in households that borrow for capital and non-
farm business reasons. If elasticity of output with respect to labor is constant across NFE operating
households regardless of whether they took a loan, then in order to prove increased marginal
product of labor in households that took investment credit, it is sufficient to show that the average
product of labor is higher in households that borrowed for investment reasons. As noted before,
ideally, we would like to estimate increases in labor productivity for children alone. But doing so
requires information on what part of daily sales of goods and services produced by the home NFE is
exclusively due to children's labor. Unfortunately, we do not have this information. However, based

on our estimates, we show that it is rational for households that take investment loans to employ

"\We assume that child and adult labor is substitutable, although not necessarily one for one. Other studies that make a
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their children in the family enterprise.

In order to ensure that our output measure (cash value of sales from the NFE) reflects the
labor of household members only, we focus on households that do not hire labor to work in the
family business. Of the 1657 households that operate an NFE, 1371 do not hire outside labor. These
1371 households form the sample for tables 6 and 7. Table 6 shows that elasticities are the same for
households that borrow and those that do not borrow, regardless of the purpose for which the loan is
obtained. Columns (1) and (3) report results for households where only adults work in the NFE.
Columns (2) and (4) report results for households in which both adults and children work. From
columns (1) to (4), hours worked by household members significantly increases cash revenues (the
coefficients are measured imprecisely in columns (3) and (4)). The first two columns include a term
that interacts log value of hours worked with a dummy for whether the loan was taken for non-farm
business reasons. This interaction term is insignificant, indicating that elasticities are constant
across households that borrowed for non-farm business reasons and those that did not borrow for
this reason. The last two columns of table 6 include an interaction term for loans taken for capital
reasons. Again, there is no evidence that elasticities change when capital loans are obtained.

Given the results of table 6, increased marginal product of labor in response to borrowing for
investment purposes is evident if average product of labor is higher in households that borrow for
either non-farm or capital reasons. Table 7 shows that this is the case. Columns (1) and (3) report
results for households where only adults work in the NFE. Columns (2) and (4) report results for
households in which both adults and children work. The first two columns of table 7 indicate that
credit borrowed for non-farm business reasons significantly increases the average product of labor
of adults alone, and of adults and children. The last two columns report that credit obtained for
capital reasons has a similar impact. Given constant elasticities, this implies that marginal product
of labor of adults and children increases when households borrow for investment purposes. In

particular, the larger coefficient on credit in column (2) (as compared to column (1)) and column (4)

similar assumption include Basu & Van (1998) and Anker et al. (1998).
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(as compared to column (3)) implies that it is rational for households that take investment loans to
employ their children in the home enterprise. This is because with children's labor, the overall
contribution to output is larger. However, without further knowledge on the possible
complementarity of adult and children's labor when households borrow to finance investments,
these estimates do not allow us to “back-out” the effect of investment loans on the productivity of
children's labor alone. The ability to discern effects on children's labor productivity alone requires
more information that we have available in our data. However, table 7 takes an important step in the
right direction by providing evidence that the productivity of labor of all household members
including children increases when investment loans are obtained.

Tables 6 and 7 support the results of tables 4 and 5 by demonstrating that investment credit
has little effect on schooling because this type of credit increases the labor productivity of all
household members (including children) who work in the home enterprise. In the terminology of
our theoretical model, we infer from these results that in our data, returns to human capital from
additions to physical capital (financed by investment credit) are not sufficiently greater than the
returns to enterprise specific capital to generate higher levels of schooling.'?

Section 7: Conclusion

This paper studies the influence of credit on children's schooling probabilities using data from
Pakistan. It shows that credit need not increase the likelihood of school attendance for children who
work in their household's non-farm enterprise. We develop the intuition for this result using a
simple two period theoretical model in which a household maximizes utility by choosing optimal
amounts of investment credit and schooling. Child's schooling takes place in the first period (if at
all), and the second period is spent working in the family business. If the child attends school in the
first period, he builds human capital. If he works in the family enterprise in the first period, he

builds enterprise specific capital. Investment credit increments physical capital, which raises the

18 Given the results of tables 4 and 5, we cannot conclude that returns to enterprise specific capital are strictly greater
than the returns to human capital. This is because we do not find a significant decrease in the schooling of children
employed in the home NFE when investment credit is obtained. We thank the referee for bringing this point to our
attention.
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marginal product of both human and enterprise specific capital. If the latter effect dominates, then
households will choose to complement additional physical capital with additional enterprise specific
capital. For the child, this may lead to more work in the home enterprise and little effect on
schooling. The predictions of our model are tested using data on children from Pakistan. Our
estimates indicate that loans taken to finance investments have no effect on the schooling of
children who work in the family business. In the terminology of our theoretical model, this result
may be explained by the fact that the returns to human capital from increments to physical capital
are not relatively greater than the returns to enterprise specific capital to warrant additional
schooling. As our theory makes clear, what matters for the child labor-schooling choice is the
marginal product of labor relative to the marginal product of human capital. We find little evidence
in our data that the relative returns to human capital are sufficiently large to change schooling
decisions in households that borrow to finance investments. Furthermore, we present evidence that
the marginal productivity of labor of adults and children increases when investment loans are
obtained. Our results suggest that by increasing productivity and thus the opportunity cost of
schooling, investment loans may not alleviate the incidence of child labor in developing countries.
The aim of this study is not to argue that improved access to credit for poor households is
unimportant. In fact, our estimates indicate that for a thousand Pakistani Rupees (about 17 US
dollars) increase in the amount borrowed, the odds of schooling increase by about 1.78%. The
purpose of this research is to demonstrate that improved credit access may not be sufficient to
increase schooling in developing countries. We show that schooling for children employed in the
home NFE need not increase when investment loans are taken by NFE operating households.
Although broadly acknowledged, this “wealth paradox of child labor” is documented in relatively
few studies. Our research contributes to this literature by demonstrating that investment loans have
little effect on schooling, and by providing empirical evidence that this may be because loans
obtained to augment physical capital increase the labor productivity of all household members

(including children) employed in the family business.
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Child labor, even if confined to household production, is a social problem. The social gains
from an educated citizenry may far exceed the private gains to an individual household from
educating its children. Thus child labor may be socially undesirable even when rational from the
household’s perspective. Any solution to the problem of child labor must be evaluated against this
background. By discouraging investments in education, child labor hinders prospects for long-term
growth. The results of this research suggest that improving access to credit may not, by itself,
constitute a solution to the problem of child labor. Along with improved access to credit, measures
should also be implemented to ensure that credit availability does not increase child labor. For
example, institutions providing credit to households for investment could explicitly monitor their
use of child labor, and perhaps, require part-time schooling for children employed in the

household's investment activity.
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Table 1: Summary statistics for sample of children

Variable Mean  Std. Dev. Min. Max. Obs.
Individual characteristics

Dummy for currently in school® 0.543 0.276 0 1 6452
Dummy for child works in NFE 0.008 0.089 0 1 16131
Age of child in years 6.702 4.087 0 14 16131
Dummy for male child 0.509 0.5 0 1 16125
Household characteristics

Credit related*:

Total amount borrowed by HH (x10%) 1.685 5.885 0.1 605 8883
Total amount borrowed by HH (x10%) 0.646 3.747 0.1 60 8883
for non-farm reasons

Total amount borrowed by HH (x10) 1.245 5.776 0.1 605 8883
for capital reasons

Total amount borrowed by HH (x10™) 0.692 2.645 0.1 67 8883
for consumption

Dummy for non-farm loan 0.087 0.281 0 1 16131
Dummy for capital loan 0.221 0.415 0 1 16131
Dummy for consumption loan 0.277 0.448 0 1 16131
Other characteristics:

Highest grade completed by HH head 3.08 4.078 0 21 16131
Dummy for male HH head 0.998 0.041 0 1 16131
Age of HH head 44.844 13.267 16 108 16131
Dummy for HH owning property 0.875 0.33 0 1 16028
Dummy for HHs that operate at least one NFE 0.624 0.484 0 1 10307
Total number of infants in HH 0.984 0.828 0 6 16131
Village characteristics

Dummy for private hospital in PSU 0.939 0.239 0 1 16131
Dummy for family planning clinic in PSU 0.796 0.403 0 1 16131
Dummy for government hospital in PSU 0.911 0.285 0 1 16131
Number of public schools in PSU 7.234 1.303 1 8 16052
Dummy for paved road serving largest/ 0.717 0.45 0 1 16131
central village in PSU

Dummy for any HH connected to electricity in PSU  0.947 0.225 0 1 16037
Dummy for presence of railway line in PSU 0.998 0.043 0 1 16131
Dummy for presence of market in PSU 0.997 0.058 0 1 16131
Dummy for presence of telephone & 0.992 0.088 0 1 16131
telegraph service in PSU

Dummy for presence of police station in PSU 0.972 0.164 0 1 16131
Dummy for presence of natural gas connection 0.156 0.363 0 1 16131

for any HH in PSU

e Dependent variable. : Endogenous variables.
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Table 2: Summary statistics for sample of all individuals
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Variable Mean  Std. Dev. Min. Max. Obs.
Individual characteristics

Dummy for child currently in school® 0.236 0.5 0 1 15525
Dummy for child works in NFE 0.003 0.058 0 1 39120
Age of individual in years 21.129 19.451 0 108 39120
Dummy for male 0.518 0.5 0 1 36291
Household characteristics

Credit relatedi:

Total amount borrowed by HH (x10%) 1.827 7.725 0.1 605 20339
Total amount borrowed by HH (x10%) 0.651 3.694 0.1 60 20339
for non-farm reasons

Total amount borrowed by HH (x10%) 1.35 7.641 0.1 605 20339
for capital reasons

Total amount borrowed by HH (x10%) 0.739 2.81 0.1 67 20339
for consumption

Dummy for non-farm loan 0.087 0.282 0 1 39120
Dummy for capital loan 0.208 0.406 0 1 39120
Dummy for consumption loan 0.257 0.437 0 1 39120
Dummy for non-farm loan taken by NFE HH 0.41 0.492 0 1 6024
Dummy for capital loan taken by NFE HH 0.601 0.49 0 1 6024
Dummy for consumption loan taken by NFE HH 0.473 0.499 0 1 6024
Other characteristics:

Highest grade completed by HH head 3.186 4.216 0 21 39120
Dummy for male HH head 0.996 0.06 0 1 39120
Age of HH head 46.705 14.406 0 108 39120
Dummy for HH owning property 0.879 0.327 0 1 38850
Total number of dependents in HH 2.088 1.559 0 16 39120
Dummy for HHs that operate at least one NFE 0.609 0.488 0 1 26467
Cash from sale of g+s of business in last 14 days® 3905.461 10910.12 0 189250 21607
Cash from sale of g+s of business per day® 278.962  779.294 0 13517.86 21607
Number of hours worked in NFE by adults per day 4.77 8.065 0 66 39120
Number of hours worked in NFE by children per day 0.166 1.146 0 16 39120
Number of hours worked in NFE by adults+children per day ~ 13.013 8.841 0 66 14822
Dummy for NFE is skilled occupation 0.055 0.229 0 1 39120
Log value of business assets used in NFE 8.58 2.292 0.693 16.59 14213
Average product of labor for adults and children per day® 26.424 62.465 0 821.429 11663
Village characteristics

Dummy for private hospital in PSU 0.932 0.251 0 1 39120
Dummy for family planning clinic in PSU 0.796 0.403 0 1 39120
Dummy for government hospital in PSU 0.911 0.285 0 1 39120
Number of public schools in PSU 7.231 1.316 1 8 38954
Dummy for paved road serving largest/central village in PSU  0.736 0.441 0 1 39120
Dummy for any HH connected to electricity in PSU 0.95 0.217 0 1 38938
Dummy for presence of railway line in PSU 0.998 0.044 0 1 39120
Dummy for presence of market in PSU 0.997 0.055 0 1 39120
Dummy for telephone and telegraph service in PSU 0.992 0.09 0 1 39120
Dummy for presence of police station in PSU 0.977 0.15 0 1 39120
Dummy for natural gas connection for any HH in PSU 0.18 0.384 0 1 39120

e Dependent variables. i Endogenous variables.
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Table 3: Basic Regressions

Logit estimation of factors affecting the probability of currently being enrolled in school for children up to
14 years of age. The dependent variable is 1 if the child is currently enrolled in school, 0 otherwise. Column
(2) provides results when credit is instrumented (bootstrapped estimates are reported). Robust standard errors
in parentheses. 1 indicates significance at 10%, * at 5%; ** at 1%.

Explanatory Variable Endogenous Exogenous
Credit Credit
1) )
Total amount borrowed by HH (x10™) 0.0506
(0.0516)
Total amount borrowed by HH (x10™) instrumented 0.1635**
(0.0597)
Total number of infants in household -0.0929 0.0882
(0.1648) (0.1116)
Age of individual in years -0.4588** -0.4559**
(0.0414) (0.0336)
Dummy for male 0.7394** 0.6672**
(0.1691) (0.1294)
Highest grade completed by HH head 0.0646** 0.0811**
(0.0221) (0.0142)
Dummy for household owning property 0.2054 0.3443'
(0.3007) (0.2032)
Dummy for government hospital in PSU -0.2772 0.3458
(0.3135) (0.2391)
Dummy for private hospital in PSU 0.3553 0.1978
(0.3011) (0.2498)
Dummy for family planning clinic in PSU 0.0450 -0.1735
(0.2651) (0.2044)
Number of public schools in PSU -0.1071 -0.0168
(0.0802) (0.0523)
Dummy for paved road serving largest/central village in PSU 0.2860 0.0617
(0.2136) (0.1545)
Dummy for any household connected to electric power in PSU 0.0867 0.1077
(0.3345) (0.3048)
Constant 6.7522** 5.7827**
(0.9220) (0.6529)

Observations 3251 6372
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Table 4: Effect of instrumented credit with interactions

Logit estimation of factors affecting the probability of current schooling for children (bootstrapped estimates are
reported). The dependent variable is 1 if the child is currently in school, 0 otherwise. Robust standard errors in

parentheses. T indicates significance at 10%, * at 5%; ** at 1%.

Explanatory Variable (1) (2) (3) (4)

Total amount borrowed by HH (x10™) instrumented 0.1821**
(0.0608)

Total amount borrowed by HH (x10™) instrumented* -0.4435

dummy for child working in home NFE (0.3850)

Total amount borrowed for non-farm reasons (x10™) 0.3063"

instrumented (0.1678)

Total amount borrowed for non-farm reasons (x10™) -0.1326

instrumented*dummy for child working in home NFE (0.4707)

Total amount borrowed for capital reasons (x10™) 0.1709'

instrumented (0.0960)

Total amount borrowed for capital reasons (x10™) -0.1438

instrumented*dummy for child working in home NFE (1.2670)

Total amount borrowed for consumption (x10) -0.1249

instrumented (0.0846)

Total amount borrowed for consumption (x10™) -0.1616

instrumented*dummy for child working in home NFE (0.4077)

Dummy for child working in home NFE -2.4109**  -2,8018** -2.7879**  -2.8140**
(0.5713) (0.4430) (0.3919) (0.3911)

Total number of infants in household 0.0737 0.0578 0.0557 0.0566
(0.1322) (0.1323) (0.1185) (0.1167)

Age of individual in years -0.4394**  -0.4374** -0.4373**  -0.4386**
(0.0329) (0.0328) (0.0346) (0.0321)

Dummy for male 0.7458**  0.7268**  0.7277**  0.7210**
(0.1301) (0.1295) (0.1236) (0.1239)

Highest grade completed by HH head 0.0841**  0.0883**  0.0877** 0.0862**
(0.0144) (0.0144) (0.0147) (0.0143)

Dummy for household owning property 0.3411%' 0.2496 0.2418 0.2367
(0.1798) (0.1773) (0.1973) (0.1841)

Dummy for government hospital in PSU 0.4093' 0.3859 0.378 0.3994"
(0.2298) (0.2347) (0.2427) (0.2381)

Dummy for private hospital in PSU 0.1599 0.0806 0.0771 0.0464
(0.2385) (0.2352) (0.2387) (0.2345)

Dummy for family planning clinic in PSU -0.2009 -0.1756 -0.1811 -0.1706
(0.2074) (0.2085) (0.1928) (0.2119)

Number of public schools in PSU -0.0434 -0.0443 -0.0446 -0.0462
(0.0529) (0.0534) (0.0549) (0.0535)

Dummy for paved road serving largest/central village -0.0115 0.035 0.0341 0.0539

in PSU (0.1588) (0.1602) (0.1634) (0.1513)

Dummy for any household connected to electric power 0.239 0.2755 0.2854 0.2912

in PSU (0.3001) (0.2998) (0.2809) (0.2819)

Constant 5.7463**  59798**  59894**  6.0679**
(0.6075) (0.6029) (0.6466) (0.6415)

Sum of credit and interaction coefficients -0.2614 0.1737 0.027 -0.2864

p-value of test that credit+interaction coefficients = 0 0.4944 0.9999 0.9831 0.9998

Observations 6372 6372 6372 6372
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Table 5: Effect of credit in households that operate NFEs

Logit estimation of factors affecting schooling (bootstrapped estimates are reported). The dependent variable is 1 if the
child is currently in school, 0 otherwise. Robust standard errors in parentheses. 1 significant at 10%, * at 5%; ** at 1%.

Explanatory Variable (1) (2) (3) (4)

Total amount borrowed by HH (x10™) instrumented 0.1423
(0.1311)

Total amount borrowed by HH (x10#) instrumented* -0.2061

dummy for home has NFE instrumented (0.5451)

Total amount borrowed by HH (x10™) instrumented 0.2214

for non-farm reasons (0.1456)

Total amount borrowed by HH (x10™) instrumented for 0.3205

non-farm reasons*dummy for home has NFE instrumented (0.5822)

Total amount borrowed by HH (x10™) instrumented 0.1809"

for capital reasons (0.1094)

Total amount borrowed by HH (x10) instrumented for -0.2608

capital reasons*dummy for home has NFE instrumented (0.3957)

Total amount borrowed by HH (x10™) instrumented -0.1769"

for consumption (0.0907)

Total amount borrowed by HH (x10™) instrumented for -0.2448

consumption*dummy for home has NFE instrumented (0.3710)

Dummy for home has NFE instrumented 0.0985 -0.4298* -0.3543*  -0.4821**
(0.4043) (0.1689) (0.1780) (0.1747)

Total number of infants in household 0.0883 0.0816 0.0877 0.0932
(0.1269) (0.1280) (0.1231) (0.1224)

Age of individual in years -0.4563**  -0.4554**  -0.4555**  -0.4573**
(0.0316) (0.0315) (0.0305) (0.0306)

Dummy for male 0.6681** 0.6702** 0.6717** 0.6722**
(0.1295) (0.1301) (0.1209) (0.1213)

Highest grade completed by HH head 0.0808**  0.0819** 0.0805** 0.0768**
(0.0142)  (0.0141)  (0.0140) (0.0140)

Dummy for household owning property 0.3480" 0.3308" 0.3270" 0.3333'
(0.1789)  (0.1800)  (0.1777) (0.1795)

Dummy for government hospital in PSU 0.3448 0.3443 0.3501 0.3641
(0.2248) (0.2245) (0.2363) (0.2394)

Dummy for private hospital in PSU 0.1973 0.1867 0.1814 0.1592
(0.2337) (0.2324) (0.2609) (0.2604)

Dummy for family planning clinic in PSU -0.1742 -0.1534 -0.1746 -0.1614
(0.2017) (0.2020) (0.2169) (0.2167)

Number of public schools in PSU -0.0143 -0.0138 -0.0133 -0.0171
(0.0495) (0.0496) (0.0525) (0.0531)

Dummy for paved road serving largest/central village in PSU 0.0752 0.0878 0.0957 0.0979
(0.1499) (0.1536) (0.1576) (0.1583)

Dummy for any household connected to electric power in PSU  0.0934 0.0911 0.0902 0.096
(0.2917)  (0.2930)  (0.3028) (0.3053)

Constant 5.7938** 6.1450** 6.1259** 6.3152**
(0.6528) (0.6185) (0.6416) (0.6629)

Sum of credit and interaction coefficients -0.0638 0.5419 -0.0799 -0.4217

p-value of test that credit+interaction coefficients = 0 0.9179 0.3581 0.8465 0.2759

Observations 6372 6372 6372 6372
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Table 6: Elasticities when credit is obtained for various purposes

Instrumental variables estimation of factors affecting log cash value of sales from non-farm business in last 14 days.
These results are for households that do not hire labor. Robust standard errors in parenthesis. T indicates significance at
10%, * at 5%; ** at 1%.

Explanatory Variable (1) (2) (3) (4)
Log total number of hours worked by adults in NFE per day 3.7868" 4.4466
(1.9523) (3.6399)
Log total number of hours worked by adults and children in 2.5621* 2.2849
NFE per day (1.1767) (1.3903)
Dummy for non-farm credit taken by NFE operating HH 14.3407  16.7167
(9.1004) (11.3024)
Dummy for capital credit taken by NFE operating HH 12.8316  7.7251
(11.8866) (5.4617)
Log total number of hours worked by adults in NFE per day* -6.4976
dummy for non-farm credit taken by NFE operating HH (4.1361)
Log number of hours worked by adults+children in NFE per day* -5.5139
dummy for non-farm credit taken by NFE operating HH (3.3515)
Log number of hours worked by adults in NFE per day™ -5.8396
dummy for capital credit taken by NFE operating HH (5.6122)
Log number of hours worked by adults+children in NFE per day* -2.7380
dummy for capital credit taken by NFE operating HH (2.2163)
Highest grade completed by HH head 0.0733' 0.0363 0.0577 0.0398
(0.0391) (0.0439) (0.0360) (0.0268)
Age of HH head in years 0.0088 0.0236 -0.0051  -0.0023
(0.0163) (0.0279) (0.0122) (0.0092)
Dummy for male household head 2.9109**  1.2173 1.0029  1.9885**
(0.9526) (1.2406) (1.5269) (0.7555)
Total number of dependents in HH -0.1744  -0.1152  -0.0404  -0.0328
(0.1166) (0.0935) (0.0769) (0.0607)
Dummy for household owning property 1.1215' 0.7506 1.0547 0.3403
(0.6672) (0.5423) (0.8493) (0.4800)
Log value of business assets used in non-farm enterprise 0.3284*  0.0031 0.2340 0.0971
(0.1603) (0.2478) (0.1453) (0.0879)
Dummy for NFE is skilled occupation 0.1743 -0.0250 0.0518 0.0450
(0.1764) (0.2363) (0.1514) (0.0814)
Dummy for government hospital in PSU 0.6253 0.9071 0.7751 0.2587
(0.5753) (0.8255) (0.8348) (0.3394)
Dummy for private hospital in PSU -0.0958  -0.9712 0.0204 -0.5859
(0.7162) (0.8633) (0.8857) (0.4464)
Dummy for family planning clinic in PSU 0.2970 0.2132 0.2165 0.1178
(0.3389) (0.3256) (0.3044) (0.2347)
Number of public schools in PSU 0.0148 -0.0734 0.0311 -0.0208
(0.1547) (0.1485) (0.1423) (0.0834)
Dummy for paved road serving largest/central 0.3108 0.5403 0.4712  0.5937*
village in PSU (0.3334) (0.3875) (0.3523) (0.2935)
Dummy for any household connected to electric -0.9273  -0.1958  -1.0167  -0.5787
Power in PSU (1.2480) (1.1583) (1.4343) (0.7071)
Constant -14.8216* -9.3722* -13.4639 -8.1086**

(6.7759) (3.9696) (8.4771) (3.3914)
Observations 3820 4041 3820 4041
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Table 7: Average Product of Labor

Instrumental variables estimation of factors affecting average product of labor per day. Robust standard errors in
parentheses. t indicates significance at 10%, * at 5%; ** at 1%.

Explanatory Variable Adults  Adultsand Adults Adults and
Children Children
Total amount borrowed by HH (x10™) for 20.3296"  23.9608"
non-farm reasons (10.9006)  (12.7474)
Total amount borrowed by HH (x10™) for 11.7423"  13.1924*
capital reasons (6.0565)  (6.3906)
Highest grade completed by HH head 1.3833 1.834 0.5122 0.883
(1.2788) (1.3051)  (1.2951)  (1.2238)
Age of HH head in years 0.3088 0.3621 0.2624 0.2908
(0.3333) (0.3576)  (0.2438)  (0.2432)
Dummy for male household head 7.3998 -0.5925 37.7165** 30.9968*
(20.8335)  (18.4253) (13.9928) (12.8935)
Total number of dependents in HH -3.2899 -3.6236 -1.9087 -1.9788
(4.1820) (4.7986)  (2.9379)  (3.0369)
Dummy for household owning property 1.1852 -5.121 0.2676 -4.9689
(6.8482) (8.8053)  (6.8987)  (8.4464)
Log value of business assets used in NFE -2.0797 -3.3338 -0.2718 -0.9124
(2.0318) (2.6184)  (1.6286)  (1.8011)
Dummy for NFE is skilled occupation -7.6043 -8.4947 -3.0591 -3.2398
(7.0666) (7.2458)  (3.8858)  (3.5209)
Dummy for government hospital in PSU 8.0611 8.3065 2.1794 1.4745
(9.7606) (10.4304) (7.3627)  (7.2824)
Dummy for private hospital in PSU -3.5627 -2.5559 -5.2679 -4.2837
(18.1869)  (18.7407) (13.9256) (13.4977)
Dummy for family planning clinic in PSU 7.944 7.6987 6.3647 6.1674
(8.2013) (8.9574)  (5.9540)  (6.1669)
Number of public schools in PSU -0.0782 -0.0616 -0.7162 -0.6098
(3.8518) (3.8013) (2.7061)  (2.5873)
Dummy for paved road serving largest/ 10.6017 11.4007 5.6814 6.0963
central village in PSU (9.2723) (9.7171)  (7.5119)  (7.2496)
Dummy for any household connected to -1.774 -2.8066 -3.3417 -4.2382
electric power in PSU (9.5262) (10.6477) (7.2209)  (7.2800)
Constant -11.0534 59215  -33.2992  -21.0475

(24.7799)  (28.9082) (24.8143) (26.3375)
Observations 5142 5501 5142 5501




