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Abstract

This paper evaluates multidimensional welfare effects of India’s National Rural
Employment Guarantee Act (NREGA), a nation-wide rural public works program.
Using longitudinal data of four villages, monthly household level data are matched with
self-collected daily administrative data on the program’s intensity and ex-ante planning,
spanning 36 months between 2010 and 2013. A monthly Multidimensional Food Index
(MFI) consisting of five major food categories is constructed. Doing so, monthly
multidimensional headcount ratios of food deprivation are decomposed by village,
landholding size, and labor type. Even though NREGA was designed as a demand
driven program, it is established here that the NREGA does not depend much on self-
selection in the state of Andhra Pradesh/Telangana. In particular, the ex ante planning of
the NREGA at the village level entails a pre-determined assignment of workers to
labour groups. Village authorities assign such labour-groups to worksites at given points
in time. Wage payments occur after varying time intervals. In this paper, the intensity of
monthly group-wise worksites is used as an instrument for monthly NREGA-wage
payments. Preliminary empirical findings from the panel 1V estimations with household
and month fixed effects suggest that the NREGA reduces multidimensional headcount
ratios of food deprivation in certain villages.

! Christian Oldiges, South Asia Institute.



1 Introduction!

Despite high growth rates during the last three decades India still has the largest number
of undernourished children in the world (Human Development Report, 2013). A third
of the Indian population or about 400 million people live on less than $1.25 per day.
According to the Multidimensional Poverty Index (MPI) which includes ten indicators
for health, education and living standard more then 50 percent of India’s population
is multidimensionally poor (Alkire and Seth, 2015). Irrespective of the method, the
majority of the poor lives in rural India. The situation is further compounded by the
growing gap between rural and urban India, both within and across states. This situation
has been a major challenge for governments to tackle since at least the 1990s (Deaton
and Dréze, 2002).

Due to the increasing frequency of droughts, price change and untimely rains, rural
households suffer intense and regular shocks due to their dependence on agriculture.
Furthermore, due to the scarcity of financial markets and the absence of security nets
the poor are less able to insure themselves against such shocks and risks.

During 2005 and 2014, the United Progressive Alliance (UPA) government in its
two successive terms, introduced several "pro-poor" legislations. One such significant
legislation is the National Rural Employment Guarantee Act (NREGA) designed to be
"ensuring inclusive growth in rural India" through its "impact on social protection, [and]
livelihood security."?

The workfare program guarantees 100 days of employment to every rural household
whose members are willing to do unskilled manual labour at the statutory minimum
wage. In the financial year of 2011-12 alone, more than 40 million households were
employed across the Indian subcontinent. Per workday, workers are paid about Rs. 100
(about $2) and the Indian exchequer spends about $10 billion annually on this program,
which amounts to about 4 per cent of India’s annual budget expenditure.

The NREGA is one of several workfare programs implemented largely in developing
countries (Subbarao, 2003). A World Bank report (World Bank, 2013) counts about 150
active public works programs in sub-Saharan Africa, and according to Subbarao (2003),
Asian and Latin American countries implemented many programs of this kind between
the 1980s and 1990s. The mandatory labor component of such workfare programs has
at least two effects. On the one hand it may reduce the net benefits earned by laborers
(e.g. Datt and Ravallion, 1995), while on the other hand the inherent self-selection
to supply labour has the potential to ensure proper targeting (Besley and Coate, 1992;
Basu, 1981). Econometric studies on workfare programs other than the NREGA include
Datt and Ravallion (1994, 1995) on the Maharashtra Employment Guarantee Scheme,
a predecessor to the NREGA, active in one of India’s states during the 1980s, Galasso
and Ravallion (2004) on Argentina’s Jefes program of 2002, and Berhane et al. (2011)
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on the Ethiopian Productive Safety Net Program (PSNP), which has been active since
2005.

Regarding India’s NREGA and its effect on labor market outcomes, several recent
econometric studies find that the Act has increased rural wages significantly (Azam,
2012; Berg et al., 2012; Imbert and Papp, 2013). According to these papers, which
are largely based on National Sample Survey (NSS) data and difference-in-difference
estimations®, the Act resulted in an increase of rural wages between 4 and 8 percent.
Female workers and marginalized groups belonging to scheduled castes and scheduled
tribes (SC/ST) are among the main beneficiaries. These studies also show that demand
for NREGA employment is highly seasonal and that the Act serves as a safety net during
the lean season when agricultural work opportunities are scarce. The just-mentioned
studies imply large aggregate labor market effects given that the program is India-wide
and the rural work force comprises about 300 million people.

Furthermore, work by Klonner and Oldiges (2014) using NSS data gives evidence
for large seasonal effects on consumption expenditure for SC/ST households during the
spring season. Raghunathan and Hari (2014) study the program’s effects on risk taking
behaviour of NREGA-participants and find that farmers adopt riskier and higher pro-
ductivity crops. In contrast to the studies employing difference-in-difference estimations
Klonner and Oldiges (2014) and Raghunathan and Hari (2014) follow Zimmermann’s
(2014) regression discontinuity design (RDD). The latter finds much smaller labor mar-
ket effects contrasting the earlier studies cited above using the RDD. Since difference-
in-difference estimations run the risk of violating the common-trend assumption when
Indian districts are concerned, and since an RDD & la Zimmermann (2014) possibly
yield rather imprecise estimates the estimation techniques applied in this paper can be
considered a superior alternative - though valid only for the states of Andhra Pradesh
and Telanganga.

In addition, this paper contributes to the literature on welfare impacts of the NREGA
by constructing a Multidimensional Food Index (MFI) which varies by month, village,
and landholding size. Being unique in its own right, the MFT helps to track food con-
sumption of five major food categories. Applying the Alkire Foster method (Alkire
and Foster, 2011), the MFT reveals considerable variation in the probability of being
multidimensionally food deprived in one or more of the five food categories.

In order to measure the impact of the NREGA on being multidimensionally food de-
prived, I combine a monthly household panel from the International Crop Research In-
stitute for the Semi-Arid Tropics (ICRISAT) with both self-collected data on ICRISAT
households and official NREGA program data. To avoid possible problems of endogene-
ity and reverse causality when estimating the program’s effect on household consumption
behaviour I use the monthly variation of the number of group-wise worksites as an instru-
ment for NREGA-wages. For this purpose, I show via personally conducted interviews
and self-collected data on ICRISAT households it is verified that each worker is assigned

3The cited studies exploit the phase-wise role-out of the NREGA across Indian districts over a three
year time period.



to one labour-group. Further, I show that the assignment to such a labour-group as well
as the date of group-wise worksites are random and decided upon solely by the so called
Field Assistand (FA). Since the date of wage payments is irregular it can be assumed
here that both the month and number of open worksites as well as the date of eventual
wage payments are indeed exogenous events for a given labour-group and hence for a
given worker.

Within the framework of two-stage least-squares estimations (2SLS) household fixed
effects and month fixed effects are employed to estimate the NREGA’s effect on house-
hold consumption, i.e. the MFTI.

Preliminary statistically significant findings reveal that an increase in NREGA wages
of 100 rupees (roughly equivalent to a day’s labour under the NREGA) may decrease
the headcount ratio of being deprived in three or more food categories by up to four
percentage points. The result, however, varies by village. Qualitative observations from
several months of field work in the sample villages support such empirical findings.
According to primary data collection a large proportion of wages is directly consumed.

The structure of the paper is as follows. Section 2 provides a brief overview of
the key features of the NREGA and the group-wise planning in Andhra Pradesh and
Telangana. Further, established empirical research is presented and the significance of
this research is highlighted. Section 3 introduces the panel data as well as the matched
datasets and establishes the exogeneity of the instrument employed. The construction
and composition of the MFT is presented with supporting summary statistics in Section
4. In Section 5 the two-stage least-squares regression framework is presented, while in
Section 6 the main results are discussed. Finally section 7 summarises the paper in

conclusion.

2 Background: The NREGA and Group-Wise Plan-
ning

Under the NREGA, enacted in 2005, every rural household is entitled to 100 days of
work at the statutory minimum wage, which is set by the respective state government.
Following a rights-based approach and including the provisions for transparency and ac-
countability the NREGA goes much further than ordinary government schemes (Khera,
2011; Dey et al., 2008). The Right to Information (RTT) Act, also enacted in 2005, goes
hand in hand with the NREGA. Using the RTT Act, official NREGA-documents have
become transparent and accessible administrative records to the public. This enables
NREGA-workers to scrutinize NREGA-records and demand accountability of officials.
As aresult, several instances of leakage and corruption have been revealed either through
civil society or researchers (Dréze and Oldiges, 2007, 2009; Vanaik and Siddhartha,
2008a,b; Niehaus and Sukhtankar, 2013).

As much as workfare programs have been common in several developing countries

ever since post-colonial times several versions have been tested in post-independence



India. For instance, the National Food for Work Programme (NFFWP) implemented
between 2004 and 2006 in about 150 districts, is the predecessor of the NREGA. Also,
the Maharashtra Employment Guarantee Scheme, enacted in 1977 and active until 2006,
can be regarded as a forerunner to the NREGA (Dreze, 1990; Ravallion et al., 1993).
The NREGA was originally designed as a demand-driven program, in which workers
self-select themselves for manual labour at the minimum wage. In contrast, many studies
have shown that the NREGA is in many settings supply-driven (e.g. Chopra, 2014). For
example, research on the state of Rajasthan reveals that the allocation of NREGA-
funds are often diverted to worksites situated closely to the residence of local leaders
like the village head or Sarpanch (Himanshu et al., 2015). Related research on Rajasthan
shows that competition among political parties influences the flow of NREGA-funds at
the block level (Gupta and Mukhopadhyay, 2014). Furthermore, Dutta et al. (2014)
establish that rationing of available workdays exists in the state of Bihar, which means

that works are solely supply-driven rather than responding to demand.

The NREGA in Andhra Pradesh and Telangana: Modus Operandi

Hailed as the Andhra Model the NREGA in the state of 4 has received a lot of
attention from academia as well as from civil society organisations and the media. An-
nually generating more person-days than any other state over the past years researchers
are generally impressed by the state’s performance and its well-functioning state ma-
chinery of employment generation (Maiorano, 2014; Dréze and Oldiges, 2009). At the
same time the Andhra model is known for its transperancy mechanism which entails the
mandatory undertaking of so called social audits by civil society organizations (Aakella
and Kidambi, 2007b,a). By employing mostly female workers and thereby improving
educational outcomes for children (Afridi et al., 2012, see), the Andhra model has been
praised for its successful implementation and efficiency. At the same time, however,
it is known that the Andhra model circumvents certain inbuilt provisions of the Act.
In particular, as Maiorano (2014) thoroughly explains the Andhra model is in effect
supply-driven rather than demand-driven preventing workers to ask for work with a
written application. Therefore, the provision of being provided employment within 15
days after being demanded does not exist as such in Andhra Pradesh. Instead, the
entire system is organised in a top-down fashion, from the state’s chief minister to the
ultimate implementing agent, the Field Assistant.

In the context of the village economies studied in this paper, it is important to note
the actual modus operandi of the Act. For one, the NREGA is designed to be state-
driven so that each state formulates its own guidelines. In the case of Andhra Pradesh
and the newly formed state of Telangana the final person in charge in the long chain
of administrative planning is the Field Assistant (FA). She is in charge of forming the
labour-groups® at the village level. Once assigned to a labour-group by 2010, workers

remain in the very group for the following years. The FA is also in charge of supervising

4In 2014, the state of Andhra Pradesh was partitioned into two states, Telanganga and Andhra
Pradesh.
5These labour-groups are called Shrama Shakti Sanghas (SSS) and were formed at the end of 2010.



the worksites and posting labour-groups to worksites as per requirement, and as per
his judgement. Keeping this in mind, workers in the states of Andhra Pradesh and
Telangana cannot demand work as stipulated by the Act. They need to wait for the
FA’s assignment.

In the following, the uncertainty involved in the timing of NREGA-worksites and the
timing of payments is shown. Establishing this feature is crucial to consider the group-
wise payments and group-wise timings of worksites as exogenous events to a worker. In

particular, it is established here that the timing of wage payments is irregular as well.

Welfare Effects of the NREGA: Existing Research and Contribution

Considering the large amount of research on labor market effects of the NREGA,
findings on welfare effects are still scarce. For example, using India-wide data Klonner
and Oldiges (2014) find that the Act does increase consumption expenditure for the most
marginalised groups, SC/ST communities, during spring. This has considerable poverty
alleviating effects reducing consumption-based poverty measures significantly. Deininger
and Liu (2013) demonstrate similar evidence using longitudinal data of 4,000 households
residing in Andhra Pradesh using data for the years 2004, 2006 and 2008. Employing
double and triple differences as well as propensity score matching estimations they find
large short-term effects, of Rs. 140 per month, on SC/ST consumption in Phase II and
IIT districts in the state of Andhra Pradesh.

Similarly, but using a smaller panel dataset of 320 households residing in Andhra
Pradesh Ravi and Engler (2009) find that the Act did increase consumption expenditure.
Employing a propensity score matching procedure one may contest, however, that their
identifying assumption are rather strong.

Given these studies and in some cases weak identifying assumptions more empirical
evidence is needed. This paper is a contribution of sorts as it provides for a unique

identifcation strategy for the states of Andhra Pradesh and Telangana.

3 Data

Among the so called second generation, the ICRISAT has collected data from four
villages in Andhra Pradesh and Telangana which will be used here. Based on a monthly
recall the data include information on household demographics, consumption, income,
financial transactions besides land holding and agriculture related information.

I combine ICRISAT’s monthly household level data with self collected data for the
same ICRISAT households. Besides qualitative questions regarding the NREGA, the
self collected data include each household’s NREGA-job-card number. Via the latter,
the monthly data for each ICRISAT-household employed under the NREGA can thus
be merged with all official NREGA-related data including the days and dates of work
and payment.

The final dataset of NREGA-group members includes 82 ICRISAT-NREGA house-

holds residing in four villages interviewed monthly over three years between July 2010



and June 2013. While the two villages of Aurepalle and Dokur belong to the district
of Mahbubnagar (Telangana), the villages of JC Agraharam and Pamidipadu belong to
Prakasam district (Andhra Pradesh). Summary statistics by village are presented in
Table 1 and monthly variation of consumption expenditure by village are presented in
Figure 3. Figures 9 to 12 show the variation of monthly group payments by village.
All prices are deflated to 2010 prices using the monthly and state-wise consumer price
index for agricultural labourers (CPI-AL) (Government of India, 2013). The following
is evident from the figures and the summary statistics: First, consumption follows a
stable path across months and years with regular peaks during the festive or harvest
season around October. For the village of Dokur a sharp decline in consumption appears
to occur. This, however, can be controlled for in the regression analysis using month
or village-month fixed effects. Table 2 presents some of the self collected data. It is
apparent that NREGA-workers are likely to spend NREGA-wages on normal household
expenses but also on loan repayments in the form of payments to Self Help Groups or
Chit Funds.

Delay in Wage Payments: Time between Muster Role Closure and Date of Wage
Payment

Based on official data, Figure 4 shows the average number of days a labour-group
has to wait for its NREGA wages after a Muster Roll has been closed.® A considerable
amount of uncertainty regarding the actual date of payment is obvious. For 35 percent
of all groups the average payment does happen within the 15-day-time span as required
per the Act, 55 percent of the groups have to wait on average between 15 and 30 days
whereas the remaining 10 percent need to wait for more than a month.

This is supported by the primary data collected from ICRISAT NREGA workers
residing in the four villages reveal. Table 2 shows the finding, that a large proportion
of households (about 40 percent) complain about payments which happen with much
delay or more than 15 days after the completion of a Muster Roll (see Narayanan et al.

(2015) for an analysis of the primary data).

4 Multidimensional Food Index

Multidimensional poverty in India as measured by Alkire and Seth (2015) varies greatly
by state and sub-population. Applying the Alkire and Foster method (Alkire and Foster,
2011), the authors find that about 70 percent of India’s rural population were multi-
dimensionally poor in 1999 and 60 percent in 2006. However, the progress in poverty
alleviation has not been even. Alkire and Seth (2015, p.97, Table 2) show that the richer
states which were able to reduce multidimensional poverty at much higher rates than
the relatively poorer ones. In addition, the reduction in the multidimensional poverty

headcount ratio (H) for minority groups such as Muslims was only half as much as that

6 A Muster Roll is essentially the FA’s book keeping to take attendance of workers at the worksite
and is usually done on a weekly basis. A big worksite with work over several weeks can have several
Muster Rolls.



for Hindu families. Similarly, among India’s caste groups the sub-population of so called
tribal communities is lagging behind all other groups in terms of reducing H and the

average intensity of multidimensional poverty (A).

Of particular interest for this paper is the state of Andhra Pradesh. According to
Alkire and Seth (2015, p.97, Table 2), Andhra Pradesh accounted for the third highest
state-wise reduction in the multidimensional headcount ratio (H), in absolute terms.
The latter fell from about 57 percent in 1999 to 42 percent in 2006. At the same
time, Andhra Pradesh also achieved the highest reduction in the average intensity of
multidimensional poverty (A) which fell by 6 percentage points from about 53 percent
in 1999.

Building on the study by Alkire and Seth (2015) and applying the Alkire and Foster
method (Alkire and Foster, 2011), this paper contributes to existing research by con-
structing a monthly varying Multidimensional Food Index (MFTI). It includes five food
categories, namely: cereals, fruits and vegetables, pulses, oils, and milk. Village-wise
monthly variation in daily per capita consumption of the five food categories are given

in Figure 1.

Figure 1: Monthly Average of Village-Wise Daily per Capita Food Con-
sumption, by Food Category
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Based on VLS data; deflated to July 2010 prices using the CPI-AL
Sample: NREGA-Labour-Group Members.

With the passage of the National Food Security Act (NFSA) in 2013, such an index
is of both political and academic interest. Particularly because of the debates taking

place on Government food subsidies such as the Targeted Public Distribution System.”

Constructing the MFI: Indicators and Indicator Cut-offs

For the purpose of constructing a multidimensionl food index which has to rely on
reasonable indicator cut-offs, this paper takes into account daily per capita dietry norms
for as recommended by the Indian Council of Medical Research (2009). Adjusting the
recommendation for sedentery adult men to the nutritional needs of women, children

and elderly of a typical household, the following indicator cut-offs are applied (see Table
A):

Table A: Min. Daily Per Capita Food

Requirement
Food Category  Unit Quantity
Cereals grams 230
Pulses grams 20
Milk ml 75
Oils & Fat grams 20

Veg. & Fruits median >=median

Since the data used in this paper measure the purchase of vegetables and fruits in
montary terms (in rupees), we construct the respective indicator cut-off as the monthly
village-wise median of per capita expenditure on vegetables and fruits. In the following,
we use several poverty cut-offs (k values) and consider households food deprived if they

are deprived in more than one, two, three, or four of the five food categories, respectively.

TFor literature on current debates around the PDS and its potential, see among many other for
example: Dréze and Khera (2015, 2013); Chatterjee (2014); Puri (2012).



Counting households being deprived in more than &k indicators and taking the mean
of the subsample of interest, yields the Headcount Ratio of Food Deprivation, or Hpy.
Calculating the average deprivation count of the food deprived (in & indicators) yields
Api. The product of Hpy and Agy results in M F I}, the multidimensional food index
or the weighted deprivation score of the multidimensionally food deprived.®

This technique allows us to calculate monthly and village-wise Hpy. At the same
time we are able to decompose our sample by landholding size and NREGA group-
membership.

To present the key features of the village economies in terms of food deprivation we
focus here on monthly, village-wise headcount ratios of food deprivation (Hpgy). Figure
2 portrays the monthly variation of village-wise Hpy for a range of 4 k-values and for
the sample of NREGA-Labour-Group Members. It is apparent that across the villages
of Aurepalle, Dokur and JC Agraharam 80 percent of the households are deprived in at
least one of the five food categories. While for the village of Aurepalle a slight downward
trend over the years across all k-values can be observed, for Dokur and JC Agraharam a
slight upward trend is visible. For Pamidipadu, however, no such trend is apparent and
food deprivation at higher k-values is abysmally low in comparison to the other three

villages.

Figure 2: Monthly Headcount Ratio of Food Deprivation by Village
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5 Identification and Model

In the empirical analyses, panel estimations of the following form are calculated for each

village:
OLS: yigt = pt; + ¢ + B Wagei + 6 Xiy + €i (1)
Reduced Form: yigr = p; + v, + 8 Instrg + 6 Xip + €3 (2)
First Stage: Wageys = p; + v, + 8 Instrg +0 Xir + €3t (3)
IV: yige = p; +v, + B Wagei + 6 Xiy + €t (4)

, where Instrg, is the instrument of choice. In the following, the intensity, i.e. the
number of open worksites for group g in month ¢ is used as the instrument. p, is a time
invariant household fixed effect, v, is a month fixed effect, X;; contains control variables
for household ¢ in month ¢. €;; is a stochastic error term. Standard errors are clustered
at the group-month level.

In the case of pooled estimations, i.e. when both villages are included, village-month
fixed effects are used instead of month fixed effects.

All price variables are adjusted to 2010 prices using the Consumer Price Index for
Agricultural Labourers (CPI-AL).

6 Discussion of Results

In the following, the regression analysis is restricted to the instrumented effect of
NREGA-wages on the MFI, i.e. the four (k) headcount ratios on being multidimen-
sionally deprived in food consumption.

All regressions are restricted to the sample of labour-group members. Hence, only
households who have ever been part of any NREGA labour-group are included irrespec-
tive of the fact whether and when they vist NREGA-worksites. Further, two samples are
of interest: One, any ICRISAT-NREGA worker, and second, those ICRISAT-NREGA
workers who are marginal and small landowners, i.e. those who own less than two
hectares of land.

For completeness, Tables 3, 4, and 5 present results for the OLS estimation, the
Reduced Form and the First Stage as per equations 1, 2, 3, respectively. While the first
column in each of the tables shows the overall effect *- all four villages are pooled into one
regression, the following four columns present village-wise regression results. The same

table structure is used for the subsequent tables presenting the IV results as per equation
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4. Standard errors are clustered at the group-month level. While the regressions for "All
Villages" employ household and village-month fixed effects, the village-wise regressions

use household and month fixed effects.

Sample of Small and Marginal Landowners

The results of the Reduced Form (Table 4) are of considerable magnitude and are sta-
tistically significant for the case of Aurepalle, showing that monthly group-wise worksites
do influence NREGA-wages directly. It is obvious from the First Stage Results (Table
5) that the intensity of monthly group-wise worksites explain about 40 percent of the
variation of NREGA-wages. However, the inter-village variation is huge ranging from
73 percent for Aurepalle to just 13 percent for Pamidipadu.

The major finding from the Reduced Form as well as from the Instrumented Variable
estimation is that the NREGA does reduce the probability of being jointly deprived in 2
or more food categories. Evidently, this result holds for the village of Aurepalle, where
an increase of 100 rupees in wages (a day’s labor) leads to a decrease of 3.8 percentage
points in the probability of being deprived in 3 or more Food Categories. No statistically
significant results can be found for the other villages.

Sample of All Landowning Groups

Even though for the sample of all landowning classes the estimations yield coefficients

of similar magnitude and sign, they are not statistically significant.

7 Conclusion

In this paper we employ a unique estimation technique for evaluating India’s employ-
ment guarantee program, the NREGA, in terms of its impact on multdimensional food
security. The 36-month-panel of 82 households covers four villages where the NREGA
was active between summer 2010 and summer 2013. Using the monthly group-wise
opening of worksites as an instrument for NREGA-wages, the impact of the NREGA
on the joint deprivation in five food categories is estimated. Preliminary results re-
veal a considerable impact for the sample of the most disadvantaged households of a
typical Indian village economy: small and marginal landowners owning not more than
two hectares of land. For at least one village, statistically significant regression results

suggest that the NREGA improves multidimensional food security to some extent.
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Figure 3: Average Monthly Log of Per Capita Purchased Food Consumption
Expenditure between 2010 and 2013
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Figure 4: Group-Wise Average Number of Days between Muster Roll Clo-

sure and Payment
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NREGA Worksites by Group and Month in Aurepalle

Figure 5
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