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Abstract

This paper studies the impact of India’s Mahatma Gandhi National Rural Employment Guarantee Act on the
pattern of household consumption behaviour. NREGA guarantees employment which increases labour market
opportunities, in particular, for females relative to males, which may cause a shift in household spending towards
goods that are more in line with preferences of women. These shifts are likely to be amplified in regions with
higher share of women employed through NREGA, in states that guarantee employment at higher minimum
wages, and rice growing regions of India where females are traditionally more intensively involved in production.
Using two rounds of nationally representative data, the phase wise roll-out of NREGA to districts across India
is exploited to determine the programme’s impact. Exposure to NREGA is found to have economically and
statistically significant effects on household consumption patterns and these effects are broadly suggestive of an
increase in female bargaining power.
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1 Introduction

Public works programmes are a popular tool used to address the issues of poverty and unemployment in developing
countries. The Mahatma Gandhi National Rural Employment Guarantee Act (MG-NREGA) passed in 2005 in
India created the world’s largest public works programme under a statutory framework. The programme legally
guarantees hundred days of unskilled manual work to participants with the intention to alleviate rural poverty.1

Guaranteeing such employment opportunities can directly affect intra-household decisions through a change in total
resources and the allocation of these resources. In this paper, I examine the impact of NREGA on the pattern
of household consumption expenditure. Looking at changes in consumption patterns within households also gives
us some insights into the possible effects of NREGA on bargaining power since men and women are seen to have
systematically different consumption preferences and spending patterns (Kanbur and Haddad, 1994, Quisumbing
et al., 2000, Doepke and Tertilt, 2016).

NREGA represents a compelling policy change for several reasons. First, its annual cost is close to 1% of India’s
GDP, generates around 2.35 billion person-days of employment and currently benefits more than 50 million house-
holds of rural India (Ministry of Rural Development, 2016). A primary contribution of the paper is thus to speak
to the welfare effects of such a large scale public works programme. Any conclusions drawn on the basis of this
pervasive scheme will therefore be of broad interest. Second, since NREGA was rolled out in a phase-wise manner
starting with the most backward districts in 2006, eventually covering the entire country by mid 2008, the variation
provides an opportunity to evaluate the impact of this programme. I use two rounds of cross-sectional data from the
National Sample Survey (NSS) that span final implementation of the programme. The data allows for a comparison
of households in the districts before and after the programme to those in districts that have the programme in
both the survey waves. Lastly, it mandates that one-third beneficiaries be women providing an impetus to female
autonomy.

While considerable literature exists on the impact of NREGA on labour market outcomes, agricultural wages, time-
use and impact on children, most papers use samples restricted to few districts or states (Imbert and Papp, 2015,
Deininger and Liu, 2013, Diiro et al., 2014, Ravi and Engler, 2015). In contrast, this paper remains unique because
it uses nationally representative data and evaluates the impact on household consumption expenditure behaviour.
It also sheds light on the impact of the programme on traditionally overlooked outcomes, particularly on channels
through which bargaining power of women may be affected in households. In general, most papers evaluating
the impact of income shocks to households find that a boost to income increases expenditure on all commodities
that households spend on. However, my analysis shows a change in the pattern of spending depicting a shift in
discretionary expenditure towards some commodities more than others suggesting greater involvement of women in
household decisions given their preferences for welfare improving commodities.

A key result found in the paper is a shift in discretionary spending towards school expenditure as a result of NREGA.
To the extent that women are the primary caregivers in the family and are concerned with their children’s well-being
(Diiro et al., 2014, Jacoby, 1995, Glick, 2002), this suggests a transformative shift in pattern of resource allocation
towards goods women care more about. At the same time, a stark decline in the budget share of entertainment is
seen implying that the pattern has changed to what can be considered ‘wiser’ consumption choices. These shifts
are accompanied by increase in expenditure share of durable goods. This result could potentially be driven by more

1The programme was initially called National Rural Employment Guarantee Act (NREGA) but later was changed to MG-NREGA
in 2009. I use NREGA to refer to this programme throughout the paper.

2



resources being allocated to commodities that substitute women’s chores in the households given that they spend
more time at NREGA work sites.

The paper goes further to see if the effects of the programme are magnified in situations where one would expect
them to be stronger. For instance, greater share of women employed through NREGA should lead to a greater
impact on allocation towards goods women prefer. The paper finds that the pattern of consumption is similar to the
baseline results but exhibit larger effects where women-to-total employment ratio is higher. Moreover, guaranteed
employment should induce larger impacts where higher minimum wages are provided as part of the programme.
Analyzing the heterogeneous effects due to variations in state stipulated minimum wages, the paper finds the
magnitude of impact to be greater where participants’ wages are subject to higher minimum wages. Another source
of variation in the programme effect may arise due to differences in the degree of women’s involvement in agricultural
processes employed for crop production. Considering this heterogeneity, it is found that households belonging to
wheat and rice growing regions are affected differentially given differences in the status of women prior to the
treatment. Lastly, the programme is found to marginally increase the probability of female headed households for
the sample consisting of at least one male and female adult.

Rest of the paper proceeds as follows. Section 2 provides the background and programme details of NREGA.
Section 3 presents a review on related literature. Section 4 describes the data followed by the empirical strategy
in Section 5. Section 6 discusses the baseline results followed by sensitivity analysis in Section 7. The paper ends
with robustness checks presented in Section 8 followed by the conclusion in Section 9.

2 Background on NREGA

The Mahatma Gandhi National Rural Employment Guarantee Act, 2005 is aimed at enhancing the livelihood of
households in rural areas. In February 2006, the programme was introduced to 200 backward districts as the
first phase of its implementation. The second phase was rolled out in April 2007 and extended to additional 130
districts. By April 2008, 284 more districts were covered exposing entire rural India to the programme. NREGA
provides at least 100 days of guaranteed wage employment every financial year to households where adult members
volunteer to undertake unskilled manual work. This is the first incidence of a legally binding commitment made
by the government to provide employment. In a short span of operation, NREGA has had a substantial impact
in generating rural employment affecting approximately 50 million households. A minimum statutory requirement
of the policy is to have 33 percent women participation. Current statistics suggest that the actual participation is
about 52 percent. This is particularly striking, given that women make up less than 30% of the total labor force
(Ministry of Rural Development, 2014).

To obtain work, adult members of a household2 apply for a job card at the local Gram Panchayat.3 After due
verification, the registered household is issued a job card within 15 days. The card is valid for at least five years after
which it can be renewed. Once the household obtains the job card, members can apply for a job at any time and are
assigned work within 15 days, failing which they are eligible for unemployment compensation. Projects sanctioned
under NREGA are employment projects decided by the intermediate administrative body between Gram Panchayat
and the district. These projects pertain to water conservation, irrigation, land development, construction of roads

2A “household" in this analysis is defined as the set of individuals who cook around one common stove.
3The lowest governing body at the village level.
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and ponds, building of canals, afforestation, leveling of fields, fisheries, rural sanitation and government relief works.
Workers are paid either a piece rate or a daily wage subject to a minimum specified by the state and governed by
a national minimum (Ministry of Rural Development, 2014).

3 Literature review

This paper contributes to two strands of literature on NREGA. One pertains to the evaluation of NREGA as a
welfare programme. The impact of NREGA has been studied on labour market outcomes like participation in
public works, private employment, wages (Imbert and Papp, 2015) and welfare outcomes (Deininger and Liu, 2013).
Imbert and Papp (2015) estimate the effect on private employment and wages and find that public sector low skilled
manual work crowds out private sector work (similar to Zimmermann, 2014) and increases private sector wages.
Azam (2012) finds a positive impact on labor force participation which is driven by significant female participation.
Similarly, Diiro et al. (2014) show that presence of work opportunities in the villages increases average wages of
casual workers, reduces gender wage gap and increases the probability of female labor market participation. Ravi
and Engler (2015) measure the welfare impact of NREGA and find significant impacts on rural poverty alleviation,
increasing food security, and probability of saving.

The second strand of literature pertains to NREGA effects on outcomes impacting children. Afridi et al. (2016)
specifically find greater participation of mothers relative to fathers is associated with children spending more time
spent in school and girls benefiting more from an increase in mother’s participation. Islam and Sivasankaran (2014)
on the other hand find that time spent on education for younger children increases but time spent working outside
the household for older children increases post NREGA. Li and Sehkri (2013) also find such unintentional perverse
effects in terms of increase in child labour.

Despite the benefits of the programme, some papers advocate a roll-back owing to its high costs and corruption
(Niehaus and Sukhtankar, 2012). Therefore, if NREGA does in fact alter consumption patterns, another benefit of
the paper would be a contribution to an accurate cost and benefit analysis of the programme.

In addition, this paper is also an effort to contribute to the literature on unitary models of households versus
bargaining models. There is considerable evidence refuting models assuming common preferences (Becker, 1974)
in favor of models where intra-household bargaining takes place (McElroy and Horney, 1981, Manser and Brown,
1980, Heath and Tan, 2014, Lundberg and Pollak, 1996, Chiappori, 1988, 1992). Extant literature finds that
final consumption allocations are made on the basis of weights attached to the preferences of household members
towards goods they especially care about. Such difference in consumption preferences between men and women
is well documented across many settings (Lundberg and Pollak, 1996, Anderson and Baland, 2002, Basu, 2006).
Mencher, 1988, Riley, 1997, Desai and Jain, 1994 suggest that the a woman’s preferences are visible in household
decisions depending by her actual contribution to household budget. On similar lines, Anderson and Eswaran (2009)
find that any contribution to an income generating activity potentially increases female autonomy. NREGA as an
income generating and employment guarantee policy should therefore alter consumption patterns and have some
effects on female bargaining power within households.

4



4 Data

The 64th and 68throunds of repeated cross-section data from the employment and unemployment survey of the
National Sample Survey Organization (NSSO) are used. The two waves pertain to 2007-08 and 2011-12. The
survey is conducted from July to June to capture the full agricultural cycle and is stratified by urban and rural
areas.4 Information on roll-out of NREGA to districts across India is taken from the official NREGA website.5

Employment and women participation statistics at district level, data on consumer price index and state-wise
minimum wages for NREGA workers as per the Minimum Wage Act, 1948 and NREGA Act, 2005, for the relevant
years are taken from the Ministry of Labour and Employment, Government of India.6 Information on rice and
wheat producing districts is obtained from the Ministry of Agriculture and Farmers Welfare, Government of India.

Urban areas from the survey sample have been dropped since NREGA is only applicable to the households in rural
areas. All districts of India are included except those from the state of Jammu and Kashmir which is ridden with
persistent internal conflict and has missing data problem. Districts of Mumbai, New Delhi, Ladakh, Andaman
& Nicobar islands and some other districts for which there is no information are also excluded. The sample is
restricted to include only households with at least one adult male and female member to circumvent any issue
related to absence of a male in the household due to migration, ill-health or death.

A basket of fourteen commodities - cereals and cereal products; pulses and pulses products; edible oil; fuel and
light; meat, fish, milk and milk products; intoxicants and tobacco; entertainment; vegetables and fruits; spices,
salt and condiments; personal items, toiletry and other miscellaneous products; school expenditure; durable goods;
medical expenditure; and clothing, bedding and footwear - are considered as my outcome variables. Cases for which
consumption expenditure has many zero values are dropped.7 NSS data uses a thirty day time frame for some
commodities while for some a three hundred and sixty five day time frame. All expenditures are converted to the
monthly time frame before estimation. The dependent variables are in the form of budget shares spent on fourteen
separate commodity categories out of the total monthly spending by a household in a district at a particular point
in time. The sample is further restricted to include only households with children for the model where my outcome
variable is budget share of school expenditure. Standard errors are clustered at district levels in all estimations. The
set of controls include household size, age of the head of the household, age squared, number of children, number of
literate males and females, number of males and females with primary, middle, higher and technical education, and
indicators for caste and religion (scheduled tribe, scheduled caste, other backward class, Hindu, Muslim, Christian,
Sikh, and other religion).

5 Empirics

The following difference-in-differences specification is used to compare phase 1 and 2 districts to phase 3 districts
before and after NREGA is rolled out in its third phase:

yidt = β0 + β1Tt + β2NREGAdt + γXidt + µd + εidt (1)
4NSS Survey is stratified by urban and rural areas of each district and is further divided into four sub-rounds each lasting three

months.
5List of districts and phases can be found at http://nrega.nic.in/MNREGA Dist.pdf.
6Provided as per the central Government notification for the relevant years upon request.
7Around 200 observations of approximately 100,000 observations are dropped.
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where yidt is the log of the budget share for a particular commodity for household i in district d at time t, NREGAdt

takes the value 1 if the programme had been introduced in district d at time t. T takes the value 1 for 2011-12 and
0 for 2007-08. Xidt is the set of controls; and µd depicts district fixed effects. The disturbance term εidt summarizes
the influence of all other unobserved variables that vary across households, districts, and time. The baseline model is
estimated via OLS with fixed effects. Taking budget share of each commodity would ideally require me to estimate
a fractional response model. However, given that I am controlling for 576 districts, a fractional response model with
fixed effects becomes infeasible.

While a fixed effects fractional response model is not feasible, I compare the OLS results with those from two
alternative estimation approaches. First, I estimate a correlated random effects fractional logit model (section 8.1).
Second, I estimate the model using an instrumental variable approach where my outcome variable is the logarithm
of consumption per month for each commodity category. Log of total consumption per month is then added
as an explanatory variable in this model to hold the household budget constraint constant. Note that NREGA
could affect consumption decisions by altering the household budget constraint or by affecting bargaining power
through guaranteed employment. Given this, controlling for total consumption isolates the bargaining power effect
of the programme. Land possessed by the household at the time of the survey is used as an instrument for total
consumption in this specification since total consumption is likely endogenous. The details and results of these
models are discussed in robustness checks (section 8.2).

My coefficient of interest is β2 which gives the impact of NREGA introduced in phase 3 districts on the budget
share of expenditure on relevant commodity for household i in district d.8 β1 identifies the effect of any systematic
changes that affected households in all districts between 2007-08 and 2011-12.

My empirical strategy exploits the phased roll out of NREGA to different districts and compares households in
districts that received the programme earlier to districts that received it later. Households in NREGA’s early
implementation districts are my control group and late implementation districts are my treatment group. The
phased roll-out of NREGA means that some districts remained uncovered in 2007-08. Identification therefore relies
on changes in household consumption behaviour at the district level when NREGA is introduced in its third phase.
Phase 3 of the programme comprised of the largest part of the roll-out of NREGA covering 284 districts of India
making it pertinent to examine. NSS data does not identify which households participated in the programme. Thus,
I use all the households in a district and estimate the effect of access to the program which is the intent to treat
(ITT) effect on consumption patterns. The empirical strategy employed in this paper is closest to the strategy used
by Imbert and Papp (2015). A word of caution warranted here is that roll-out of the programme was not randomly
determined. Phase 1 districts are the more ‘backward’ districts. Simple comparison of households from districts
that received the programme earlier to those from districts that were covered later is thus biased. To address the
concern of any time invariant district level characteristics that may be correlated with the treatment, I include
district fixed effects. Time fixed effects control for the time-varying characteristics that impact all districts equally.

A primary concern with this identification strategy is that the districts that received the programme in differ-
ent phases may be trending differently prior to NREGA. Ideally, two rounds of survey waves prior to the pro-
gramme would aid in analyzing the pre-trends. However, extensive missing consumption data in the 61st round
of employment-unemployment survey of NSS restricts my analysis of pre-trends in consumption. Survey rounds
prior to the 61st round do not conduct the consumption survey as part of the employment-unemployment survey.

8Percentage change in the budget shares due to NREGA is given by 100.{exp(β2)−1} (see Halvorsen and Palmquist (1980), Thornton
and Innes (1989) for further discussion on interpreting dummy variables in semi-logarithmic regressions).
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Due to these limitations, I cannot analyze consumption pre-trends in my early and late implementation districts.
Although nothing can be said about the trends in consumption outcomes for the control and treatment districts,
other outcomes analyzed in several papers show that the districts that received NREGA in different phases are not
trending differentially. Using data from 1999-00, Imbert and Papp (2015) show no differential increase in public
employment in early districts relative to the late districts prior to NREGA. Similarly, Li and Sehkri (2013) conclude
that growth in school enrollment in districts that received the programme in different phases is similar in the pre-
treatment periods. Azam (2012) conducts a falsification test using data from 1999-00 and 2004-05 to suggest that
overall labor force participation as well as male and female labor force participation in treatment and comparison
districts were moving in tandem absent the program.

A secondary concern with my strategy would be if NREGA changes the sample through rural to rural migration.
However, migration from early implementation districts to late implementation districts is unlikely since rural to
rural migration in India is limited. Only about 0.4 percent of adult population report having migrated to different
rural districts for employment (Imbert and Papp, 2015).

Another potential shortcoming of the baseline model is that it masks meaningful heterogeneous effects the pro-
gramme may have across different households. I go beyond the baseline to consider if the programme effects are
amplified in situations where one would expect them to be stronger to address this concern. First, I analyze whether
households with higher female employment share in NREGA lead to greater changes in consumption patterns. Sec-
ond, whether guaranteed employment leads to greater bargaining power effects in areas where higher minimum
wage are provided as part of NREGA. Third, I estimate if different agricultural processes used for rice and wheat
production in the country induce differential treatment effects conditional on the prevailing status of women in
such crop areas. Various interactions to control for these heterogeneous treatment effects are used in my model
specifications, the details of which are discussed in section 7.

I also estimate the following model to capture the importance of bargaining power as a mechanism to explain the
shifts in the pattern of consumption spending as a result of NREGA.

DfemheadHHidt = β0 + β1Tt + β2NREGAdt + γXidt + µd + εidt (2)

where DfemheadHH takes the value 1 if the household i is headed by a woman in period t in district d and 0
otherwise.9 Note that female headed households will not simply pick the lack of males in the household since my
sample includes households with at least one male and female adult. The marginal effect of access to the programme
on the expected probability of whether the households is female headed is given by the parameter β2.10

6 Results

Table 1 provides results for my baseline analysis where the outcome variable is the log of the budget share for
each commodity group. Statistically significant increase of approximately 2.7 percent in the budget share of school

9The model is estimated using a linear probability model (LPM). Merits of LPM over Probit/Logit models in cases of Limited
Dependent Variable (LDV) Models are debatable. However, there are some advantages of LPM despite its shortcomings as MLE
estimates are inconsistent in many cases. Additionally, given that I have fixed effects where I control for 576 districts, a probit
specification becomes infeasible.

10This may be an imperfect indication of bargaining power as a self-reported ‘female-headed household’ in the survey may still be a
male-headed family. But for purposes of policy and programme implementation, the term female headed household is a practical proxy
for a whole range of family structures in which women are the primary providers (Buvinić and Gupta, 1997).
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expenditure, 2.2 percent in the budget share of durable goods and 0.5 percent in clothing, bedding and footwear are
found. At the same time, there is a fall in the budget shares of entertainment; spices, salt and other condiments;
meat and milk products, personal commodities and fuel and light. Share of expenditure on spices and condiments
reduces by about 1.3 percent, fuel and light by 0.8 percent, milk products and poultry by 0.5 percent and personal
commodities by 0.5 percent. Share of spending on entertainment shows a larger decline of 2.3 percent.11

With guaranteed employment increasing women’s contribution to household income, there seems to be a shift
towards expenditure on commodities women tend to care more about such as investment in children’s education,
durable goods and other households items like bedding and clothes. Moreover, higher school expenditure suggests
a causal effect on children’s education of mother’s relative control over household resources.12 A rise in the share of
school expenditure and a fall in the share of entertainment expenditure makes a compelling story for greater female
bargaining power as a consequence of NREGA because household welfare-improving commodities are valued higher
by women (Hoddinott and Haddad, 1995).

A plausible explanation for an increase in the budget share of durables could be that it reflects purchases designed
to replace female chores in the household since women are now actively part of the labour force. This seems
consistent with anecdotal references in Mann and Pande (2012) indicating that women exercise independence
in spending NREGA wages suggesting that greater decision-making power. The decline in the budget share of
fuel and light is however somewhat surprising.13 There could be two reasons for this. With majority of rural
population dependent on agriculture, access to fuel relies heavily on common property resources. NREGA under its
environment-conserving initiative emphasizes natural resource regeneration and promotes green economy through
creation of sustainable rural assets to reduce reliability on such resources (Mann and Pande, 2012). Moreover, more
women engaged in NREGA through the day could potentially imply that lesser household resources are allocated
to the use of fuel and light.

Decline in the budget share of milk products, egg, fish, and meat could be attributed to NREGA providing impetus
to create infrastructure that promotes livestock farming such as poultry, cattle ownership, and small fisheries
(Ministry of Rural Development, 2013). Rajasthan state governments under the initiative promotes individuals
from low socio-economic strata to develop their own agricultural land under a sub-scheme called ‘Apana Khet,
Apana Kam’.14 Similarly, the Madhya Pradesh government designed schemes that help job card holders build
assets like small land, poultry, fisheries, and farm ponds (Ministry of Rural Development, 2013). Goods like salt,
spices and condiments are typically considered essential goods for rural households and additional income invariably
leads to decline in relative expenditure on these items.15

Table 2 specification (1) shows the marginal effect of NREGA on the probability that a household is female headed.
It increases marginally by 0.3 percent and is statistically significant at p<0.10 significance level lending some support
to a bargaining power effect of NREGA on women.

11Note that systematic missing data problem could potentially bias the estimate for entertainment as the number of observations is
much lower. The coefficient should be interpreted with caution.

12Exposure to awareness programmes at NREGA work-sites may have contributed to parent’s motivation to invest in school expen-
diture. This could perhaps be a mechanism in which NREGA works regardless of whether the participants are male or female. Thus,
we cannot rule out that such programmes could change preference of males rather than change bargaining power of women.

13Effect of NREGA on household total consumption per month increases but the budget share of fuel and light declines. However,
when estimating the treatment effect on the level of consumption expenditure (8.2) on fuel and light, I find the expenditure to decline
while holding total consumption fixed.

14Translates to ‘my land- my labour’.
15An effect similar to fuel and light is found in the case of spices and condiments as well.

8



7 Sensitivity analysis

7.1 Women employment in NREGA jobs

If household consumption behaviour is in fact suggestive of higher female involvement, these effects should be larger
where higher share of women are employed by NREGA. I interact the programme with variation in share of women
employed at district level in the two time periods.16 I calculate this heterogeneous effect at two levels of women
employment share - 25 percent and 75 percent - with the idea that districts with higher share of women employed
by NREGA would exhibit these effects more prominently.

yidt = β0 + β1Tt + β20NREGAdt + β21NREGAdt ∗ ShareOfWomenEmployeddt (3)

+β22ShareOfWomenEmployeddt + γXidt + µd + εidt

DFemheadHHidt = β0 + β1T + β20NREGAdt + β21NREGAdt ∗ ShareOfWomenEmployeddt (4)

+β22ShareOfWomenEmployeddt + γXidt + µd + εidt

The parameter of interest varies with time t, and district d, where the total impact of NREGA is given by β20 +
β21ShareOfWomenEmployeddt.

Results in Table 3 confirm that households with greater share of women employed by NREGA shift expenditure
towards commodities like school, medical, durables and households items that may maximize general household
welfare. Where the share of women-to-total employed by NREGA is 75 percent, the budget share of school expen-
diture rises to 1.2 percent and medical expenditure to 1.6 percent as compared to when women-to-total employment
share is at 25 percent. Similar to the baseline, a statistically significant rise of 1.7 percent and 1 percent is found
on durables and clothing, bedding and footwear respectively.17

Table 2 specification (2) shows the probability that a household is female headed increases with NREGA where a
higher share of women are employed by the programme but the impact is not precisely estimated.

7.2 State minimum wages

Given the wide variation in the state stipulated minimum wages provided under NREGA across different states,
I assert that if the baseline effects are due to bargaining power, the effects should be amplified when NREGA
employment pays more. To get at this, I exploit variation in minimum wages to see if the NREGA effects are larger
in areas where higher minimum wages are provided.

16Share of women-to-total NREGA employment is calculated from total person-days of employment generated by NREGA and women
participation rates.

17However, note that the direction of impact does not increase for entertainment and intoxicants for households with higher share of
women employed through NREGA as expected.

9



I use the following specifications introducing an interaction between the treatment and the state stipulated median
- standardized minimum wage for district d in time period t.18

yidt = β0 + β1Tt + β20NREGAdt + β21NREGAdt ∗ minW dt + β22minWdt + γXidt + µd + εidt (5)

DFemheadHHidt = β0 + β1T + β20NREGAdt + β21NREGAdt ∗minWdt + β22minWdt + γXidt + µd + εidt (6)

The parameter of interest varies with time and district where the total impact of NREGA is given by β20 +

β21minWdt. Table 4 provides the results.

As before, a noticeable increase of 4.2 percent in the share of school expenditure for households with higher minimum
wages is estimated making a case for women having greater say in the household decisions as they work for higher
minimum wages. A rise of 2.1 percent in this share is found for households with lower minimum wages as well
but the magnitude of impact is lower than the impact evaluated at the maximum limit. The difference between
households that receive higher and lower minimum wages is statistically significant. This supports the assertion
that if NREGA provides higher bargaining power to women, this bargaining power must be higher where higher
minimum wages are provided.

NREGA is also found to increase the budget shares of durables, and clothing, bedding and footwear for higher
minimum wage households. Impact evaluated at the maximum limit shows a statistically significant rise of 1.5 and
2.1 percent in their budget shares respectively whereas these impacts evaluated at the minimum limit do not show
statistically significant results. To the extent that women who work for higher minimum wages may care more
about durable commodities that help substituting their chores, as well as clothing and household items, NREGA
employments seems to show a significant shift towards these items. Results also suggest that these households
are substituting wheat and wheat products with more nutritious foods like vegetables and fruits. Statistically
significant increase in their monthly budget share of vegetables and fruits of approximately 1.6 percent and decline
of 1.3 percent in the budget share of wheat products are found.

Households with lower minimum wages depict a statistically significant decline in the budget shares of entertainment
and personal commodities post the treatment. These impacts when evaluated at the maximum limit also show a
decline however the results are not precisely estimated.

Table 2 specification (3) shows that the probability a household is headed by a female increases with NREGA
employment at higher minimum wages but the impact is not precisely estimated.

7.3 Crop regions

Literature suggests that women have a comparative advantage in rice production relative to wheat farming (Flueck-
iger, 1996, Bardhan 1974).19 As a result, absent NREGA, bargaining power for women ought to be higher in rice

18I create a standardized measure of minimum wages across states by dividing the minimum wages for each state by the median wage
for the year in consideration.

19“Transplantation of paddy is an exclusively female job in paddy [rice] areas; besides, female labour plays a very important role in
weeding, harvesting and threshing of paddy. By contrast, in dry cultivation and even in wheat cultivation, under irrigation, the work
involves more muscle power and less tedious, often back-breaking, but delicate, operations...” (Bardhan, 1974, p. 1304)
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regions. Since the ‘baseline’ level of bargaining power is different in rice regions compared to wheat, the effect of
NREGA may differ across the two regions. However, it is not clear a priori where the effect should be larger. The
effect may be larger in wheat regions because women’s bargaining power is initially lower. On the other hand, the
effect may be larger in rice regions because the additional bargaining power conferred onto women from NREGA
may ‘tip-the-scales’ in favor of women within these households. Thus, while the effects are likely to be heterogeneous
across regions, the direction is an empirical question.

To estimate these heterogeneous impacts of NREGA, I estimate the following models:

yidt = β0 + β1T + β20NREGAdt + β21NREGAdt ∗DRiced + β23NREGAdt ∗DBothd + β24DRiced

+ β25DBothd + γXidt + µd + εidt (7)

DFemheadHHidt = β0+β1T +β20NREGAdt+β21NREGAdt ∗DRiced+β23NREGAdt ∗DBothd+β24DRiced
+ β25DBothd + γXidt + µd + εidt (8)

DRice takes the value 1 for districts that belong to rice producing states and 0 otherwise. DBoth takes the value 1
if the districts belong to both rice and wheat producing states and 0 otherwise. Wheat growing districts are given
by when DRice = 0 and DBoth = 0.20 All the other variables remain the same as my baseline. The parameter
of interest now varies with crop districts consequently the impact of NREGA differs with crop districts considered.
Table 5 provides the results.

At the outset, notice that although the patterns alter slightly for the two regions, most of the impacts are found
to be higher for rice regions. Women in rice regions presumably have greater say in household decisions absent
the programme. Introduction of NREGA thus boosts their position further flipping the balance of power to some
extent. Whereas, absent the programme, women have much lower decision making power in wheat regions. NREGA
alone is therefore insufficient to alter bargaining power fundamentally.

Similar to the baseline, a statistically significant increase in the budget share of school expenditure is seen as a
result of NREGA in both rice and wheat growing regions but the impact is larger in rice regions. Other effects
found in the rice regions are decline in the budget shares of entertainment and condiments. Rice regions also show
a decline in budget shares of meat and milk and personal commodities but an increase in clothing, footwear and
household items. This is in line with the evidence provided earlier that NREGA helps create own infrastructure
that promotes livestock farming reducing their reliance on purchase of such commodities from the market. Shift
from spending on personal commodities towards goods that may increase the overall household utility suggests a
change in the pattern more in line with preferences of women.

Exposure to NREGA in wheat regions depicts a shift from the budget shares of cereals and cereal products, fuel
and electricity towards durables. Similar results were noticed in the baseline model suggesting more resources being
spent on durables which substitute women’s chores in the house.

The marginal impact of NREGA on expected probability that a household is female headed is found to rise for the
20Regions that produce neither rice or wheat are excluded because nothing can be said about the status of women in regions that

grow other crops.
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rice regions but the impact is not statistically significant (Table 2, specification (4)). No such impact is seen for the
wheat regions.

8 Robustness checks

8.1 Fractional logit estimation with correlated random effects

8.1.1 Baseline model

Given that my outcome variables are in the form of monthly budget shares spent on each commodity, a fractional
logit model is more suitable for estimation. However, fractional logit is infeasible with fixed effects. I therefore
estimate my model via a correlated random effects (CRE) fractional logit model. The advantage of using CRE
fractional logit is that it places some structure on the nature of correlation between the unobserved effects and the
covariates. To capture the district fixed effects, means of all controls at district level across time are included as
additional controls in the estimation. All standard errors are clustered at the district level.21 The point estimates
from Appendix table A.2. suggest that the results are robust. The estimations show similar results in terms of
statistical significance and the magnitude of impact as the baseline.

8.1.2 Heterogeneous effects

I follow the same procedure and re-estimate a CRE fractional logit model to examine the heterogeneous impacts
of NREGA (Appendix Table A.3., A.4., and A.5.). For all three models capturing the heterogeneous impacts of
NREGA, the marginal effects of NREGA are found to be broadly robust to their baseline results.

One surprising result is that the marginal effect of NREGA evaluated at the maximum of the stipulated minimum
wages has a negative impact on school expenditure. However, this effect is imprecisely estimated. For the crop
regions, marginal effect of the treatment in rice regions are found to be higher than wheat. The pattern of spending
shifts in the wheat areas as well but NREGA seems to be insufficient to change the balance of power in these
households.

8.2 Consumption in levels

8.2.1 Baseline model

I alter my estimation by changing the outcome variable to the log of monthly consumption of each commodity. As
a control for this model, I include the log of total monthly consumption of the household since the outcomes are no
longer in form of budget shares. However, total consumption is likely endogenous since it is the sum of consumption

21As additional robustness checks, I estimate the baseline via OLS without fixed effects and compare the results with a fractional
logit without fixed effects. The results are generally similar and available upon request.
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expenditures on each commodity. Using an instrumental variable approach therefore, I instrument total monthly
consumption by land possessed by the household at the date of the survey to circumvent this problem. This serves
as a valid instrument because land possessed makes up the assets held at the time of the survey and does not directly
impact the monthly expenditure on each commodity. Theory suggests that monthly expenditures on commodities
are out of current earned income rather than out of household assets or wealth.22

Table 6 provides the results. Several diagnostic tests have been performed to assess the efficiency and reliabil-
ity of the model. The endogeneity test reports test statistics that are robust to various violations of conditional
homoskedasticity. I reject exogeneity of log of total consumption for most specifications.23 As far as underiden-
tification is concerned, I report chi-squared p-values for the test where rejection of the null implies full rank and
identification (Baum and Schaffer, 2007). This test tells us whether the excluded instrument is correlated with the
endogenous regressor. In all the specifications, the p-value based on Kleibergen-Paap rk LM statistic allows me
to clearly reject the null that the instrument is uncorrelated with the endogenous regressor and that the model is
underidentified.

I also report the Cragg-Donald (1993) Wald F statistic. Rejection of the null here represents absence of weak-
instrument problem. The F-statistics are well above 10 across all estimations indicating that none of the specifi-
cations suffer from weak instrument problem. Since all the specifications have clustered standard errors at district
level, the reported test statistic is based on the Kleibergen–Paap rk statistic which also indicates absence of weak
instrument problem.

Point estimates show that the results found for this model are broadly consistent with the baseline results. There
is a 20 percent increase in expenditure on school and approximately 18.7 percent rise in expenditure on durables.
Household expenditure on spices and condiments has reduced by about 10 percent and on fuel and light by 4.8
percent. Expenditure on entertainment shows a large decline of 18 percent. The pattern of spending is thus
consistent with commodities that women prefer and suggests a bargaining power effect.

8.2.2 Heterogeneous effects

Results are found to be robust and the patterns of spending similar to the baseline when I estimate the impact of
NREGA with variation in the share of women employed using IV approach (Table 7). All specifications perform
well on the diagnostic tests. Similarly, results robust to the baseline are found for the model with state stipulated
minimum wages (Table 8). The programme effects for different crop regions are also found to yield results that are
similar to the baseline crop regions model (Table 9).

9 Conclusion

This paper evaluates the world’s largest public works programme, NREGA, with an attempt to marry the liter-
ature on welfare programmes with the literature on intra-household resource allocation decisions. Such welfare

22Although, land could affect school expenditure to some extent since land requires work and missing work would factor into oppor-
tunity cost of expenditure related to school. Moreover, it cannot be disregarded that land possessed could also possibly be correlated
with commodities like meat, poultry as well as milk which require land for production.

23Under conditional homoskedasticity, this endogeneity test is numerically equal to a Hausman test statistic.
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programmes, despite their long standing history, have been subject to constant debate regarding their requirement
and efficacy. However, the enormous scope of NREGA ensured a highest ever allocation of INR 480 billion in the
financial budget for 2017-18 by the government (India Union Budget, 2017). More importantly, NREGA generated
approximately 2.35 billion total person days of employment in 2015-16 of which approximately 55 per cent were by
women (Ministry of Rural Development, 2016). Given this background, it is imperative to evaluate the impact of
the programme.

The paper addresses how the consumption patterns in rural households change as a result of NREGA and if these
effects are suggestive of higher bargaining power for women. I provide empirical evidence that an employment
guarantee programme such as this leads to an apparent shift in the pattern of household consumption behaviour
towards goods mostly preferred by women, consistent with a bargaining power effect of the programme.

I estimate the causal impact of the phase wise roll out of NREGA on the pattern of monthly household consumption
expenditure using two rounds of nationally representative survey data. Households belonging to phase 3 are richer
and more developed districts in general but to my knowledge, any causal impacts of phase 3 of the programme on
pattern of consumption expenditure has not been studied. NREGA having any sort of impact on backward districts,
those covered in phases 1 and 2, seems like an expected conclusion, but any evidence of bargaining power shifts
through changes in consumption patterns found for the rich districts speaks to the effectiveness of the programme
even in the richer areas.

One of the key policy relevant impacts found is that NREGA increases the household monthly budget share of
school expenditure by approximately 2.7 percent. This has important policy implications for developing countries
considering employment schemes. I find that in general, expenditure on durables and clothing, bedding and footwear
increase while the expenditure on entertainment decline. The results potentially imply that households in the more
developed rural districts are now switching to purchases that substitute women’s chores. Importantly, the effects
documented are stronger where one would expect, lending further credence to the interpretation that NREGA is
atleast partially affecting consumption patterns via changes in female bargaining power. Specifically, the effects are
larger in areas with greater share of female participants, a higher minimum wage and specializing in rice production.
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Table 1. Impact of NREGA on Expenditure Shares 

Variables Cereals  Pulses Edible Oil Fuel & Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

NREGA -0.001 -0.002 -0.004 -0.008*** -0.003 -0.023*** 0.001 -0.013*** -0.005** 0.001 0.027*** -0.005* 0.005* 0.022***

(0.002) (0.003) (0.002) (0.002) (0.004) (0.004) -0.003 -0.003 (0.003) (0.007) (0.006) (0.003) (0.003) (0.006)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 80234 79427 79610 79738 57931 37019 80157 80248 78466 63887 52018 80159 80082 79628

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via OLS approach. The sample is restricted to include households with atleast one adult female and male member. Dependent variables are in the form of budget shares spent on 14 separate commodity

categories out of the total monthly spending by a household in a district at a particular point in time. Additional controls included in each specification - district fixed effects, household size, age of the head of the household, age squared, number of children, number

of literate male and female members, number of male and female members with primary, middle, higher and technical education, Scheduled Tribe (ST), Scheduled Caste (SC), Other Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion.

Standard errors are clustered at district level and reported in parenthesis. Sample is restricted to include only households with atleast 1 male and female adult member who have school going children for the model where outcome is school expdenditure.
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Table 2. Impact of NREGA on Probability that Household is Female Headed

Variables (1) (2) (3) (4)

NREGA 0.003* -0.055 -0.030 -0.020

(0.002) (0.094) (0.025) (0.013)

NREGA*female share of NREGA 

employment
0.060

(0.018)

NREGA*minW 0.032

(0.026)

NREGA*Rice 0.052** 

(0.023)

NREGA*Both -0.011

(0.020)

H0: Female share of NREGA 

employment = 25%
p=0.732

H0: Female share of NREGA 

employment = 75%
p=0.786

H0:NREGA+NREGA*minW                        

(at Rs.82.50 per day)=0
p = 0.367

H0:NREGA+NREGA*minWage                

(at Rs. 159.40 per day)=0
p = 0.349

H0:NREGA+NREGA*Rice = 0
p = 0.118

H0:NREGA+NREGA*Both=0 p = 0.063

N 80279 78471 80279 38164

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via OLS approach. The sample is restricted to include households with atleast one adult female and male member. Dependent

variables in each specification is a binary variable indicating whether the household is headed by a female or not - takes value 1 if it is headed by female and 0 otherwise. Specification

(1) pertains to the baseline model. Specification (2) pertains to the model including ratio of women to total employment through NREGA jobs at district level. Specification (3)

pertains to model including state stipulated minimum wages. Specification (4) pertains to the model including rice producing areas, wheat producing areas and those that produce both.

Controls included in specification (1) - district fixed effects, log (total consumption), household size, age of the head of the household, age squared, number of children, number of

literate male and female members, number of male and female members with primary, middle, higher and technical education, Scheduled Tribe (ST), Scheduled Caste (SC), Other

Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion. Additional control included in specification (2) compared to (1) is share of women to total employment

through NREGA jobs. Additional control included in specification (3) compared to (1) is state minimum wages. Additional controls included in specification (4) compared to (1) are

dummy for rice producing areas and dummy for areas producing both rice and wheat. Standard errors are clustered at district level and reported in parenthesis. A small fraction of

households are female headed as compared to the total number of households - aproximately 8% of households for the full sample and approxmately 9% are female headed for crop

regions sample.
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Table 3. Heterogeneous Impacts of NREGA on Expenditure Shares : Female Share of NREGA Employment

Variables Cereals  Pulses

Edible 

Oil

Fuel & 

Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

NREGA 0.039***  0.008*  0.014*** 0.006**  -0.066***  -0.039***  0.010*** -0.026***  -0.037***  -0.045*** 0.000*  -0.021*** 0.003 -0.005

(0.003) (0.004) (0.003) (0.003) (0.006) (0.006) (0.003) (0.003) (0.005) (0.007) (0.009) (0.003) (0.003) (0.006)

NREGA*female share of 

NREGA employment -0.057*** -0.017*** -0.031*** -0.034*** 0.119*** 0.029*** -0.016*** 0.018*** 0.017*** 0.081*** 0.016* 0.025*** 0.010** 0.029***

(0.005) (0.006) (0.004) (0.004) (0.009) (0.006) (0.004) (0.005) (0.007) (0.010) (0.010) (0.005) (0.005) (0.006)

Female share of NREGA 

employment = 25%
0.025*** 0.003 0.006** -0.002 -0.036*** -0.031*** 0.006** -0.021*** -0.033*** -0.024*** 0.004** -0.015*** 0.005** 0.002

(0.003) (0.004) (0.003) (0.002) (0.005) (0.005) (0.003) (0.003) (0.004) (0.006) (0.008) (0.003) (0.002) (0.005)

Female share of NREGA 

employment = 75%
-0.004 -0.006 -0.010*** -0.019*** 0.024*** -0.017*** -0.002*** -0.013*** -0.024*** 0.016** 0.012* -0.002 0.010*** 0.017***

(0.004) (0.004) (0.003) (0.003) (0.006) (0.005) (0.003) (0.003) (0.005) (0.007) (0.010) (0.003) (0.003) (0.006)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 78436 77787 77919 77971 56617 36164 78356 78448 76716 62531 65037 78366 78287 77885

Marginal Effects of NREGA

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via OLS approach. The sample is restricted to include households with atleast one adult female and male member. Dependent variables are in the form of budget shares spent on 14 separate commodity

categories out of the total monthly spending by a household in a district at a particular point in time. Additional controls included in each specification - district fixed effects, women to total employment ratio in NREGA jobs, household size, age of the head of the

household, age squared, number of children, number of literate male and female members, number of male and female members with primary, middle, higher and technical education, Scheduled Tribe (ST), Scheduled Caste (SC), Other Backward Class (OBC),

Hindu, Islam, Christianity, Sikhism, and other religion. Standard errors are clustered at district level and reported in parenthesis. Sample is restricted to households with atleast 1 male and female adult who have school going children for the model where outcome is

school expdenditure.
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Table 4. Heterogeneous Impacts of NREGA on Expenditure Shares : State Stipulated Minimum Wages 

Variables Cereals  Pulses Edible Oil

Fuel & 

Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

NREGA 0.020** -0.024** -0.027*** -0.021** -0.008 -0.056*** -0.026** -0.042*** 0.000 0.012 0.009 -0.007 -0.024** 0.028

(0.009) (0.011) (0.009) (0.009) (0.015) (0.015) (0.010) (0.010) (0.010) (0.025) (0.024) (0.011) (0.010) (0.020)

NREGA*minW -0.021** 0.022** 0.023*** 0.013 0.005 0.033** 0.026** 0.030*** -0.005 -0.01 0.019 0.001 0.028*** -0.008

(0.008) (0.010) (0.009) (0.009) (0.015) (0.013) (0.010) (0.010) (0.009) (0.024) (0.023) (0.010) (0.010) (0.019)

Minimum Wage = Rs. 82.50 

per day 0.003 -0.006  -0.007*** -0.010 -0.004  -0.028*** -0.004  -0.017*** -0.005 0.004 0.021**  -0.006* -0.001 0.021

(0.003) (0.004) (0.003) (0.003) (0.005) (0.006) (0.003) (0.003) (0.003) (0.008) (0.010) (0.003) (0.003) (0.007)

Minimum Wage = Rs. 159.40 

per day  -0.013** 0.011* 0.011*  -0.010*** -0.001 -0.003 0.016** 0.006 -0.009 -0.003 0.042** -0.004 0.021*** 0.015***

(0.005) (0.006) (0.006) (0.006) (0.010) (0.008) (0.007) (0.007) (0.006) (0.015) (0.018) (0.006) (0.007) (0.012)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 80234 79427 79610 79738 57931 37019 80157 80248 78466 63887 52018 80159 80082 79628

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via OLS approach. The sample is restricted to include households with atleast one adult female and male member. Dependent variables are in the form of budget shares spent on 14 separate commodity categories out

of the total monthly spending by a household in a district at a particular point in time. Additional controls included in each specification - district fixed effects, minimum wages, household size, age of the head of the household, age squared, number of children, number of

literate male and female members, number of male and female members with primary, middle, higher and technical education, Scheduled Tribe (ST), Scheduled Caste (SC), Other Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion. Standard errors

are clustered at district level and reported in parenthesis. Sample is restricted to households with atleast 1 male and female adult who have school going children for the model where outcome is school expdenditure.

Marginal Effects of NREGA
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Table 5. Heterogeneous Impacts of NREGA on Expenditure Shares : Crop Regions

Variables Cereals  Pulses

Edible 

Oil

Fuel & 

Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

NREGA -0.013*** -0.001 -0.003 -0.013*** -0.005 -0.012 -0.001 0.001 0.001 0.007 0.035*** -0.007 0.000 0.031**

(0.005) (0.005) (0.004) (0.004) (0.007) (0.007) -0.005 -0.005 (0.004) (0.015) (0.012) (0.006) (0.008) (0.014)

NREGA*Rice 0.020*** -0.006 -0.004 0.011* -0.002 -0.011 -0.008 -0.037*** -0.018*** -0.022 0.004 -0.007 0.012 -0.018

(0.006) (0.008) (0.005) (0.005) (0.010) (0.009) (0.006) (0.007) (0.006) (0.018) (0.014) (0.007) (0.009) (0.015)

NREGA*Both 0.000 -0.007 0.010** 0.002 0.038*** -0.017 0.011* 0.001 0.002 0.044 -0.027* -0.003 0.009 -0.02

(0.009) (0.008) (0.005) (0.005) (0.013) (0.023) (0.007) (0.010) (0.007) (0.029) (0.016) (0.010) (0.010) (0.021)

Wheat Regions -0.013*** -0.001 -0.003 -0.013*** -0.005 -0.012 -0.001 0.001 0.001 0.007 0.035*** -0.007 0.000 0.031** 

(0.005) (0.005) (0.004) (0.004) (0.007) (0.007) -0.005 -0.005 (0.004) (0.015) (0.012) (0.006) (0.008) (0.014)

Rice Regions 0.007 -0.007 -0.007 -0.002 -0.007  -0.023**  -0.008*  -0.037***  -0.017** -0.015 0.039***  -0.014** 0.012** 0.013

(0.005) (0.007) (0.005) (0.005) (0.008) (0.009) (0.005) (0.007) (0.006) (0.015) (0.011) (0.005) (0.006) (0.010)

Regions producing both -0.013 -0.008 0.007*  -0.011** 0.034** -0.029 0.010* 0.002 0.003 0.051* 0.008 -0.010 0.009 0.011

(0.005) (0.006) (0.005) (0.004) (0.010) (0.025) (0.006) (0.010) (0.007) (0.020) (0.014) (0.008) (0.008) (0.018)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 38141 37536 37722 37866 28802 16616 38103 38146 37211 30407 25213 38112 38081 37814

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via OLS approach. The sample is restricted to include households with atleast one adult female and male member. Sample is further restricted to include only those regions that are rice producing,

wheat producing and those that produce both rice and wheat. DRice=1 for rice regions. If DRice=0, then DBoth is also equal to zero. Dependent variables are in the form of budget shares spent on 14 separate commodity categories out of the total

monthly spending by a household in a district at a particular point in time. Additional controls included in each specification - district fixed effects, dummy for rice region, dummy for regions that produce both rice and wheat, household size, age of the

head of the household, age squared, number of children, number of literate male and female members, number of male and female members with primary, middle, higher and technical education, Scheduled Tribe (ST), Scheduled Caste (SC), Other

Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion. Standard errors are clustered at district level and reported in parenthesis. Sample is restricted to include only households with atleast 1 male and female adult members who

have school going children for the model where outcome is school expenditure. 
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APPENDIX 



Fig 1. Districts Map of India

The map shows all rural districts of mainland India, colour-coded according to NREGA implementation phase. Phase 1 districts are 

shown in yellow, phase 2 in orange and phase 3 in brown (Source: Berg et al., 2012)
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Time period  2007-08

Demographics N Mean SD Min Max N Mean SD Min Max

Age 42356 47.078 12.948 8 109 25766 48.806 13.382 15 99

Number of Adult Male members 42356 1.545 0.821 1 11 25766 1.612 0.869 1 10

Number of Adult Female members 42356 1.544 0.821 1 13 25766 1.638 0.909 1 11

Number of adult male & females in HH 42356 3.089 1.402 2 19 25766 3.250 1.500 2 16

Number of children 42356 1.897 1.613 0 17 25766 1.817 1.623 0 15

Number of adult males with education 42356 2.235 1.188 1 14 25766 2.310 1.220 1 14

Number of adult females with education 42356 2.103 1.168 1 14 25766 2.217 1.236 1 12

Number of members with education 42356 2.872 1.991 0 27 25766 3.220 1.991 0 17

Household Size 42356 5.007 2.556 1 26 25766 5.112 2.664 1 24

Land possessed 42356 4.228 2.095 1 12 25766 4.430 2.311 1 12

HH headed by females 42356 0.061 0.239 0 1 25766 0.075 0.263 0 1

HH males with primary and below schooling 42356 0.282 0.450 0 1 25766 0.247 0.431 0 1

HH males with middle and high school 42356 0.295 0.456 0 1 25766 0.347 0.476 0 1

HH males with higher education 42356 0.144 0.351 0 1 25766 0.200 0.400 0 1

HH males with technical education 42356 0.014 0.119 0 1 25766 0.025 0.156 0 1

HH females with primary and below schooling 42356 0.245 0.430 0 1 25766 0.236 0.425 0 1

HH females with middle and high school 42356 0.184 0.388 0 1 25766 0.247 0.432 0 1

HH females with higher education 42356 0.061 0.240 0 1 25766 0.107 0.309 0 1

HH females with technical education 42356 0.004 0.061 0 1 25766 0.009 0.097 0 1

Muslim 42356 0.040 0.195 0 1 25766 0.040 0.197 0 1

Christian 42356 0.025 0.157 0 1 25766 0.031 0.174 0 1

Sikh 42356 0.005 0.068 0 1 25766 0.022 0.145 0 1

Other religion 42356 0.009 0.097 0 1 25766 0.011 0.105 0 1

Scheduled Tribes 42356 0.077 0.266 0 1 25766 0.050 0.217 0 1

Consumption Variables

Cereals & cereal products 42341 685.635 400.855 10 15000 25745 649.3091 407.1295 20 6000

Pulses & pulses products 41925 120.337 80.2904 4 2000 25499 135.2086 88.45742 4 3300

Edible oil 42196 153.113 89.422 4 4400 25421 172.8233 106.7603 3 2200

Intoxicants, pan and tobacco 34046 119.414 138.466 3 5000 18072 167.7373 202.2132 4 7050

Fuel and light 42105 324.292 172.493 9 4850 25599 394.7693 218.9147 4 5500

Entertainment 13447 86.3677 93.7579 4 4000 9239 120.4679 97.56365 5 2100

Vegetable and fruits 42264 268.937 171.505 6 4200 25719 299.7245 203.5115 10 8000

Salt, spices, condiments and other food 42349 210.592 160.082 4 6150 25764 286.5586 207.0537 15 9262

Meat, milk and milk products 40849 382.834 345.957 4 13000 25466 598.5484 549.7724 10 9000

Medical expenditure 31030 949.223 5024.39 2 250500 19020 1684.086 8925.278 3 375913

School expenditure 30879 1931.37 4116.53 2 125045 21209 2727.583 6094.921 2 215136

Personal, toiletry and miscellaneous articles 42219 135.892 110.527 4 9000 25682 175.9877 131.306 5 3000

Clothing, bedding and footwear 42291 2774.39 2175.91 17 100000 25716 3326.568 2692.659 50 100000

Durable goods 41556 1409.01 6257.68 3 818700 25511 2087.521 10767.01 3 605500

Table A.1. Summary Statistics

Districts - Phase 3 Districts - Phase 1 & 2 

Notes: The table shows the differences in trends in the control districts (districts covered in phase 1 and 2) and the treatment districts (districts covered in phase 3) in 2007-08.

Dummy variables containing information about education levels, caste and religion of the households are included. Dummy for households with female head = 1 if household is

headed by female, otherwise 0. Muslim takes value 1 if household religion is Muslim. Christian = 1 if household religion is Christian, otherwise 0. Sikh = 1 if households religion

is Sikh, otherwise 0. Other religion = 1 if the household religion falls under any of the other categories like Jainism, Buddhism, Zoroastrianism, and others. Scheduled Tribes = 1 if

household caste is scheduled tribe, otherwise all other castes (SCs, OBCs and general) take value 0 because for several districts no data was available for other castes. 

APPENDIX A
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Table A.2. Impact of NREGA on Expenditure Shares - Fractional Logit Model with Correlated Random Effects Approach

Variables Cereals  Pulses

Edible 

Oil

Fuel & 

Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

NREGA 0.046*** 0.008 0.009 -0.016 -0.098*** -0.088*** 0.008 -0.060*** -0.106*** -0.032 0.066* -0.033*** 0.047** 0.053** 

(0.012) (0.012) (0.011) (0.010) (0.019) (0.017) (0.012) (0.011) (0.016) (0.025) (0.036) (0.010) (0.020) (0.027)

NREGA 0.009*** 0.002 0.002 -0.003  -0.024***  -0.022*** 0.002  -0.014***  -0.021*** -0.008 0.015*  -0.008*** 0.008** 0.010**

(0.002) (0.003) (0.003) (0.002) (0.005) (0.004) (0.003) (0.003) (0.003) (0.006) (0.008) (0.002) (0.004) (0.005)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Land included Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 81898 81049 81234 81373 59134 37835 81821 81915 80101 65201 67975 81823 81743 81276

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via fractional logit model with correlated random effects. The sample is restricted to include households with atleast one adult female and male member. Dependent variables are in the

form of budget shares spent on 14 separate commodity categories out of the total monthly spending by a household in a district at a particular point in time. Additional controls included in each specification - district fixed effects,

household size, age of the head of the household, age squared, number of children, number of literate male and female members, number of male and female members with primary, middle, higher and technical education, Scheduled Tribe

(ST), Scheduled Caste (SC), Other Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion, and means of all controls at district level across time. Standard errors are clustered at district level and reported in

parenthesis. Sample is restricted to include only households with atleast 1 male and female adult member who have school going children for the model where outcome is school expdenditure

Marginal Effects of NREGA

Coefficients
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Variables Cereals  Pulses

Edible 

Oil

Fuel & 

Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

Coefficients

NREGA 0.123*** 0.060*** 0.055*** 0.005 -0.221*** -0.090*** 0.035** -0.078*** -0.200*** -0.067** -0.040 -0.055*** 0.023 -0.021

(0.017) (0.033) (0.014) (0.013) (0.027) (0.021) (0.015) (0.016) (0.025) (0.031) (0.040) (0.013) (0.022) (0.029)

NREGA*Female share of 

NREGA employment -0.227*** -0.123*** -0.129*** -0.081*** 0.382*** -0.034 -0.034 0.027 0.318*** 0.102* 0.397*** 0.040 0.062 0.321***

(0.036) (0.512) (0.027) (0.027) (0.051) (0.033) (0.028) (0.028) (0.046) (0.059) (0.067) (0.025) (0.044) (0.052)

Female share of NREGA 

employment = 25% 0.023*** 0.015*** 0.013*** 0.001 -0.055*** -0.022*** 0.008** -0.018*** -0.041*** 0.016**  -0.009* -0.013*** 0.004 -0.004

(0.003) (0.004) (0.003) (0.003) (0.007) (0.005) (0.003) (0.004) (0.005) (0.007) (0.009) (0.003) (0.004) (0.006)

Female share of NREGA 

employment = 75% 0.024*** 0.015*** 0.013*** 0.001 -0.053*** -0.022*** 0.008** -0.018*** -0.038*** 0.016** 0.009* -0.013*** 0.004 -0.004

(0.004) (0.004) (0.003) (0.003) (0.006) (0.005) (0.003) (0.004) (0.005) (0.007) (0.009) (0.003) (0.004) (0.005)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Land included Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 80234 79427 79610 79738 57931 37019 80157 80248 78466 63887 52018 80159 80082 79,628

Table A.3. Heterogeneous Impacts of NREGA on Expenditure Shares : Female Share of NREGA Employment - Fractional Logit Model with Correlated Random 

Effects Approach

Marginal Effects of NREGA

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via fractional logit model with correlated random effects at district level. The sample is restricted to include households with atleast one adult female and male member. Dependent variables are in

the form of budget shares spent on 14 separate commodity categories out of the total monthly spending by a household in a district at a particular point in time. Additional controls included in each specification - district fixed effects, NREGA jobs

women to total employment ratio interacted with NREGA, household size, age of the head of the household, age squared, number of children, number of literate male and female members, number of male and female members with primary, middle,

higher and technical education, Scheduled Tribe (ST), Scheduled Caste (SC), Other Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion and means of all controls at district level across time. Standard errors are clustered at

district level and reported in parenthesis. Sample is restricted to include only households with atleast 1 male and female adult member who have school going children for the model where outcome is school expenditure. 
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Variables Cereals  Pulses

Edible 

Oil

Fuel & 

Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

Coefficients

NREGA 0.267  -0.079*  -0.108** -0.068 -0.100  -0.156** -0.035  -0.230***  -0.200** -0.056 0.225  -0.099**  -0.130* -0.092

(0.041) (0.044) (0.046) (0.044) (0.075) (0.052) (0.045) (0.038) (0.070) (0.102) (0.144) (0.039) (0.072) (0.100)

NREGA*minW  -0.221*** 0.088** 0.121** 0.054 0.002 0.070 0.043 0.174*** 0.091 0.029 -0.162 0.066* 0.173** 0.139

(0.046) (0.041) (0.044) (0.042) (0.071) (0.044) (0.045) (0.038) (0.065) (0.102) (0.132) (0.038) (0.072) (0.094)

Minimum Wage = Rs. 82.50 

per day 0.016*** -0.002 -0.002  -0.005*  -0.024***  -0.024*** 0.000  -0.020***  -0.024*** -0.008 0.021**  -0.011*** 0.002 0.004

(0.003) (0.004) (0.003) (0.003) (0.006) (0.005) (0.003) (0.003) (0.004) (0.007) (0.011) (0.003) (0.004) (0.006)

Minimum Wage = Rs. 159.40 

per day  -0.017** 0.015** 0.020** 0.004   -0.024**  -0.011* 0.007 0.011* -0.011 -0.002 -0.007 0.001 0.027** 0.027**

(0.006) (0.006) (0.007) (0.005) (0.011) (0.006) (0.007) (0.006) (0.008) (0.015) (0.018) (0.006) (0.009) (0.012)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Land included Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 80234 79427 79610 79738 57931 37019 80157 80248 78466 63887 52018 80159 80082 79,628

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via fractional logit model with correlated random effects at district level. The sample is restricted to include households with atleast one adult female and male member. Dependent variables

are in the form of budget shares spent on 14 separate commodity categories out of the total monthly spending by a household in a district at a particular point in time. Additional controls included in each specification - district fixed effects,

minimum wages, household size, age of the head of the household, age squared, number of children, number of literate male and female members, number of male and female members with primary, middle, higher and technical education,

Scheduled Tribe (ST), Scheduled Caste (SC), Other Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion and means of all controls at district level across time. Standard errors are clustered at district level and reported in

parenthesis. Sample is restricted to include only households with atleast 1 male and female adult member who have school going children for the model where outcome is school expenditure. 

Table A.4. Heterogeneous Impacts of NREGA on Expenditure Shares : State Stipulated Minimum Wages - Fractional Logit Model with Correlated Random 

Effects Approach

Marginal Effects of NREGA
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Variables Cereals  Pulses

Edible 

Oil

Fuel & 

Light Intoxicants Entertainment Veg & Fruits Condiments

Meat & 

Milk

Medical 

Expd

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

NREGA  -0.015* 0.036** -0.010  -0.05**  -0.068**  -0.049* -0.023 -0.013 -0.044 -0.030 0.104  -0.036* -0.054 0.138**

(0.024) (0.028) (0.021) (0.019) (0.032) (0.028) (0.020) (0.019) (0.034) (0.053) (0.078) (0.021) (0.034) (0.067)

NREGA*Rice 0.071** -0.043 -0.010 0.028 0.055 -0.048 0.010  -0.098*** -0.057 -0.075 -0.008 -0.030 0.142**  -0.117*

(0.030) (0.036) (0.028) (0.026) (0.045) (0.034) (0.027) (0.026) (0.040) (0.071) (0.098) (0.026) (0.051) (0.071)

NREGA*Both 0.002 -0.070 -0.024 0.020 0.207** -0.019 0.004 0.012 0.115 0.068 -0.157 0.005 0.043 -0.032

(0.040) (0.041) (0.029) (0.033) (0.070) (0.069) (0.027) (0.036) (0.057) (0.098) (0.135) (0.033) (0.057) (0.085)

Wheat Regions 0.005 0.000 -0.005  -0.006* -0.001  -0.020*** -0.004  -0.017***  -0.012** -0.015 0.018  -0.013*** 0.007 0.012

(0.004) (0.004) (0.004) (0.004) (0.007) (0.006) (0.004) (0.004) (0.004) (0.010) (0.014) (0.003) (0.006) (0.007)

Rice Regions 0.010** -0.002 -0.005 -0.005 -0.003  -0.024*** -0.003  -0.026***  -0.020***  -0.025* 0.022  -0.016*** 0.016* 0.004

(0.005) (0.006) (0.005) (0.005) (0.009) (0.007) (0.005) (0.006) (0.005) (0.014) (0.018) (0.004) (0.008) (0.009)

Regions producing both -0.003 -0.008 -0.008 -0.006 0.034** -0.017 -0.004 0.000 0.015 0.009 -0.012 -0.007 -0.002 0.020

(0.006) (0.008) (0.005) (0.006) (0.016) (0.016) (0.005) (0.008) (0.010) (0.021) (0.026) (0.006) (0.009) (0.012)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Land included Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

N 38141 37536 37722 37866 28802 16616 38103 38146 37211 30407 25213 38112 38081 37814

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via fractional logit model with correlated random effects at district level. The sample is restricted to include households with atleast one adult female and male member. Sample is further restricted to

include only those regions that are rice producing, wheat producing and those that produce both rice and wheat. DRice=1 for rice regions. If DRice=0, then DBoth is also equal to zero. Dependent variables are in the form of budget shares spent on 14

separate commodity categories out of the total monthly spending by a household in a district at a particular point in time. Additional controls included in each specification - district fixed effects, dummy for rice regions, dummy for regions that produce

both rice and wheat, household size, age of the head of the household, age squared, number of children, number of literate male and female members, number of male and female members with primary, middle, higher and technical education,

Scheduled Tribe (ST), Scheduled Caste (SC), Other Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion and means of all controls at district level across time. Standard errors are clustered at district level and reported in

parenthesis. Sample is restricted to include only households with atleast 1 male and female adult member who have school going children for the model where outcome is school expenditure. 

Marginal Effects of NREGA

Coefficients

Table A.5. Heterogeneous Impacts of NREGA on Expenditure Shares : Crop Regions - Fractional Logit Model with Correlated Random Effects Approach
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Variables Cereals  Pulses

Edible 

Oil

Fuel & 

Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

NREGA 0.016 0.013 -0.007 -0.050*** -0.021 -0.199*** 0.034 -0.107*** -0.038 0.001 0.182*** -0.024 0.008 0.172***

(0.021) -0.026 -0.020 (0.019) (0.035) (0.040) -0.024 -0.028 (0.025) (0.060) (0.052) (0.024) (0.024) (0.051)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Underidentification Test p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000

Weak Identification Test:

Cragg-Donald Wald F statistic 2009.41 1982.264 1991.078 1988.93 1393.10 676.08 1372.140 2003.064 1873.19 1541.97 1013.90 1998.36 1963.02 1923.68

Kleibergen-Paap rk Wald F statistic 469.84 464.280 463.197 468.77 347.77 202.95 468.519 471.280 436.21 411.24 336.69 473.85 475.29 478.08

Endogeneity Test p = 0.001 p = 0.269 p = 0.297 p = 0.023 p = 0.051 p = 0.021 p = 0.689 p = 0.000 p = 0.000 p = 0.000 p = 0.017 p = 0.008 p = 0.000 p = 0.000

N 80234 79427 79610 79738 57931 37019 80157 80248 78466 63887 52018 80159 80083 79628

Table A.6. Impact of NREGA on Expenditure in Levels

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via Intrumental Variable approach. The sample is restricted to include households with atleast one adult female and male member. Dependent variables are in natural log form - log of monthly

expenditure. The coefficient for NREGA should be interpreted as (e^(β)-1). The impact in percentage terms is (e^(β)-1)*100. Additional controls included in each specification - district fixed effects, log of total consumption, household size, age of

the head of the household, age squared, number of children, number of literate male and female members, number of male and female members with primary, middle, higher and technical education, Scheduled Tribe (ST), Scheduled Caste (SC),

Other Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion. Instrument for total consumption is land possessed. Standard errors are clustered at district level and reported in parenthesis. Underidentification Test reports the

p-value of the Kleibergen-Paap (2006) rk statistic with rejection implying identification; Endogeneity Test reports the p-value with null being variable is exogenous; F-stat reports the Kleibergen-Paap F statistic and Cragg-Donald Wald F statistic for

weak identification. Sample is restricted to include only households with atleast 1 male and female adult member who have school going children for the model where outcome is school expenditure.
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Variable Cereals  Pulses

Edible 

Oil

Fuel & 

Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd 

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

NREGA -0.002 0.003 0.005 -0.071*** -0.084* -0.083 -0.030 -0.092** -0.014 0.187** -0.082 -0.036 -0.021 0.029

(0.029) (0.037) (0.028) (0.026) (0.049) (0.059) (0.037) (0.045) (0.036) (0.090) (0.093) (0.033) (0.035) (0.070)

NREGA*Female share of 

NREGA employment 0.029 0.020 -0.020 0.027 0.181** -0.253*** 0.176*** -0.044 -0.046 -0.391*** 0.729*** 0.010 0.079 0.393***

(0.061) (0.067) (0.056) (0.048) (0.086) (0.096) (0.059) (0.071) (0.074) (0.151) (0.172) (0.058) (0.069) (0.129)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Female share of NREGA 

employment = 25% 0.005 0.008 0.000 -0.065*** -0.038 -0.146*** 0.014 -0.103*** -0.025 0.090 0.100 -0.033 -0.001 0.127**

(0.022) (0.028) (0.021) (0.020) (0.038) (0.044) (0.027) (0.033) (0.026) (0.066) (0.073) (0.025) (0.025) (0.053)

Female share of NREGA 

employment = 75% 0.019 0.018 -0.010 -0.051* 0.052 -0.273*** 0.102*** -0.125*** -0.048 -0.106 0.464*** -0.028 0.039 0.324***

(0.034) (0.037) (0.029) (0.027) (0.046) (0.050) (0.029) (0.034) (0.040) (0.074) (0.099) (0.032) (0.036) (0.071)

Underidentification Test p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000

Weak Identification Test:

Cragg-Donald Wald F 

statistic 1962.11 1940.42 1950.32 1945.94 1369.64 657.48 1958.33 1960.52 1830.47 1515.05 1409.82 1953.46 1919.72 1879.50

Kleibergen-Paap rk Wald F 

statistic 459.59 455.18 454.34 459.39 336.05 207.54 459.02 461.94 427.32 404.55 378.68 464.23 466.22 469.56

Endogeneity Test p = 0.001 p = 0.305 p = 0.410 p = 0.017 p = 0.029 p = 0.063 p = 0.509 p = 0.000 p = 0.000 p = 0.000 p = 0.003 p = 0.014 p = 0.000 p = 0.000

N 78436 77787 77919 77971 56617 36164 78356 78448 76716 62531 65037 78366 78287 77885

Table A.7. Heterogeneous Impacts of NREGA on Expenditure in Levels : Female Share of NREGA Employment

Marginal Effects of NREGA

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via Intrumental Variable approach in Diff-in-Diff. The sample is restricted to include households with atleast one adult female and male member. Dependent variables are in natural

log form - log of monthly expenditure; thus, the coefficient for the dummy variables should be interpreted as e^(β)-1. The impact in percentage terms is (e^(β)-1)*100. Additional controls included in each specification - district fixed effects,  

log of total consumption, household size, age of the head of the household, age squared, number of children, number of literate male and female members, number of male and female members with primary, middle, higher and technical

education, Scheduled Tribe (ST), Scheduled Caste (SC), Other Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion. Instrument for total consumption is land possessed. Standard errors are clustered at district level

and reported in parenthesis. Underidentification Test reports the p-value of the Kleibergen-Paap (2006) rk statistic with rejection implying identification; Endogeneity Test reports the p-value with null being variable is exogenous; F-stat

reports the Kleibergen-Paap F statistic and Cragg-Donald Wald F statistic for weak identification. Joint significance tests report the statistical significance of the total impact of NREGA evaluated at the maximum of state stipulated

standardizd minimum wages as well as the minimum bound. Sample is restricted to include only households with atleast 1 male and female adult member who have school going children for the model where outcome is school

expenditure. 
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Variable Cereals  Pulses

Edible 

Oil

Fuel & 

Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd 

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

NREGA 0.179** -0.201** -0.208*** -0.143* -0.061 -0.498*** -0.219** -0.380*** -0.122 0.054 0.044 -0.097  -0.210** -0.018

(0.079) -0.101 -0.078 (0.081) (0.142) (0.136) -0.096 -0.091 (0.097) (0.225) (0.217) (0.093) (0.088) (0.183)

NREGA*minW -0.166** 0.210** 0.202*** 0.094 0.040 0.302*** 0.247*** 0.281*** 0.079 -0.037 0.140 0.07 0.210** 0.168

(0.072) -0.092 -0.077 (0.079) (0.141) (0.115) -0.095 -0.089 (0.096) (0.215) (0.213) (0.088) (0.084) (0.173)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

NREGA*minW                           

(at MinW = Rs. 82.50 per day)  -0.097** 0.111* 0.080 -0.018 0.044 -0.035 0.208*** 0.023 -0.052 -0.029 0.289* 0.002 0.126 0.267**

(0.047) -0.061 -0.053 (0.05) (0.101) (0.076) -0.063 -0.067 (0.065) (0.155) (0.171) (0.059) (0.059) (0.115)

NREGA*minW                          

(at MinW = Rs. 159.40 per day) 0.037 -0.022 -0.028  -0.058** 0.002  -0.255*** -0.015  -0.133*** -0.037 -0.016 0.136 -0.031  -0.015** 0.145**

(0.026) -0.034 -0.024 (0.024) (0.041) (0.055) -0.029 -0.032 (0.031) (0.074) (0.088) (0.030) (0.029) (0.061)

Underidentification Test p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000

Weak Identification Test:

Cragg-Donald Wald F statistic 2025.88 1998.674 2014.201 2005.73 1399.16 688.56 2019.681 2020.939 1889.69 1555.88 1017.063 2014.84 1979.88 1940.58

Kleibergen-Paap rk Wald F 

statistic 474.63 469.085 470.625 473.71 351.64 203.66 473.344 476.208 440.17 415.53 335.54 478.86 480.17 483.27

Endogeneity Test p = 0.001 p = 0.326 p = 0.347 p = 0.024 p = 0.050 p = 0.030 p = 0.570 p = 0.000 p = 0.000 p = 0.000 p = 0.016 p = 0.010 p = 0.000 p = 0.000

N 80234 79427 79610 79738 57931 37019 80157 80248 78466 63887 52018 80159 80083 79628

Table A.8. Heterogeneous Impacts of NREGA on Expenditure in Levels : State Stipulated Minimum Wages 

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via Intrumental Variable approach in Diff-in-Diff. The sample is restricted to include households with atleast one adult female and male member. Dependent variables are in natural log form -

log of monthly expenditure; thus, the coefficient for the dummy variables should be interpreted as e^(β)-1. The impact in percentage terms is (e^(β)-1)*100. Additional controls included in each specification - district fixed effects, minimum wages, log

of total consumption, household size, age of the head of the household, age squared, number of children, number of literate male and female members, number of male and female members with primary, middle, higher and technical education,

Scheduled Tribe (ST), Scheduled Caste (SC), Other Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion. Instrument for total consumption is land possessed. Standard errors are clustered at district level and reported in

parenthesis. Underidentification Test reports the p-value of the Kleibergen-Paap (2006) rk statistic with rejection implying identification; Endogeneity Test reports the p-value with null being variable is exogenous; F-stat reports the Kleibergen-Paap

F statistic and Cragg-Donald Wald F statistic for weak identification. Joint significance tests report the statistical significance of the total impact of NREGA evaluated at the maximum of state stipulated standardizd minimum wages as well as the

minimum bound.  Sample is restricted to include only households with atleast 1 male and female adult member who have school going children for the model where outcome is school expenditure. 

Marginal Effects of NREGA
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Variables Cereals  Pulses

Edible 

Oil

Fuel & 

Light Intoxicants Entertainment 

Veg & 

Fruits Condiments

Meat & 

Milk

Medical 

Expd 

School 

Expd Personal 

Clothing & 

bedding 

Durable 

Goods

NREGA -0.076* 0.021 0.000 -0.085*** -0.026 -0.085 0.033 0.013 0.000 0.053 0.232** -0.039 -0.049 0.238**

(0.041) -0.049 -0.035 (0.033) (0.058) (0.066) -0.049 -0.044 (0.048) (0.132) (0.104) (0.052) (0.064) (0.121)

NREGA*Rice 0.141*** -0.063 -0.042 0.071 -0.03 -0.136 -0.105* -0.314*** -0.120** -0.182 0.054 -0.07 0.129* -0.104

(0.052) -0.071 -0.047 (0.045) (0.086) (0.086) -0.063 -0.061 (0.061) (0.166) (0.118) (0.059) (0.077) (0.132)

NREGA*Both -0.018 -0.084 0.067 0.004 0.328*** -0.144 0.071 0.002 0.03 0.405 -0.225 -0.047 0.105 -0.178

(0.081) -0.069 -0.041 (0.042) (0.111) (0.200) -0.061 -0.088 (0.071) (0.269) (0.143) (0.086) (0.081) (0.169)

Other Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Wheat Regions -0.076* 0.021 0.000 -0.085*** -0.026 -0.085 0.033 0.013 0.000 0.053 0.232** -0.039 -0.049 0.238**

(0.041) -0.049 -0.035 (0.033) (0.058) (0.066) -0.049 -0.044 (0.048) (0.132) (0.104) (0.052) (0.064) (0.121)

Rice Regions 0.065 -0.042 -0.042 -0.014 -0.056  -0.221** -0.072  -0.301***  -0.12** -0.129 0.286**  -0.109** 0.080* 0.134

(0.043) (0.063) (0.045) (0.040) (0.072) (0.082) (0.054) (0.064) (0.057) (0.137) (0.095) (0.046) (0.052) (0.093)

Regions producing both -0.094 -0.063 0.067*  -0.081** 0.302** -0.229 0.104** 0.015 0.030 0.458* 0.007 -0.086 0.056 0.060

(0.048) (0.047) (0.040) (0.033) (0.091) (0.216) (0.054) (0.080) (0.060) (0.193) (0.125) (0.068) (0.057) (0.172)

Underidentification Test p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000 p = 0.000

Weak Identification Test:

Cragg-Donald Wald F statistic 751.05 743.472 742.872 739.93 549.48 215.04 743.272 746.410 661.93 574.27 405.92 747.25 725.14 720.71

Kleibergen-Paap rk Wald F statistic
176.44 175.169 172.177 173.75 130.63 63.27 175.450 175.133 163.66 152.40 125.07 178.43 178.91 176.99

Endogeneity Test p = 0.067 p = 0.000 p = 0.070 p = 0.691 p = 0.000 p = 0.000 p = 0.000 p = 0.001 p = 0.000 p = 0.054 p=0.4018 p = 0.127 p = 0.384 p = 0.000

N 38141 37536 37722 37866 28802 16616 38103 38146 37211 30407 25213 38112 38082 37814

Notes: * p<0.10, ** p<0.05, *** p<0.01. Estimation is via Intrumental Variable. The sample is restricted to include households with atleast one adult female and male member. Sample is further restricted to only include regions that are rice producing, wheat producing and

those that produce both. If Rice=0, then Both is also equal to zero. Dependent variables are in natural log form - log of monthly expenditure; thus, the coefficient for the dummy variables should be interpreted as e^(β)-1. The impact in percentage terms is (e^(β)-1)*100.

Additional controls included in each specification - district fixed effects, dummy variables for regions that produce rice, regions that produce both rice and wheat, log os total consumption, household size, age of the head of the household, age squared, number of children,

number of literate male and female members, number of male and female members with primary, middle, higher and technical education, Scheduled Tribe (ST), Scheduled Caste (SC), Other Backward Class (OBC), Hindu, Islam, Christianity, Sikhism, and other religion.

Instrument for total consumption is land possessed. Standard errors are clustered at district level and reported in parenthesis. Underidentification Test reports the p-value of the Kleibergen-Paap (2006) rk statistic with rejection implying identification; Endogeneity Test

reports the p-value with null being variable is exogenous; F-stat reports the Kleibergen-Paap F statistic and Cragg-Donald Wald F statistic for weak identification. Joint significance tests report statistical significance of the total impact of NREGA given the interaction of

NREGA with rice producing regions and interaction of NREGA with regions that produce both rice and wheat. Sample is restricted to include only households with atleast 1 male and female adult member who have school going children for the model where outcome is

school expenditure

Table A.9. Hetergeneous Impacts of NREGA on Expenditure in Levels: Crop Regions 

Marginal Effects of NREGA
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