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Abstract

We study the e�ect of a large rural public works program on short-term migration

from rural to urban areas in India. Using cross-state variation in public employment

provision for identi�cation, we �nd that participation to the program signi�cantly re-

duces short-term migration. This has two important implications. First, households

who choose to participate in local public works rather than migrating forgo much higher

earnings outside of the village. We estimate a structural model of migration decisions

which suggests the utility cost of migration may be as high as 60 % of migration earn-

ings. Second, via its e�ect on migration, the program has a signi�cant impact on urban

labor markets. We use a gravity model to predict migration �ows from rural to urban

areas and �nd evidence that urban centers which are more exposed to a reduction of

short term migration in�ows experience signi�cantly higher wage growth and a slight

decline in private employment.
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1 Introduction

Workfare programs are common anti-poverty policies. Many developing countries have pro-

grams that hire workers at competitive wage rates with the goal of increasing the income of

the poor.1 One justi�cation for rural workfare programs is that the seasonality of agricul-

tural work allows a workfare program operating during the o�-season to create productive

assets without decreasing private sector employment or crowding out other income earning

opportunities (Ravallion, 1987). Indeed, a substantial literature documents high rates of un-

employment in rural labor markets (Rudra, 1982; Binswanger and Rosenzweig, 1984; Dreze

and Mukherjee, 1989; Datt, 1996). However, recent studies suggest rural workers are able

to �nd seasonal employment opportunities outside of the village either in local industries, or

in construction and manufacturing in distant urban centers (Foster and Rosenzweig, 2008).

Rural workfare programs could hence a�ect both local and urban labor markets through

seasonal migration.

This paper studies India's National Rural Employment Guarantee Act (NREGA) to

present evidence that an o�-season workfare program has a signi�cant impact on private

sector work through its impact on short-term migration. Using cross state variation in public

employment provision act for identi�cation, we �nd evidence that NREGA signi�cantly

reduced short-term migration �ows. Based on newly collected data from a high out-migration

area, we show that many migrants declare wanting more public employment, despite the

fact that earnings outside of the village are much higher. This suggests that utility costs

of migration are large, and that the net income e�ects of the program may be low or even

negative, though this does not rule out substantial welfare gains for participants. By reducing

short term migration, the program may also have a large impact on urban labor markets. We

use a gravity model of short term migration �ows from rural to urban areas and show that

urban labor markets with higher predicted in�ows from areas with more public employment

experience higher wage growth and a relative decline in employment.

We present four pieces of evidence suggesting that a substantial number of workfare

participants would have migrated for work if not for the program. First, using detailed

survey data from a matched sample of villages spread across three states in a high out

migration area, we �nd eight percent of surveyed adults report that had they not received

work under the program, they would have migrated for work. Second, a third of short term

migrants report working for the workfare program and 88% of them report that if provided

1Recent examples include programs in Malawi, Bangladesh, India, Philippines, Zambia, Ethiopia, Sri
Lanka, Chile, Uganda, and Tanzania.
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more days under the program they would work more suggesting that at the margin, work

under the program is at least as attractive as short-term migration. Third, we �nd that adults

living in a state that provides more days of government work, even conditional on demand

for government work, spend less time outside the village for work compared with other

states. This cross-state di�erence in days spent outside the village for work is statistically

signi�cant only during the summer season during which most of the government work is

provided. Fourth, using nationally representative data from NSS 2007-08, we �nd lower

short term migration in "early phase" districts selected to implement NREGA �rst in "star"

states which provide most of public employment as compared both to districts in the same

states which received NREGA later and to "early phase" districts in states where no NREGA

employment was provided. By contrast, we �nd migration was not signi�cantly di�erent in

these districts in 1999-00 before the program existed.

It is perhaps surprising that migration appears to be so strongly a�ected by the workfare

program, given that earnings outside of the village are nearly twice the level of workfare

daily earnings. The gap in earnings could simply re�ect di�erential productivity between

migrants and participants in the government program, but the wage di�erential persists even

for adults who report both working for the government program and migrating. The large

wage di�erentials combined with high demand for work under the workfare program suggest

substantial migration costs. We investigate migration costs formally by modeling short-term

migration using a framework similar to Benjamin (1992)'s. Short-term migration provides

a higher monetary return than local work but requires a �xed cost. Workers also incur a

�ow cost for each day spent away. Using this framework and the survey data, we are able

to draw some conclusions about the �ow costs of migration. Speci�cally, we compare the

daily earnings of migrants who report wanting to work more for the workfare program with

the government wage provided by the program. Since these individuals have already paid

the �xed costs of migration, this di�erence is informative of the minimum marginal costs

migrants incur along the intensive margin. We �nd that for the average migrant, the �ow

costs of migration are 60% of daily earnings in the city.

We also consider the impact of the program on the labor market equilibrium in urban

areas. A simple theoretical framework suggest that under reasonable assumptions, a small

decline in rural to urban short term migration caused by NREGA may have large e�ects on

urban wages. We combine NSS data on short term migration and census information on long

term migration to build a matrix of migration �ows from each rural to each urban district.

We then estimate a gravity model of short term migration based on baseline characteristics,
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which allows us to predict migration �ows independently from the e�ect of the program.

We next compare changes in labor market outcomes in urban centers which rely more or

less heavily on migration from early phase districts in star states, where most NREGA

employment is provided and �nd evidence of higher wage growth for casual labor and a

slight decline in employment between 2004-05 and 2007-08 in urban centers which were

more exposed to a decline in short term migration. By contrast, we �nd no signi�cant e�ect

on wages for salaried workers, who are not on the same labor market as rural migrants,

and no signi�cant change in casual wages between 1999-00 and 2004-05, before NREGA

was implemented, which suggest that our results are not driven by pre-existing trends, or

macro-economic shocks unrelated to the program.

This paper contributes to the literature in two ways. First, we present evidence that

even workfare programs operating during the agricultural o�-season may have a signi�cant

impact on private sector employment, and that for many workers the opportunity cost of

time is considerably greater than zero. The literature on labor market impacts of workfare

programs is mostly theoretical (Ravallion, 1987; Basu et al., 2009). Recent empirical studies

focus on the impact of workfare programs on rural labor markets (Azam, 2012; Berg et al.,

2013; Imbert and Papp, 2014; Zimmermann, 2013). To our knowledge, ours is the �rst paper

to estimate the impact of a public works program on rural to urban migration. The �ndings

of this study suggest that potential spill-over e�ects to urban areas from a rural workfare

program could be large, especially in areas with high levels of short-term migration.

Second, we use demand for employment on public works among migrants to shed light on

short-term migration decisions from rural to urban areas of the same country. The literature

on migration in developing countries has mostly focussed on international migration, and

documented the importance of opportunity cost and �nancial constraints in migration deci-

sions (Abramitzky et al., 2012; Angelucci, 2013; Bazzi, 2014). Reviving Harris and Todaro

(1970b) early work, some recent studies explain persistent wage di�erentials between rural

and urban areas of developing countries and emphasize costs to permanent migration, e.g.

loss of informal insurance in the village or high transportation costs Munshi and Rosen-

zweig (2013); Morten and Oliveira (Morten and Oliveira). Few papers estimate the costs

of short-term migration, which may arguably be lower than for international, or permanent

migration. Morten (2012) argues that short term migration reduces workers ability to con-

tribute to village risk sharing, which lower the net bene�ts from migration. She argues that

an employment guarantee would have low welfare gains by crowding out migration and re-

ducing risk sharing. Using information on actual migration and participation to NREGA, we
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provide estimates of the utility cost of migration which do not rely on a single mechanism.

Bryan et al. (2011) �nd a small transport cost subsidy in rural Bangladesh has long term

e�ects on seasonal migration to urban areas, which they explain by a lack of information

on returns to migration. By contrast, we estimate migration costs among individuals who

already migrate, and hence are well informed about potential earnings outside of the village.

In the context we study, the utility cost of migration seems to be large enough that migrants

accept large income losses to stay in the village.

The following section describes the workfare program and presents the data set used

throughout the paper. Section 3 estimate the impact of the program on public employment

provision and short term migration. Section 4 uses information on the earnings of migrants

to put bounds on migration costs. Section 5 uses nationally representative data to estimate

the impact of the program on labor markets across India. Section 6 concludes.

2 Context and data

In this section we describe employment provision under the National Rural Employment

Guarantee Act. We next present the two data sources we use in the empirical analysis.

We use two rounds of the National Sample Survey (1999-00 and 2007-08), which provide

nationally representative data on short-term migration �ows and labor market outcomes in

rural and urban areas. Our analysis also draws from an original household survey in a high

out-migration area at the border of three states (Gujarat, Rajasthan and Madhya Pradesh),

which collected detailed information on short-term trips outside of the village.

2.1 NREGA

The rural workfare program studied in this paper is India's National Rural Employment

Guarantee Act (NREGA). The act, passed in September 2005, entitles every household in

rural India to 100 days of work per year at a state-level minimum wage. The act was

gradually introduced throughout India starting with 200 of the poorest districts in February

2006, extending to 130 districts in April 2007, and to the rest of rural India in April 2008. In

the analysis we will call "early districts" the districts in which the scheme was implemented

by April 2007 and late phase districts the rest of rural India. Column One and Two in

Table 1 present the main di�erences between early phase and late phase districts. Early

phase districts were chosen to be poorer than late phase districts. Poverty rate is higher,
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literacy rate, agricultural productivity and wage for casual labor are lower in early than in

late phase districts.

Available evidence suggest substantial state and even district variation in the implemen-

tation of the program (Dreze and Khera, 2009; Dreze and Oldiges, 2009). Figure 3 shows the

extent of cross-state variation in public works employment in 2004-05 (before NREGA) and

2007-08 (when NREGA was implemented in phase one and two districts). As in Imbert and

Papp (2014) we call �star states� seven states which are responsible for most NREGA em-

ployment provision: in Andhra Pradesh, Chattisgarh, Himachal Pradesh, Madhya Pradesh,

Rajasthan, Uttarkhand and Tamil Nadu. (Dutta et al., 2012) argue that cross-states dif-

ferences in NREGA implementation did not re�ect underlying demand for NREGA work.

States such as Bihar or Uttar Pradesh, which have a large population of rural poor have

provided little NREGA employment.

Column Four and Five in Table 1 presents averages of socio-economic indicators in star

and non-star states. Star states do not seem systematically poorer than the other states:

the poverty rate is lower, the literacy rate and the fraction of scheduled castes is the same,

the proportion of scheduled tribes is higher. Star states have a larger fraction of the labor

force in agriculture, but the agricultural productivity per worker and the wage for casual

labor in agriculture are the same. They have lower population density, which translates

into larger amounts of cultivable land per capita, both irrigated and non irrigated. Finally,

they have built more roads under the national program PMGSY in 2007-08, and have better

access to electricity (according to 2001 census data), which suggests that they may be more

e�ective in implementing public infrastructures programs. However, there does not seem to

be any systematic di�erence between star and other states in access to education, health,

telecommunication, transport or banking services.

An important question is whether di�erences in economic conditions can explain dif-

ferences in public employment provision under NREGA between star and non star states.

Figure 4 plots for each state the average residual from a regression of the fraction of time

spent on public works by each prime age adults on the whole list of district characteristics

presented in Table 1. The ranking of states in terms of employment provision remains the

same as in Figure 3: star states are still top performers, and states such as Gujarat or

Maharasthra lag behind. This suggests that di�erences in NREGA implementation are not

explained by di�erences in economic conditions, but by some combination of political will,

existing administrative capacity, and previous experience in providing public works.2

2For example, in Gujarat, the BJP government refused to implement what it viewed as a Congress policy;
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Public employment provision is also highly seasonal. Local governments start and stop

works throughout the year, with most works concentrated during the �rst two quarters of

the year prior to the monsoon. The monsoon rains make construction projects di�cult

to undertake, which is likely part of the justi�cation. Field reports, however, document

government attempts to stop works during the rainy season so they do not compete with the

labor needs of farmers (Association for Indian Development, 2009). Figure 5 shows variation

in time spent on public works across quarters of the year. Public employment drops by more

than half between the second and third quarter, and stays low for the fourth quarter.

Work under the act is short-term, often on the order of a few weeks per adult. Households

with at least one member employed under the act during agricultural year 2009-10 report

a mean of only 38 days of work and a median of 30 days for all members of the household

during that year, which is well below the guaranteed 100 days.3 Within the study area as

well as throughout India, work under the program is rationed. During agricultural year

2009-10, an estimated 19% of households reported attempting to get work under the act

without success.4 The rationing rule that local o�cials use varies from village to village and

is unfortunately unknown to us. Conversations with survey respondents suggested that in

some cases local o�cials provided work preferentially to certain households, while in other

cases a certain number of household members from each household were allowed to work for

the act. In all cases, work was primarily available during the summer, and most respondents

were actively recruited for work by village o�cials rather than applying for work(The World

Bank, 2011).

2.2 NSS Migration Module

We study the interaction of the act with short-term migration. Conventional models of rural

to urban migration treat migration as a long-term decision (Harris and Todaro, 1970a). Yet

considerable evidence outside of economics (Haberfeld et al., 1999; Mosse et al., 2002; Smita,

2008; Deshingkar, 2006) and an increasing number of studies within economics (Banerjee

and Du�o, 2007; Badiani and Sa�r, 2009; Chowdhury et al., 2009) suggest that a signi�cant

fraction of migration is short-term. In most of the cases studied, short-term migration

is seasonal, either driven by seasonality in demand in destinations, or seasonality in local

while in Rajasthan the BJP government presented NREGA as a part of the state long tradition of drought
relief. In Maharasthra the government resisted the implementation of NREGA instead of the Maharasthra
Employment Guarantee implemented in the 1980s.

3Author's calculations based on NSS Round 66 Employment and Unemployment Survey.
4Author's calculations based on NSS Round 66 Employment and Unemployment Survey.
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opportunities. Some authors have recommended government policies encouraging short-term

migration in areas with acute seasonal variation in earnings opportunities (Khandker, 2012).

Other studies and papers have suggested that the NREGA may be impacting migration

(Jacob, 2008; Ashish and Bhatia, 2009). The main obstacle to studying migration is the

scarcity of reliable data. In this study we use two data sources, one nationally representative

with few questions on migration and a very detailed survey from a high out-migration area.5

The primary source of information on short-term migration in India Employment and

Unemployment Survey carried out by the National Sample Survey Organisation (here on,

�NSS Employment Survey�). The NSS Employment Survey is a nationally representative

household survey conducted at irregular intervals with one specialized module whose focus

changes from round to round. For the purpose of our analysis, we use the 1999-00 and

2007-08 rounds, which contain questions on migration history of each household member.

Our analysis with NSS data focuses on district level migration �ows.6 The NSS Em-

ployment survey sample is strati�ed by urban and rural areas of each district. Our sample

includes districts within the twenty largest states of India, excluding Jammu and Kashmir.

We exclude Jammu and Kashmir since survey data is missing for some quarters due to con-

�icts in the area. The remaining 497 districts represent 97.4% of the population of India. The

NSSO over-samples some types of households and therefore provides sampling weights (see

National Sample Survey Organisation (2008) for more details). All statistics and estimates

computed using the NSS data are adjusted using these sampling weights.

2.2.1 Short-term and long-term migration

In order to measure short-term migration, we use NSS Employment surveys 1999-00 and

2007-08, which are the only two recent rounds to include a migration module. NSS 1999-00

asks whether each household member has spent between two and six months away from the

village for work within the past year. NSS 2007-08 asks a slightly di�erent question, whether

each household member has spent between one and six months away from the village for

work within the past year. For this reason alone, one would expect 2007-08 data to report

higher levels of short term migration than 1999-2000. Indeed, the percentage of short term

migrants among rural prime age adult is an estimated 1.67% in 1999-00 and 2.51% in 2007-

5To our knowledge, no comparable data exists for India as a whole. ARIS REDS data for the year 2006
does contain information on seasonal migration, but no information on job search, work found and living
conditions at destination.

6Districts are administrative units within states. The median district in our sample had a rural population
of 1.37 million in 2008 and an area of 1600 square miles.
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08.7

For those who were away, NSS 2007-08 further records the number of trips, the destination

during the longest spell, and the industry in which they worked. The destination is coded

in seven categories: same district (rural or urban), other district in the same state (rural

or urban), another state (rural or urban), and another country. Figure 1 draws the map of

short term migration across rural Indian districts. Short term migration is not widespread,

with most districts having migration rates lower than 1%. It is highly concentrated in poorer

districts of the North-East (Bihar, Uttar Pradesh) and the West (Gujarat and Rajasthan),

which often report migration rates above 5%.

Since we are interested in migration �ows between rural and urban districts, we need to

construct the number of workers migrating from each rural districts to a particular urban

district. For this, we combine information on destination in NSS 2007-08 with data on

the state of last residence of migrants who came from rural to urban areas between 1991

and 2000, according to the 2001 census. Speci�cally, we use information on the district of

residence and the state of origin of long term migrants who live in urban areas and come from

rural areas to predict the district of destination of short term migrants living in rural areas

who go to urban areas. The underlying assumption is that short and long term migration

follow the same geographical patterns. This assumption can be justi�ed by the role of family,

village and sub-caste networks in migration decisions, which give rise to "chain migration".

The details of our method are described in appendix.

2.2.2 Determinants of Short-term Migration Flows

We further use NSS Employment Survey to construct measures of labor market conditions at

origin and destination. The NSSO makes the distinction between two types of waged work

depending on the duration and formality of the relationship with the employer: salaried

work is long term and often involves a formal contract, and casual work is temporary and

informal. We focus on casual work, which is the dominant form of employment for short term

migrants from rural areas. The NSS Employment Survey includes detailed questions about

the daily activities for all persons over the age of four in surveyed households for the most

recent seven days. We restrict the sample to persons aged 14 to 69. We then compute the

total number of person-days spent on casual-work in rural and urban parts of each district.

We also compute the average earnings per day worked in casual labor (the �casual wage�).

7Authors calculation based on NSS Employment Surveys 1999-00 and 2007-08. In the migration survey
described below, the proportions of short term migrants away from two to six months and one to six months
are 23% and 32% respectively.
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Another important determinant of short-term migration is geographical distance: as an

approximation of the distance traveled by migrants from district o to district d we compute

the euclidian distance between the centroid of district o and the centroid of district d. Finally,

we combine NSS data with other data sources to include in our analysis a list of factors which

may a�ect migration, such as literacy, labor force participation and irrigation from the 2001

census, as well as o�cial information on agricultural yield, rainfall, political cycles and

roads built under a national rural roads construction program (PMGSY). These district-

level controls are are described in detail in Appendix A.1.

2.3 Migration Survey

2.3.1 Sample Selection

Figure 1 shows the location of villages selected for the migration survey, and Figure 2 provides

a map the survey area. Migration survey villages were selected to be on the border of three

states: Gujarat, Rajasthan, and Madhya Pradesh. The survey location was selected because

previous studies in the area reported high rates of out-migration and poverty (Mosse et al.,

2002), and because surveying along the border of the three states provided variation in

state-level policies.

The migration survey consists of household adult and village modules. The sample

includes 705 households living in 70 villages in the states Gujarat, Rajasthan and Madhya

Pradesh. The household module was completed by the household head or other knowledgable

member. One-on-one interviews were attempted with each adult aged 14 to 69 in each

household. In 69 of the 70 villages, a local village o�cial answered questions about village-

level services, amenities and labor market conditions.

The analysis in this paper focuses entirely on those adults who completed the full one-on-

one interviews. Table 2 presents means of key variables for the subset of adults who answered

the one-on-one interviews as well as all adults in surveyed households. Out of 2,722 adults

aged 14-69, we were able to complete interviews with 2,224 (81.7%). The fourth column

of the table presents the di�erence in means between adults who completed the one-on-one

interview and those who did not. The 498 adults that we were unable to survey are di�erent

from adults that were interviewed along a number of characteristics. Perhaps most strikingly,

40% of the adults that we were unable to survey were away from the village for work during

all three seasons of the year compared with eight percent for the adults that we did interview.

It should therefore be kept in mind when interpreting the results that migrants that spend
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most of the year away from the village are underrepresented in our sample.

To assess how the adults in our sample compare with the rural population in India, the

�fth column of Table 2 presents means from the rural sample of the nationally representative

NSS Employment and Unemployment Survey. Literacy rates are substantially lower in the

study sample compared with India as a whole, re�ecting the fact that the study area is a

particularly poor area of rural India. The NSS asks only one question about short-term

migration, which is whether an individual spent between 30 and 180 days away from the

village for work within the past year. Based on this measure, adults in our sample are 28

percentage points more likely to migrate short-term than adults in India as a whole. Part of

this di�erence may be due to the fact that our survey instrument was speci�cally designed

to pick up short-term migration, though most of the di�erence is more likely due to the fact

that the sample is drawn from a high out-migration area. The sixth column presents the

mean from NSS survey for the four districts chosen for the migration survey. The short-term

migration rate is 16%, which is still only half of the mean in the migration survey, but 14

percentage points higher than the all-India average.

2.3.2 Migration patterns

Table 3 presents means of variables for di�erent subgroups. Adults who reported migrating

within the past year (Column One) are much younger, less educated, and more likely to be

male than respondents on average. NREGA participants (Column Two) are slightly older,

much less educated and more likely to be female than the average respondent. NREGA

participants who report not wanting to work for the NREGA (Column Three) are more

educated and slightly more likely to be female than the average respondent. The measures

of household wealth such as land holdings, whether the household owns a cell phone, and

whether the household has an electricity connection do not di�er substantially across groups.

The lives of the people in the study area are closely linked to the agricultural cycle. As

a result, it was crucial that the survey instrument collect data for each individual over the

course of at least one full agricultural year. Since migration, cultivation, and participation

in the NREGA are all highly seasonal, the survey instrument included questions about each

activity separately for summer 2010, winter 2009-10, monsoon 2009, and summer 2009. Most

respondents were surveyed between mid summer 2010 and early monsoon 2010, so that in

many cases, summer 2010 was not yet complete at the survey date. As a result, when we

refer to a variable computed over the past year, it corresponds to summer 2009, monsoon

2009, and winter 2009-10. Respondents were much more familiar with seasons than calendar
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months, and there is not an exact mapping from months to seasons. Summer is roughly

mid-March through mid-July. The monsoon season is mid-July through mid-November, and

winter is mid-November through mid-March.

Columns One to Three of Table 4 provide some information about migration trips from

the migration survey. First, as found in other studies, migration is concentrated during the

winter and the summer and much lower during the peak agricultural season (from July to

November). Second, migrants cover relatively long distances (300km on average during the

summer), and most of them go to urban areas (84%). A majority works in the construction

sector (70%), with short-term employer-employee relationships (only 37% of them knew their

employer or the contractor before leaving the village). Living conditions at destination are

very informal, with 86% of migrants reporting they stayed without formal shelter (often a

bivouac on the worksite itself). Finally, only a minority (16%) migrates alone; in the sample

most migrants travel and work with family members. Column 4 presents national averages

from NSS survey. Along the dimensions measured in both surveys, migration patterns are

slightly di�erent in India as a whole and in the migration survey sample. In particular, the

average rural short-migrant is more likely to stay in the same state (50%), slightly less likely

to go to urban areas (68%), and more likely to work in the manufacturing or mining sector

(18%).

2.3.3 Measuring Demand for NREGA Work

An important variable for the following analysis is whether an individual wanted to work

more for the NREGA during a particular season. Speci�cally, the question, translated to

English is, �if more NREGA work were available during [season] would you work more?�

for individuals who had worked for the NREGA. For individuals who did not work for the

NREGA, we asked �did you want to work for the NREGA during [season]?� One should be

skeptical that the answer to these questions truly indicates a person's willingness to work.

Later, we show that the correlations between the response to the resulting measure of demand

and respondent characteristics are sensible. As a check, we asked respondents why they did

not work if they wanted to work and why they did not want to work if they reported not

wanting to work. These responses provide a useful check. For example, a person who reports

wanting more work but not working because the pay is too low is unlikely to actually work

more if given the opportunity.
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2.3.4 Measuring Earnings

In order to assess the costs of migration, we require reliable measures of the wage that

NREGA participants and migrants earn. Given the short-term nature of most migrant jobs,

the same migrant might work for multiple employers for di�erent wages within the same

season. For this reason, the survey instrument included questions about earnings, wages,

and jobs for each trip within the past four seasons up to a maximum of four trips. Some

migrants still might hold multiple jobs and therefore earn di�erent wages within the same

trip, but daily earnings and wages are more likely to be constant within the same migration

trip than within the same season. In total, this yields wage observations for 2,749 trips taken

by 1,125 adults. So that we do not overweight migrants who took more frequent, shorter

trips relative to migrants who took less frequent, longer trips, we calculate the average wage

for each migrant for each season that the migrant was away. Appendix A.1 describes the

construction of the earnings measures in detail.

3 Program e�ect on migration

In this section, present evidence on the e�ect of NREGA on short term migration. We

�rst present descriptive statistics from the migration survey which suggest high demand for

NREGA work among migrants. We next use the migration survey to estimate the program

e�ect by comparing public employment provision and migration in Rajasthan villages with

matched villages in Gujarat and Madhya Pradesh. Finally, we use the NSS data and estimate

the e�ect of NREGA by comparing changes in public employment and migration in districts

with high NREGA employment with the rest of India.

3.1 Migration and NREGA work

We �rst investigate the correlation between demand for NREGA work, program participation

and short-term migration in the migration survey sample. NREGA could a�ect migration

along the intensive margin, if migrants reduce the number of days they spend away, and

along the extensive margin, if some workers stop to migrate at all. We can hence divide

the population of migrants into three groups: individuals who both migrated and worked

for the NREGA or want work, individuals who would have migrated had they not received

NREGA work, and individuals who neither worked for the NREGA nor want to work for

the NREGA.
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From the �rst column of Table 5 we see that during summer 2009, 40% of adults worked

for the NREGA (�rst row). Thirty percent of the NREGA participants or 12% of all adults

migrated as well (third row). Based on the model, we would expect that these individuals

substituted away from migration towards NREGA work. However, this is only a lower bound

on the impact of the NREGA on migration. An additional 8.4% of adults report that they

would have migrated had they not worked for the NREGA (fourth row). These results

suggest that at its current levels, NREGA work reduced migration for 20% of adults or

roughly half of migrants.

As shown previously, there is signi�cant unmet demand for NREGA work with a large

fraction of respondents reporting that they would work more for the NREGA if more work

were available. Demand is particularly high among migrants. During summer 2009, 88% of

migrants report that they would have worked more during summer 2009 if more NREGA

work had been available. This suggests that an expansion of the NREGA in the study area

would signi�cantly impact migration. In the following sections, we use cross-state variation in

the quality of NREGA implementation to estimate the impact of the program on short-term

migration.

3.2 Migration survey: empirical strategy

As explained in section 2, the migration survey villages were selected in part because they

were located at the intersection of the three states of Rajasthan, Madhya Pradesh, and

Gujarat. The objective was to exploit di�erences in implementation of the NREGA across

the border to estimate it impact on migration. Table 6 shows that the fraction of adults who

worked for NREGA during the summer 2009 is 50% in Rajasthan, 39% in Madhya Pradesh,

and 10% only in Gujarat. Conditional on participation, NREGA workers receive 31 days in

Rajasthan on average, 22 days in Madhya Pradesh and 25 days in Gujarat. Interestingly,

the demand for work is the same across borders, which con�rms that variation in NREGA

employment provision are due to di�erences in political will and administrative capacity in

implementing the scheme.

In order to estimate the impact of the program on days worked on the NREGA and days

spent outside the village we compare Rajasthan with the other two states Gujarat and

Madhya Pradesh. The estimating equation is:

Yi = Raji +Xi + εi (1)
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where Yi is an outcome for adult i, Raji is a dummy variable equal to one if the adult lives

in Rajasthan and Xi are controls. The vector Xi includes worker and households character-

istics presented in table 3, a dummy variable for whether the adult reported being willing

to work more for the NREGA, village controls listed in table 7 and village pair �xed e�ects.

Standard errors are clustered at the village level.

The underlying identi�cation assumption is that villages in Rajasthan are comparable with

their match on the other side of the border either in Gujarat or in Madhya Pradesh. A

potential threat to our identi�cation strategy is that villagers across the border live in dif-

ferent socio-economic conditions, have di�erent access to infrastructures, or have bene�ted

from di�erent state policies (in education, health etc.). For this reason it is important to

test whether the villages are indeed comparable in these respects. Table 7 presents sample

mean of village characteristics for village pairs in Rajasthan and Madhya Pradesh and vil-

lage pairs in Rajasthan and Gujarat. Across all states, villages have similar demographic

and socio-economic characteristics. They have the same population, proportion of scheduled

tribes, literacy rate, fraction of households who depend on agriculture as their main source

of income, same average land holding and access to irrigation. There are however signi�cant

di�erences in infrastructures across states. Villages in Madhya Pradesh are signi�cantly

further away from the next paved road than matched villages in Rajasthan, but the di�er-

ence is relatively small (600 meters). Villages in Gujarat are closer to railways, to towns,

have greater access to electricity and mobile phone networks. For robustness, we include

all these characteristics in our analysis as controls. Since villages in Gujarat seem system-

atically di�erent from matched villages in Rajasthan along some important dimensions, we

also implement our estimation excluding pairs with Gujarat villages.

3.3 Migration Survey: results

We �rst estimate the border e�ect on days worked for the NREGA as the outcome and con-

sider each season separately. The �rst column of Table 8 presents the results from regressing

days worked for the NREGA during summer 2009 on just a dummy variable for whether the

adult lives in Rajasthan. The coe�cient on the Rajasthan dummy suggests that on average,

adults in Rajasthan worked almost nine additional days or more than twice the number of

days of the average adult in the MP and Gujarat villages. The second column adds the

controls with little impact on the estimated coe�cient. Columns Three through Six repeat

the same analysis using NREGA days worked during winter and monsoon. We see little

di�erence across states in days worked during these seasons mainly because days worked is

15



close to zero everywhere.

Table 9 repeats the same analysis with days spent outside the village for work as the

dependent variable. Estimates from the �rst two columns suggest that during summer

2009, adults in the Rajasthan villages spent almost seven fewer days on average working

outside the village. Assuming that the villages in Gujarat and Madhya Pradesh provide

a valid counterfactual for the village in Rajasthan, these estimates suggest that one day

of additional NREGA work reduces migration by approximately 0.75 days. As detailed in

Co�ey et al. (2011), however, there are many important di�erences among adults living in

Rajasthan, Madhya Pradesh and Gujarat. As a result, these di�erences in migration could

be entirely due to preexisting di�erences among the states unrelated to the NREGA.8

As a test, Columns Three through Four of Table 9 present the results using days worked

outside the village during monsoon and winter as the dependent variable. To the extent

that the di�erence in migration during summer 2009 is driven by di�erences in migration

unrelated to the NREGA, we might expect that these di�erences would also appear during

the monsoon and winter when there is no di�erential in NREGA work across the states. In

fact, the estimates in Columns Three through Six show that the di�erences across states

during these seasons are much smaller and statistically insigni�cant. As a �nal robustness

check, we estimate the same speci�cation without the village pairs with Gujarat villages.

The magnitude of the border e�ect increase slightly and our results are not a�ected (see

Appendix Tables A.2 and A.3).

3.4 NSS survey: empirical strategy

A natural question is whether our �nding that higher public employment provision implies

lower short term migration is limited to the migration survey villages or whether it holds

across India. We investigate this using nationally representative data from NSS 1999-00 and

2007-08. In order to estimate the impact of the program on migration and labor markets,

we use variation in NREGA implementation documented in section 2. When the second

NSS survey was carried out between July 2007 and June 2008, NREGA was implemented in

330 "early phase" districts, but not in the rest of rural India. As discussed in section 2, the

quality of NREGA implementation varied across states, with seven "star states" providing

most of NREGA employment. Our empirical strategy builds on these observations and

8The migration survey included retrospective questions about past migration trips. Using non missing
responses, we �nd no signi�cant di�erence in migration levels in 2004 and 2005, i.e. before NREGA was
implemented. Unfortunately, less than 50% of respondents remembered whether they migrated before 2005,
so that we cannot exclude that migration levels were in fact di�erent.
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estimates the impact of the program by comparing early phase districts of "star states" with

other rural districts.

We �rst use cross-sectional variation and compare public employment and migration levels

in 2007-08, when the program was active in early phase districts and in 1999-00, in order

to test whether outcomes were di�erent before NREGA was implemented. Let Yiot be the

outcome for individual i in rural district o in year t. Let Earlyo be a binary variable equal

to one for early phase districts, and Staro a binary variable equal to one for star states. Let

Zo denote a vector of district characteristics which do not vary with time, Xot a vector of

district characteristics which do vary with time and Hi a vector of individual characteristics.

We estimate the following speci�cation on 1999-00 and 2007-08 data successively:

Yio = β0Earlyo + β1Staro + β2Earlyo × Staro
+ δZo + γXo + λXo × Earlyo + αHi + εio

We next estimate the e�ect of the program using a di�erence in di�erence strategy, i.e.

comparing changes in public employment and changes in migration in early phase districts

of star states and in other districts. Let NREGAot be a binary variable equal to one for early

phase districts in 2007-08. Les ηt and µo denote time and district �xed e�ects respectively.

We use data from NSS 1999-00 and 2007-08 and estimate the following equation:

Yiot = β0NREGAot + β1Staro × 1{t > 2006}+ β2NREGAot × Staro
+ δZo × 1{t > 2006}+ γXot + λXot × Earlyo + αHi + ηt + µo + εiot

3.5 NSS survey: results

Estimates of the program impact on public employment are presented in Table 10. In 2007-

08, public employment in late phase districts of non-star states is quasi inexistant: rural

adults in these districts spend 0.05% of time on public works. Early phase districts in non

star states and late phase districts star states have slightly higher levels of public employ-

ment (.2% and .45% respectively), but the di�erence becomes insigni�cant once controls are

included (Column Two). By contrast, public employment in early districts of star states is

considerably higher, with rural adults spending about 2% of total time on public works. The

di�erence remains signi�cant after controls are included. As Column Three shows, this large

cross-sectional variation in public employment does not exist in 1999-00, before NREGA

was implemented. Results from the di�erence in di�erence speci�cation presented in Col-
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umn Four con�rm these �ndings: the share of total time spent on public works increased

in early phase districts of star states by 1.7 percentage point between 1999-00 and 2007-08

while there is no change in public employment in early districts of non star states. This

stark di�erence in public employment changes across states

Estimates of the program impact on short term migration from rural districts are pre-

sented in Table 11. In late districts of non star states, 1.2% of rural prime age adults have

made a short term migration trip in 2007-08. According to the estimates with controls (in

Column Two) migration is 1 percentage point higher in early phase districts of non star

states, and the same in early phase districts of star states. Interestingly, in 1999-00 there

is no signi�cant di�erence between late and early phase districts either in star or non star

states (Column 4). The estimates from the di�erence in di�erence speci�cation in Column 5

suggest that as compared to changes in late phase districts of non star states migration rose

in early districts of non star states, rose in late districts of star states, but stayed the same in

early districts of star states. It is important to keep in mind that NSS 2007-08 counts trips

from one to six months whereas NSS 1999-00 counts trips from two to six months, hence the

increase of measured short term migration may re�ect the prevalence of trips from one to two

months. Nevertheless, these results suggest that rural districts where more NREGA work is

provided have lower short term migration than districts in the same states or districts with

similarly low level of development in other states.

These results, taken together with the results from the previous section, suggest that

government work is an attractive alternative to migration for the adults in our sample and

that the NREGA has had a signi�cant impact on short term migration. This has two

important implications. First, given that the wage per day of work outside the village is

roughly twice that for NREGA workers, then for workers to prefer NREGA employment

to migration the cost of migration need to be high. Second, since migrant workers from

rural areas represent an important fraction of the unskilled labor force in urban areas, rural

public works program such as NREGA may have signi�cant e�ects on urban labor markets.

Second, we investigate these issues formally in the next two sections.

4 Variable Migration Costs Estimates

In this section, we present a model of short-term migration, which provides a simple frame-

work to understand of the program on migration decisions on the intensive and extensive

margins. We next build on the framework to perform a structural estimation of variable
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costs of migration.

4.1 Set-up

Consider a potential migrant living in a rural area. She has a time endowment of one which

is split between work within the village tr and work outside of the village 1− tr. In-village
earnings take the form f(tr) with f(·) increasing and concave and f ′(0) >> 0. Leaving

the village requires a �xed cost cf and a variable cost cv per unit of time spent outside the

village. While outside the village, migrants earn wu per day away. Time spent within the

village tr solves:

max
tr

f(tr)− cf1{tr<1} + (wu − cv)(1− tr) (2)

such that tr ∈ [0, 1] (3)

For any interior solution tr < 1, the optimal period of time spent in the village is t∗r = tmin

where f ′(tmin) = wu − cv. As a result, leaving the village for work is optimal if and only if:

f(t∗r)− cF + (wu − cv)(1− t∗r) > f(1) (4)

Figure 6 depicts the case in which this inequality holds so that it is optimal to migrate.

4.2 Introducing Government Work

Next, we consider what happens when a �xed (small) amount of government work within

the village tg is provided at wage wg. If wg > wu − cv, migrants will spend t∗r = tmin + tg

days within the village and will work for the government program. Even if wg < wu − cv,
migrants may still work more for the program if:

f(1− tg) + wgtg > f(t∗r)− cF + (wu − cv)(1− t∗r) (5)

in which case migrants will stop migrating completely and stay back in the village to work

for the program. Figure 7 presents the case in which tg is small enough that the individual

remains a migrant. We have three groups of individuals:

1. Individuals with wg > wu− cv and f(1− tg) +wgtg < f(t∗r)− cF + (wu− cv)(1− t∗r) will
work for the government program and continue to migrate but will reduce the days

spent migrating one-for-one with days spent working for the program.
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2. Individuals with f(1 − tg) + wgtg > f(t∗r) − cF + (wu − cv)(1 − t∗r) will work for the

government program and stop migrating completely.

3. Individuals with wg < wu − cv and f(1 − tg) + wgtg < f(t∗r) − cF + (wu − cv)(1 − t∗r)
will choose not to work for the government program.

Our contribution is estimating the size of each of these groups and estimating the distribution

of migration costs within the population of migrants based on the method described next.

4.3 Estimating Variable Migration Costs

Suppose that variable migration costs within the population of current migrants are dis-

tributed according to N(µc, σc). And suppose for each individual i, we observe potential

earnings per day outside the village (wiu), earnings per day of government work (wig) and a

dummy variable for whether the individual would work more for the government program if

provided work (WANTi). The likelihood conditional on the parameters µc, σc is

L(µc, σc|wi
g ,w

i
u,WANTi) =

∑
WANTi=1

log
(

Φ(
wiu − wig − µc

σc
)
)

+
∑

WANTi=0

log
(

1− Φ(
wiu − wig − µc

σc
)
)

(6)

4.4 Discussion

One possibility that the model abstracts from is that individuals may be able to participate

in government work without reducing time spent outside the village or in-village earnings.

For example, to the extent that agricultural production within the village requires intense

periods of work followed by short periods of time spent waiting for the next stage in the

agricultural process, individuals may be able to work for the government without sacri�cing

any agricultural output. Although plausible, in the current application this is unlikely to be

relevant since the vast majority of work is provided during the agricultural o�-season.

Another point worth noting is that the model assumes individuals' utility functions are

linear in earnings and that there is no leisure choice. More generally, one could think of

f(tr) as capturing utility from time spent in the village after the individual has optimally

chosen in-village work and leisure given a time constraint of tr, and one could interpret

(wu − cv)(T − tr) − cf1{tr<T} as capturing utility from time spent outside the village. The

variable cost cv would then include the value of leisure outside the village.
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4.5 Results

Table 12 presents the earnings per day of work outside the village and per day spent outside

the village for migrants as well as earnings per day worked for the NREGA. The construction

of these variables is described in detail in Section 2.3.4. The �rst column restricts the sample

to individuals who worked for the NREGA and migrated during summer 2009. The second

column extends the sample to all adults who left the village during summer 2009. The

third column and fourth column split the sample of migrants into those who report wanting

more NREGA work and those who report not wanting more NREGA work. The di�erential

between daily earnings outside the village and NREGA earnings is over 40% higher for

migrants who do not want NREGA work.

Next, we estimate the distribution of variable migration costs using the framework set

out in the previous section. Table 13 presents the results. The mean migration cost per day

away is 60.3 rupees which is 59% of the average daily earnings per day away from the village.

The standard deviation of migration costs is 41 rupees, though this should be interpreted

with caution since any measurement error in NREGA earnings or earnings per day away

from the village will increase this estimated standard deviation. As we saw from Table 4,

most migrants have no formal shelter and live on the worksite, hence the monetary cost of

accommodation is unlikely to explain such large variable migration costs.

5 Equilibrium e�ect of the program

In this �nal section, we explore the impact of NREGA on urban labor markets via a change

in migration �ows from rural areas. We �rst outline a simple equilibrium model of urban

labor markets, before estimating the e�ect of the program on urban labor market outcomes.

5.1 Model

We brie�y outline here a urban labor market model with migration from rural areas. Let

Du denote labor demand in urban areas, Lu labor supply of urban workers and Lm short

term migration �ows between rural and urban areas. Assuming the urban labor market is

competitive, the urban wage wu clears the market: Du = Lu+Lm. Let us consider the e�ect

of an exogenous change in migration in�ow dLm due to the implementation of a public works

program in the rural area. Let α = Lm

Lu
denote the ratio of labor supply from rural migrants

divided by the labor supply of urban workers. The higher α, the more the urban center relies
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on migrant labor to satisfy its demand for labor. Let ηD and ηS denote labor demand and

labor supply elasticities, respectively. One can express the elasticity of the urban wage with

respect to migration as a function of α, ηD and ηS:

dw

w
/
dLm
Lm

= − α

ηS − ηD(1 + α)
(7)

Unless the elasticity of labor supply is negative and large, the elasticity of the urban wage

with respect to migration is negative, i.e. a decrease in migration caused by the introduction

of a public works program in rural area will increase urban wages. As long as the elasticity

of labor demand is lower than one, the elasticity of urban wages with respect to migration is

increasing in α, i.e. the more an urban area relies on migrant labor, the more sensitive the

wage to changes in migration in�ows.

A simple calibration may provide a better idea of the potential magnitudes of the e�ect of

a change in rural short-term migration on urban labor markets. From NSS 2007-08 data,

the estimated number of rural short term migrants is 8.1 millions and the number of urban

adults who declare doing casual labor as primary or secondary occupation is 15 millions.

This yields an estimate of α for urban India α̂ = 0.53. For the sake of the calibration, let

us now assume that the elasticity of labor demand in urban India is ηD = −0.3 and the

elasticity of labor supply is ηS = 0.1. The implied elasticity of urban wages to migration is

−0.95, i.e. a decrease of short term migration from rural areas by 1% would increase urban

wages by .95%. Assuming higher labor demand and labor supply elasticities would yield

lower estimates, but under reasonable assumptions the elasticity of urban wages to rural

migration would remain substantial.

5.2 Extension

The above model only includes one urban destination and one rural origin, but it is straight-

forward to extend it to include two rural locations (denoted 1 and 2), of which only location

2 experiences an exogenous change in migration due to the implementation of a public works

program. With obvious notations we denote α1 = L1
m

Lu
and α2 = L2

m

Lu
the ratio of labor supply

of migrants from rural area 1 and 2 respectively, divided by the labor supply of urban work-

ers. Let us denote by ηM the elasticity of migration with respect to the wage. The elasticity
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of urban wages with respect to an exogenous change in migration from location 2 is given by

dw

w
/
dLm
Lm

= − α2

ηS + ηMα1 − ηD(1 + α1 + α2)
(8)

Assuming that the elasticity of migration with respect to a change in urban wages is positive,

a drop in migration from location 2 increases migration from location 1, which in turn

mitigates the e�ect of the program on urban wages. For a given level of migration from rural

areas with the program, one would hence expect urban centers which receive more migration

from rural areas without the program to experience lower increases in wages.

The model outlined above does not consider the e�ect of the program on rural labor markets.

Imbert and Papp (2014) investigate this issue formally with a theoretical framework without

migration, and show that the public works program increases rural wages and crowd out

private sector work. However, the model presented here can easily be transposed to consider

the e�ect of an (exogenous) decrease in out-migration from rural areas on rural labor markets.

The elasticity of rural wages to rural to urban migration is simply αR

ηRS−η
R
D(1+αR)

, where αR, ηRD
and ηRS denote the ratio of migrants to rural labor supply, the rural labor demand and supply

elasticities respectively. Hence the decline in out-migration should mitigate the increase in

rural wages due to the public works program. However, a simple calibration exercise makes

clear that the impact of short-term migration on rural labor markets is negligible. In keeping

with the previous calibration, let us assume that the the labor demand and supply elasticities

are ηD = −0.3 and ηS = 0.1 respectively. According to NSS 2007-08 the number of rural

adults who declare doing casual labor as primary or secondary occupation is 124 millions,

which yields αR = 0.06. The rural wage elasticity with respect to migration is only −0.07.

5.3 Empirical Strategy

In order to estimate the e�ect of NREGA on urban labor markets, we �rst need to predict

short-term migration �ows from rural to urban areas. Recall from Section 2.2 that mod is

the number of short term migrants from rural parts of district o to urban parts of district

d. The objective is to predict mod, using δod, the distance between district o and district d,

wo and wd which denote average real wages at origin and destination respectively and No

and Nd which denote the estimated number of casual workers at origin and destination. We

use the Poisson-quasi maximum likelihood method, which has the advantage of taking into

account pairs of districts with no migrants, and has been shown to perform well in trade
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gravity models (Silva and Tenreyro, 2006). The estimating equation writes:

m̂od = β0Log(Dod) + β1Log(wo) + β2Log(wd) + β3Log(No) + β4Log(Nd) + εod

In order to account for spatial correlation of errors, as well as measurement error due to the

prediction of district-level migration �ows, standard errors are clustered at the state-pair

level. A state-pair is de�ned as combination of a state of origin and a state of destination.

We next use predicted migration �ows to estimate the e�ect of the program on urban

labor markets. Let Yidt denote the outcome for individual i living in urban district d in

quarter t. Let Ld denote the number of casual workers living in urban district d, which we

estimate using the usual principal occupation status declared by prime age adults in NSS

2007-08. In order to measure the exposure of each urban district to migration �ows, we

construct the two following ratios:

α̂1
d =

∑
o/∈StarEarly m̂od

Ld
and α̂2

d =

∑
o∈StarEarly m̂od

Ld

α2
d and α

1
d are the ratio of the number of predicted short-term migrants to district d coming

from early phase districts of star states and from other rural districts respectively, divided

by the estimated number of casual workers living in d. Let Zd and Xdt denote a vector

of time-invariant and time varying characteristics of district d. Let Hi denote a vector of

individual characteristics. Finally let ηt and πd denote time and district �xed e�ects. In

order to estimate the impact of the program on urban labor market outcomes, we use data

from 2004-05 and 2007-08 and compare changes in log de�ated casual earnings, and in time

allocation between wage work, self employment, unemployment and out of the labor force

in urban centers for which migration from early phase districts of star states is more or less

important. We estimate the following equation by ordinary least squares:

Ydt = β0 + β1α̂1
d × 1{t > 2006}+ β2α̂2

d × 1{t > 2006}+ δZd × 1{t > 2006}

+ γXdt + αHi + ηt + πd + εdt

Standard errors are clustered at the district level to take into account the auto-correlation

of the error term.

A potential threat to our identi�cation strategy is that urban centers which hire more mi-

grants from early districts of star states may be on di�erent economic trends, and hence

would exhibit di�erential changes in labor market outcomes even without NREGA. As a
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�rst robustness check, we estimate the same equation using salaried wages as a dependent

variables. Salaried workers are skilled workers hired on long term contracts, and hence do

not belong to the same labor market as unskilled short-term migrants. Depending on the

level of complementarities between skilled and unskilled workers, a change in unskilled wages

could a�ect wages for skilled workers. However, the e�ect on skilled wages is likely to be

small, as compared to the e�ect on unskilled wages. Hence if we �nd that salaried earnings

exhibit very di�erent trends in labor markets which hire more or less migrants from early

phase districts of star states, it would suggest they may be on di�erent economic trajectories

unrelated to the program.

As a second robustness check, we use data from 1999-00 and 2004-05 and compare trends in

labor outcomes before NREGA was implemented. The estimating equation is:

Ydt = β0 + β1α̂1
d × 1{t > 2000}+ β2α̂2

d × 1{t > 2000}+ δZd × 1{t > 2000}

+ γXdt + αHi + ηt + πd + εdt

5.4 Results

Table 14 presents the estimates for the prediction of migration �ows between rural-urban

district pairs. All components of the gravity equation have a signi�cant impact on migration

�ows, and their e�ect has the expected sign: distance negatively a�ects the probability of

observing some migration between two districts, but also the number of migrants between

districts with existing migration �ows. Wages at destination and origin have a positive and

negative impact on migration, respectively. We predict more migration between districts

with a larger number of casual workers. Finally, rural short term migrants are more likely

to migrate to urban centers within the same state. We next use predicted migration �ows

to compute the two ratios α1 and α2, which measure the importance of migration �ows

from late phase districts and non star states, and from early phase districts in star states

respectively as a fraction of the urban casual labor force. Table A.4 in Appendix presents

the weighted average of these estimates for each state. Urban centers in Assam, Bihar,

Jharkhand, Karnataka, Orissa and Uttar Pradesh have high levels of predicted in migration

from both early phase districts of star states and from other districts. Urban centers with high

predicted migration from early phase districts of star states are the star states themselves.

Urban centers in Kerala, Maharashtra and West Bengal rely very little on migration from

early phase districts of star states.

Table 15 present the estimated e�ect of changes in migration due to NREGA on urban

25



wages. We �nd that between 2004-05 and 2007-08, urban centers with higher dependence on

short-term migrants from early districts in star states have experienced a relative increase

in wages. The magnitude of the coe�cient suggests that as compared to a district with

no predicted migration from early districts in star states, a district with as many migrants

from early districts in star states as "native" urban casual laborers would have experience

24 percentage points higher wage growth. As expected, for a given level of migration from

early districts of star states, urban centers with higher predicted levels of migration from

other districts experienced signi�cantly lower wage growth. When we estimate the same

speci�cation using data from 1999-00 and 2004-05, i.e. before the program was implemented,

we �nd no signi�cant di�erence in wage trends between urban centers with more migration

from early districts in star states and the others. The estimated impact on salaried wages is

positive but much smaller and insigni�cant, which suggests that our results are not driven

by di�erences in economic trends unrelated to the program. Table A.5 in Appendix presents

the estimated impact on time allocation of urban workers. We �nd that private sector work

(wage work and self employment) declines in urban labor markets with more migration from

early phase district of star states.

6 Conclusion

The previous analysis suggests that a substantial fraction of adults either chose NREGA

work over short-term migration or would have done so if more NREGA work were available.

Because short-term migrants are not �rmly attached to urban labor markets, their decision

to migrate is easily in�uenced by rural (or urban) anti-poverty programs. In the case of a

rural workfare program, which provides only a short period of relatively high wage work,

short-term migrants can easily stay back in the village for a few more days and migrate later.

Even in an area with severe seasonality in locally available work, a seasonal workfare

program still has a signi�cant impact on private sector work. In pure income terms, it

appears that workers may actually be sacri�cing income to work for the program. Given the

large estimated migration costs, this is not necessarily an undesirable outcome. If reducing

migration is not a policy goal, however, cash transfers or credit subsidies might be preferable

anti-poverty policies to workfare programs.

Our results also suggest that the program had a signi�cant impact on urban areas. Large

urban-rural wage gaps and signi�cant barriers to permanent migration explain that short-

term migration �ows play an important role in labor reallocation across space and across
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economic sectors in developing countries. The relative sizes of the rural and urban labor

force are such that even a small change in rural migration can have large impacts on urban

labor markets.
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Figure 1: Map of short term migration
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Figure 2: Map of Survey Villages
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Figure 3: Cross-state variation in public employment provision
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Figure 4: Unexplained variation in public employment provision
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Figure 5: Seasonality of public employment provision
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Figure 6: Current Migrant
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Figure 7: Introduce Government Employment
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Table 2: Selection of Adult Sample

All Adults
Full Adult 
Survey 

Completed

Adult 
Survey not 
Completed

Difference   
(3) - (2)

All Adults 
(India)

All Adults 
(Sample 
Districts)

(1) (2) (3) (4) (5) (5)

Female 0.511 0.525 0.448 -0.077 0.497 0.494
(0.0056) (0.0166) (0.0067) (0.019) (0.001) (0.0072)

Married 0.704 0.729 0.594 -0.134 0.693 0.720
(0.0091) (0.021) (0.0105) (0.0233) (0.0018) (0.0177)

Illiterate 0.666 0.683 0.590 -0.093 0.388 0.498
(0.0185) (0.0325) (0.0189) (0.0302) (0.0029) (0.0298)

Scheduled Tribe 0.897 0.894 0.910 0.016 0.104 0.655
(0.0272) (0.0278) (0.0287) (0.0225) (0.0032) (0.0592)

Age 32.8 34.1 27.0 -7.11 34.4 32.8
(0.248) (0.484) (0.301) (0.592) (0.0463) (0.4684)

Spent 2-330 days away for work 0.464 0.422 0.649 0.226 -- --
(0.0194) (0.0383) (0.0187) (0.0385)

Migrated for Work all Three Seasons 0.139 0.080 0.402 0.322 -- --
(0.0135) (0.0437) (0.0101) (0.0447)

Ever Worked for NREGA 0.528 0.581 0.291 -0.290 -- --
(0.0253) (0.0354) (0.0259) (0.0332)

Spent 30-180 days away for work 0.313 0.311 0.321 0.010 0.025 0.160
(0.0158) (0.0331) (0.0165) (0.034) (0.0008) (0.0344)

Adults 2,722 2,224 498 212,848 2,144

Own Survey NSS Survey 2007-08

The unit of observation is an adult. Standard errors computed assuming correlation of errors at the village level in 
parentheses. The first four columns present means based on subsets of the adults aged 14 to 69 from the main 
data set discussed in the paper. The first column includes the full sample of persons aged 14 to 69 for whom the 
adult survey was attempted. The second column includes all persons aged 14 to 69 for which the full adult survey 
was completed. The third column includes all persons aged 14 to 69 for which the full adult survey was not 
completed. The fourth column presents the difference between the third and second columns. The fifth and sixth 
columns present means computed using all adults aged 14 to 69 in the  rural sample of the NSS Employment and 
Unemployment survey Round 64 conducted between July 2007 and June 2008 for all of India and for the sixth 
sample districts respectively. Means from the NSS survey are constructed using sampling weights. "--" denotes 
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Table 3: Summary Statistics by Subgroup

Migrants NREGA 
Participants

Did Not 
Want 

NREGA 
Work

Full 
Sample

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

Adult-level Variables
Female 0.436 0.560 0.540 0.525
Married 0.732 0.788 0.649 0.729
Age 28.6 36.2 38.4 34.1
Illiterate 0.660 0.758 0.582 0.683
Primary School or Less 0.152 0.111 0.133 0.127
Above Primary School 0.178 0.122 0.275 0.180
Speaks Gujarati 0.232 0.092 0.329 0.211
Speaks Hindi 0.356 0.335 0.398 0.346

Household-level Variables
Owns Cultivable Land 0.998 0.996 0.998 0.998
Cultivable Land (Acres) 2.91 3.05 3.07 3.03
Has Irrigated Land 0.489 0.575 0.544 0.538
Has Well for Irrigation or Drinking 0.462 0.524 0.515 0.495
Has Cell-phone 0.387 0.358 0.404 0.385
Has Electricity 0.290 0.298 0.394 0.318
Has Television 0.005 0.014 0.038 0.018
Dirt Floor 0.919 0.911 0.867 0.900
Household Head is Hindu 0.841 0.880 0.817 0.849
Household Head is Adivasi 0.093 0.065 0.125 0.089
Number of Adults 5.04 4.79 5.02 4.96
Number of Children 3.13 2.94 2.72 2.95

Adults 1,125 1,133 498 2,224

The unit of observation is an adult. Each cell is a sample average. The first column is restricted 
to adults who left the village for work during the past year (summer 2009, monsoon 2009 or 
winter 2009-10). The second column is restricted to adults who participated in NREGA during 
the past year. The third column is restricted to adults who reported not wanting NREGA work 
during the entire past year. The fourth column includes all adults who completed the full adult 
survey.
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Table 4: Migration patterns (Migration survey)

Summer 
2009

Monsoon 
2009

Winter  
2009-10

Summer 
2010

Migrated? 35% 10% 29% 42%
Distance (km) 300 445 286 308
Transportation Cost (Rs) 116 144 107 134
Duration (days) 54 52 49 50
Destination is urban 84% 88% 73% 86%
Worked in construction 70% 70% 56% 70%
Found employer after leaving 63% 64% 54% 62%
Migrated alone 16% 21% 14% 12%
No formal shelter in destination 86% 85% 83% 87%
Observations (All) 2224 2224 2224 2224
Observations (Migrants only) 768 218 646 927
Source: Retrospective questions from the migration survey 
implemented in summer 2010. The unit of observation is an adult. Each 
column restricts the sample to responses for a particular season. 
Seasons are defined as follows: summer from April to June, monsoon 
from July to September, winter from December to March.
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Table 5: Migration and NREGA Work

Summer 
2009

Monsoon 
2009

Winter    
2009-10

Summer 
2010

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

Panel A: Full Sample
(1) Worked for NREGA 40% 0% 6% 37%
(2) Migrated 35% 10% 29% 42%
(3) Worked for NREGA and Migrated 12% 0% 2% 12%
(4) Would Have Migrated If No NREGA Work 8% 0% 2% 7%
(5) Migrated and Would Work More for NREGA 30% 7% 25% 36%
(6) Days Outside Village for Work 20.5 4.86 15.2 24.7

(7) Adults 2,224 2,224 2,224 2,224

Panel B: Subsample of Adults Who Migrated
(8) Worked for NREGA 0.348 0.000 0.057 0.276
(9) Would work more for NREGA 0.875 0.725 0.873 0.860
(10) Days worked on NREGA 7.962 0.000 1.053 5.867

(11) Adults 768 218 646 927

Panel C: Subsample of Adults Who Migrated or Would Have Migrated
(12) Worked for NREGA 0.475 0.022 0.108 0.374
(13) Would work more for NREGA 0.897 0.731 0.880 0.875
(14) Days worked on NREGA 12.6 0.498 2.05 9.13

(15) Adults 955 223 683 1,072

Panel D: Subsample of Adults Who Worked for the NREGA
(16) Would Have Migrated if No NREGA Work 0.209 0.556 0.259 0.177
(17) Migrated 0.298 0.000 0.259 0.313
(18) Days Outside Village for Work 15.3 0.000 9.97 16.0

(19) Adults 895 9 143 817

The unit of observation is an adult. Each column restricts the sample to a particular season. Panel B 
restricts the sample to adults who left the village for work during the season specificed in the column 
heading. Panel C restricts the sample to adults who left the village for work or report that they would 
have left the village for work if that had not worked for the NREGA during the season specified in the 
column heading. Panel D restricts the sample to adults who worked for the NREGA during the season 
specificed in the column heading.
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Table 6: Cross-States di�erences in NREGA work provision

Summer 
2009

Monsoon 
2009

Winter    
2009-10

Summer 
2010

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

(1) Adults Who Migrated 768 197 481 654
(2) Adults with Non-missing Earnings 568 159 408 503
(3) Mean Earnings per Day Worked 118.1 128.4 126.0 123.9
(4) Mean Earnings per Day Away 100.9 107.9 109.8 109.8

(5) Adults with Predicted Earnings 768
(6) Mean Predicted Earnings per Day Away 101.3

(7) Adults Who Worked for NREGA 267
(8) Adults with Non-missing Earnings 259
(9) Mean Earnings per Day of Paid  Worked 64.7

(10) Adults with Predicted NREGA Earnings 768
(11) Mean Predicted NREGA Earnings 62.6

The unit of observation is an adult. See the text and appendix for details on construction of the earnings 
measures. Each column restricts the sample to responses for a particular season.

44



T
ab
le
7:

V
il
la
ge

B
al
an
ce

V
ar

ia
bl

e
In

cl
ud

ed
 

R
J 

M
ea

n
M

P 
M

ea
n

pv
al

ue
R
J 

M
ea

n
G

J 
M

ea
n

pv
al

ue
as

 c
on

tr
ol

?
To

ta
l P

op
ul

at
io

n
57

0
60

2
0.

76
13

75
12

41
0.

71
N

o
Fr

ac
 P

op
ul

at
io

n 
Li

te
ra

te
24

%
26

%
0.

64
29

%
34

%
0.

22
N

o
Fr

ac
 P

op
ul

at
io

n 
S
T

95
%

95
%

0.
98

97
%

99
%

0.
31

N
o

B
us

 S
er

vi
ce

?
15

%
15

%
0.

98
45

%
90

%
0.

02
Ye

s
D

is
ta

nc
e 

to
 P

av
ed

 R
oa

d 
(k

m
)

0.
3

0.
9

0.
08

0.
5

0.
3

0.
70

Ye
s

D
is

ta
nc

e 
to

 R
ai

lw
ay

 (
km

)
49

.4
43

.3
0.

28
75

.0
45

.9
0.

03
Ye

s
D

is
ta

nc
e 

to
 T

ow
n 

(k
m

)
10

.1
11

.2
0.

64
6.

1
10

.2
0.

04
Ye

s
D

is
ta

nc
e 

to
 P

os
t 

O
ff
ic

e 
(k

m
)

5.
9

4.
1

0.
11

2.
6

3.
4

0.
43

N
o

D
is

ta
nc

e 
to

 H
os

pi
ta

l (
km

)
6.

3
7.

7
0.

35
5.

4
7.

8
0.

19
N

o
D

is
ta

nc
e 

to
 B

an
k 

B
ra

nc
h 

(k
m

)
15

.9
13

.1
0.

41
10

.9
10

.2
0.

83
N

o
Fa

rm
 is

 H
H

 M
ai

n 
In

co
m

e 
S
ou

rc
e

57
%

54
%

0.
55

41
%

42
%

0.
97

N
o

H
H

 L
an

d 
ow

ne
d 

(A
cr

es
)

3.
1

2.
8

0.
32

2.
5

2.
4

0.
98

N
o

H
H

 h
as

 e
le

ct
ri

ci
ty

24
%

33
%

0.
29

23
%

56
%

0.
02

Ye
s

H
H

 h
as

 c
el

lp
ho

ne
36

%
35

%
0.

89
33

%
56

%
0.

01
Ye

s
H

H
 h

as
 a

cc
es

s 
to

 a
 w

el
l

47
%

53
%

0.
34

39
%

57
%

0.
13

N
o

H
H

 u
se

s 
ir

ri
ga

ti
on

50
%

55
%

0.
61

61
%

53
%

0.
61

N
o

N
um

be
r 

of
 v

ill
a g

es
25

25
10

10
#

N
A
M

E?

M
P-

R
J 

Pa
ir

s
G

J-
R
J 

Pa
ir

s

45



Table 8: Cross-state Comparison Days Spent Working for NREGA

(1) (2) (3) (4) (5) (6)

Rajasthan 8.874*** 6.008*** 0.157 0.0993 -0.340 -0.322
(1.200) (0.939) (0.135) (0.0727) (0.325) (0.389)

Want More NREGA Work 10.51*** 0.0883 1.052***
(0.958) (0.0946) (0.226)

Observations 2,205 2,205 2,224 2,224 2,221 2,221
Mean in MP and GJ 6.63 6.63 .03 .03 1.31 1.31
Worker Controls No Yes No Yes No Yes
Village Pair Fixed Effect No Yes No Yes No Yes

Summer 2009 Monsoon 2009 Winter 2009-10

The unit of observation is an adult. Each column presents results from a regression of 
days spent working on the NREGA during a particular season on a set of explanatory 
variables. Rajasthan is a dummy for whether the adult lives within a village in 
Rajasthan. Standard errors are computed assuming correlation of errors within villages. 
Observations differ across columns due to missing dependent and explanatory variables. 
All regressions include a constant. ***, ** and * indicate significance at the 1, 5 and 10 
percent level. 
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Table 9: Cross-state Comparison Days Spent Working Outside the Village

(1) (2) (3) (4) (5) (6)

Rajasthan -6.717** -7.699*** -0.491 0.794 -2.133 -0.806
(3.086) (2.818) (1.293) (1.178) (2.229) (2.091)

Want More NREGA Work 1.540 -2.161 0.960
(2.238) (1.881) (2.221)

Observations 2,218 2,218 2,224 2,224 2,224 2,224
Mean in MP 23.93 23.93 5.11 5.11 16.32 16.32
Worker Controls No Yes No Yes No Yes
Village Pair Fixed Effect No Yes No Yes No Yes
The unit of observation is an adult. Each column presents results from a regression of days spent 
outside of the village during a particular season on a set of explanatory variables. Rajasthan is a 
dummy for whether the adult lives within a village in Rajasthan. Standard errors are computed 
assuming correlation of errors within villages. Observations differ across columns due to missing 
dependent and explanatory variables. All regressions include a constant. ***, ** and * indicate 
significance at the 1, 5 and 10 percent level. 

Summer 2009 Monsoon 2009 Winter 2009-10
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Table 10: All India impact of NREGA on time spent on public works

1999-00 Diff in Diff

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

Early 0.146*** -0.0974 0.0803 -0.144
(0.0382) (0.0941) (0.0741) (0.128)

Star State 0.403*** 0.191 0.0334 0.231
(0.118) (0.191) (0.0779) (0.196)

Early X Star State 1.371*** 1.636*** -0.116 1.750***
(0.379) (0.440) (0.118) (0.447)

Mean Other Districts 0.0580 0.0580 0.0753
Observations 212,848 212,197 246,051 464,560
Workers Controls No Yes Yes Yes
District Controls No Yes Yes Yes
District FE No No No Yes

2007-08

The unit of observation is a rural adult. Each column presents 
results from a separate regression. The outcome is the percentage 
of time spent on public works. Early District is a dummy variable 
equal to one for districts in which NREGA is implemented in 2007-
08. Star state is a dummy variable equal to one for Andhra 
Pradesh, Himachal Pradesh, Chhattisgarh, Madhya Pradesh, 
Rajasthan, Tamil Nadu and Uttarkhand. District Controls are 
presented in Table 1. For the specification presented in column 
Four the dummies Early District and Star State, as well as time 
invariant controls are interacted with a time dummy equal to one 
for the period 2007-08.  Standard errors are clustered at the 
district level. ***, ** and * indicate significance at the 1, 5 and 10 
percent level. 

48



Table 11: All India impact of NREGA on short term migration from rural areas

1999-00 Diff in Diff
(1) (2) (3) (4)

Early 2.236*** 0.868** -0.192 0.930**
(0.367) (0.422) (0.318) (0.428)

Star State 0.639** 0.347 -0.492 0.959*
(0.287) (0.418) (0.325) (0.511)

Early X Star State -1.465*** -1.344 0.610 -1.843**
(0.546) (0.988) (0.547) (0.842)

Mean Other Districts 1.2154 1.2154 1.4364
Observations 212,848 212,197 242,305 460,787
Workers Controls No Yes Yes Yes
District Controls No Yes Yes Yes
District FE No No No Yes

2007-08

The unit of observation is a rural adult. Each column presents 
results from a separate regression. The outcome is a binary 
variable which is equal to 100 if workers have spent one to six 
months away from work during the last year and zero otherwise. 
Early District is a dummy variable equal to one for districts in 
which NREGA is implemented in 2007-08. Star state is a dummy 
variable equal to one for Andhra Pradesh, Himachal Pradesh, 
Chhattisgarh, Madhya Pradesh, Rajasthan, Tamil Nadu and 
Uttarkhand. District Controls are presented in Table 1. For the 
specification presented in column Four, the dummies Early District 
and Star State, as well as time invariant controls are interacted 
with a time dummy equal to one for the period 2007-08.  Standard 
errors are clustered at the district level. ***, ** and * indicate 
significance at the 1, 5 and 10 percent level. 
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Table 12: Wage Di�erentials (Summer 2009)

Migrated 
and Worked 
for NREGA

Migrated

Migrated 
and Want 

More NREGA 
Work

Migrated 
and Do not 
Want More 

NREGA 
Work

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

(1) Earnings per Day Outside Village 99.3 101.3 99.4 114.9
(3.12) (2.29) (2.11) (7.51)

(2) Earnings per Day of NREGA Work 64.2 62.6 62.6 62.5
(1.92) (0.73) (0.76) (1.31)

(3) Difference (1) - (2) 35.1 38.7 36.7 52.4
(3.32) (2.15) (2) (7.16)

Observations 267 768 672 96

The unit of observation is an adult. The first row presents the mean earnings per day outside 
the village during summer 2009 for different subsets of all migrants. For adults with missing 
earnings, earnings from migration trips taken during summer 2010 are used to predict 
earnings in summer 2009. The second row presents the mean of earnings per day worked for 
NREGA during summer 2009. For adults who did not work for NREGA or have missing 
earnings, earnings are predicted using summer 2010 NREGA earnings and a set of person-
level characteristics. Standard errors computed assuming correlation of errors within villages 
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Table 13: Migration Cost Estimates

(1) Mean Migration Cost 61.4
[54.6,66.2]

(2) Standard Deviation of Migration Costs 37.9
[33.9,43.5]

(3) Mean Earnings per Day Outside Village 102.5
(4) Migration Costs as % of Earnings 59.9%
(5) Observations 655

Parameter Estimate

The unit of observation is an adult. The first and second rows present 
estimates of the mean and standard deviation of the distribution of 
migration costs per day spent outside the village for the sample of 
adults who left the village during summer 2009. Confidence intervals 
are computed by bootstrapping assuming errors are correlated within 
villages.
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Table 14: Predictions of rural to urban short term Migration �ows

Migrants Log (1+Migrants) Migrants
OLS OLS Poisson
(1) (4) (5)

Log Distance -3.196 -0.114** -0.181*
(4.808) (0.0446) (0.110)

Log Destination Casual Deflated Wage 18.43*** 0.130** 0.518**
(6.090) (0.0618) (0.236)

Log Origination Casual Deflated Wage -23.70*** -0.478*** -0.543**
(5.922) (0.0670) (0.227)

Missing Destination Casual Deflated Wa 116.9*** 0.765*** 3.315***
(30.80) (0.237) (1.039)

Missing Origin Casual Deflated Wage -52.69* -1.486*** -3.415***
(26.90) (0.260) (1.082)

Log Destination Population 36.25*** 0.240*** 1.006***
(7.199) (0.0253) (0.118)

Log Origin Population 28.14*** 0.409*** 0.749***
(6.586) (0.0411) (0.129)

Same State 148.7*** 1.982*** 1.927***
(41.51) (0.136) (0.320)

Same District 1,936*** 1.178*** 1.412**
(223.2) (0.280) (0.623)

Observations 227,273 227,273 227,273
R-Squared 0.045 0.282
Each column presents the results of a separate regression.  The unit of observation 
is a pair of one rural and one urban district. The outcome in Column 1 and 3 is the 
number of migrants going from rural to urban districts. The outcome in Column 2 is 
the log of one plus the number of migrants. All estimates are computed without 
sampling weights. Standard errors in parentheses are adjusted for correlation of the 
errors between state pairs. ***, **, and * indicate significance at the 1, 5, and 10% 
levels. 
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FOR ONLINE PUBLICATION ONLY

A Appendix

A.1 Construction of Key Variables

Earnings per Day Worked for Migrants The survey instrument included questions

about the frequency of payment and the typical amount per pay period. In most cases

(74%), respondents were paid daily and in these cases we used the typical daily payment as

earnings per day worked. We also asked respondents how many days per week they typically

worked. Respondents worked on average six days per week and the median respondent

worked six days. For respondents who were paid weekly, fortnightly, or monthly, we used the

reported payment adjusted by the typical number of days per week worked. For example,

a migrant paid 800 rupees weekly and working six days per week earns 800/6 = 133 rupees

per day worked. For migrants that were paid irregularly or in one lump sum at the end of

work, we used the total earnings from the trip divided by the number of days worked. For

migrants with missing values of days worked per week, we assumed they worked six days.

Surveyors were instructed to check whether daily earnings, total earnings, trip length,

and days worked per week made sense together. If they did not, they were instructed to ask

the respondent for an explanation and write it down. For example, in one case, total earnings

from a trip was abnormally high because the respondent was paid for work performed on a

di�erent trip. In cases in which the surveyor comments indicated that the reported variables

did not accurately measure the earnings per day worked of the respondent, we either adjusted

the daily earnings or set the daily earnings to missing.

Finally, �ve percent of respondents received payment in-kind for their work, being paid

in wheat for example. We leave these daily earnings observations as missing.

Earnings per Day Away for Migrants For respondents with non-missing total earnings

(62%), earnings per day away was computed using total earnings divided by days away.

For respondents with missing total earnings, we used earnings per day worked adjusted

downwards using days worked per week away. Table A.1 presents summary statistics. The

table reveals that during summer 2009, out of 768 migrants, we have non-missing earnings

for only 593 (77%). This is because for some adults who took more than four trips, we did

not record information for any of the trips taken during summer 2009. For these adults

and all adults with non-missing summer 2010 earnings, we construct predicted earnings for
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summer 2009 by projecting summer 2009 earnings onto summer 2010 earnings and dummies

for whether the person was engaged in migrant agricultural labor during summer 2009 and

summer 2010. The mean for the resulting earnings per day away is provided in Row 6 of

Table A.1.

Earnings per Day Away of NREGA work The second half of Table A.1 presents the

measures of daily earnings for NREGA work. Importantly, some respondents report never

having been paid. Out of the 895 adults who worked for the NREGA during summer 2009,

32 (3.6%) report not having been paid in full at the time of the survey. Assuming a wage

of zero for those who were not paid yields a wage of 64.4 rupees per day compared with 67

for only those who were paid. For the following analysis, we will need a measure of daily

earnings on NREGA that non-NREGA participants would expect to receive. We predict

NREGA earnings during summer 2009 for non-participants with a linear regression using

summer 2010 NREGA daily earnings, a gender dummy, age, age squared, and dummies for

highest education achieved, and state. Interestingly, none of the predictors except summer

2010 NREGA daily earnings are statistically signi�cant, suggesting that the NREGA wage

does not vary with productivity. In contrast, gender and age are good predictors of migration

earnings.

A.2 District Controls

Census A number of the district controls are computed from the primary census abstract

of 2001. In all cases, we use information for rural areas only, which we then aggregate to the

district level. We compute �fraction of scheduled tribes� and �fraction of scheduled castes� by

dividing by total population. �Population density� is obtained by dividing total population

by total area. �Literacy rate,� �male labor force participation ratio� and �female labor force

participation ratio� are respectively computed by dividing the number of literate persons,

of male workers and of female workers respectively by total population aged six and over.

�Fraction of labor force in agriculture� is obtained by dividing the number of rural individuals

who report working as cultivators or agricultural laborers as their main or secondary occu-

pation by the total number of workers. Finally, we use information from the census village

directory to compute �irrigated cultivable land per capita� and �non irrigated cultivable land

per capita.�

Agricultural Productivity: We compute agricultural productivity per worker for each
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agricultural year in each district using two sources of data. First, the Ministry of Agri-

culture publishes yearly data on output and harvest prices of 36 grain and cash crops in

every district 9. This allows us to compute the value of agricultural production for every

district-year. Second, we use National Sample Survey data to estimate the number of (self

employed and wage) workers active in agriculture for every district-year. NSS survey years

match exactly the Ministry of Agriculture de�nition of agricultural years (July-June). Hence,

dividing output value by the number of agricultural works yields agricultural productivity

per worker for each NSS survey year.

Rainfall To control for monthly rainfall at the district level over the period 1999-2010, we

use data from the Tropical Rainfall Measuring Mission (TRMM), which is a joint mission

between NASA and the Japan Aerospace Exploration Agency (JAXA). The TRMM Muli-

Satellite Precipitation Analysis provides rainfall data for every three hours at a resolution

of 0.25 by 0.25 degree grid-cell size. Rainfall measurement are made by satellite and cali-

brated using monthly rain gauge analysis data from the Global Precipitation Climatology

Project (GPCP).10 The data is then scaled up to obtain mean monthly rainfall for every cell.

The match between TRMM data and Indian districts was made by Thiemo Fetzer (Fetzer,

2013). On average there are 6 grid-cells per district. We compute cumulative rainfall in each

district-month as the sum of rainfall since July 1st, and express it as percentage deviation

from the 1998-2011 mean for this district-month.

Other district controls "Pre-election year" is a dummy for whether state assembly or

Panchayati Raj (local) elections are to be held in the following year. To construct this

control, we used online reports from the Electoral Commission of India11 and from the State

Election Commissions of each states. �PMGSY Road Construction� is an estimate of the

number of km of road built under the national rural roads construction program Pradhan

Mantri Gram Sadak Yozna. We use online reports on each road built under the scheme to

compute for each district quarter the average number of km completed per quarter over the

last �ve quarters.12

9Data is available at http://eands.dacnet.nic.in/.
10Data is available at http://trmm.gsfc.nasa.gov/
11http://www.eci.nic.in/ecimain1/index.aspx
12http://pmgsy.nic.in/
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A.3 Rural-Urban Short-term Migration Matrix

In this section we describe in details how we assign rural short term migrants observed in

NSS Employment Survey 2007-08 to a particular district of destination. NSS Employment

Survey reports destination into seven categories: same district (rural or urban), other district

in the same state (rural or urban), another state (rural or urban), and another country. The

issue is hence to predict the district of destination for migrants who went to urban areas of

the same state or went to urban areas of another state. For this purpose, we use Census 2001

information on permanent migrants, i.e. prime age adults living in urban areas who changed

residence in the last 10 years and came from rural areas, for which the census records the

state of previous residence.

Let Mod and mod denote respectively long and short term migration �ows from the rural

part of district o to the urban part of district d. Let So be the state of origin and Sd the

state of destination. From the NSS Employment survey, we observe short-term migration

within the same district (moo), to another district from the same state (
∑

d,o∈Sd,o 6=dmod))

and to another state (
∑

d,So 6=Sd
mod). From Census 2001 data, for each urban destination

d, we observe long term migration from the same district (Mdd), long term migration from

other districts of the same state (
∑

i∈Sd,i 6=dMid), and long term migration from each state

(
∑

i∈So,So 6=Sd
Mid). We combine these pieces of information to predict short term migration

�ows mod.

Our method relies on two assumptions. First, we need to assume that the proportion

of short term migrants who go from district o to another district d of the same state is the

same as the proportion of long term migrants in district d who come from another district

of the same state. Second, we need to assume that the proportion of short term migrants

who go from district o in state So to district d in another state is the same as the proportion

of long term migrants in district d who come from state So. Formally, we use the following

algorithm to predict short term rural to urban migration �ows:

m̂od =



mod if o=d

∑
i∈Sd,i 6=dMid∑

j∈Sd

∑
i∈Sd,i6=dMij

∑
j,Sj=So,j 6=omoj if o 6= d and So = Sd

∑
i∈So

Mid∑
j∈Sd

∑
i∈So

Mij

∑
j,Sj 6=So

moj if o 6= d and So 6= Sd
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Table A.2: Cross-state Comparison Days Spent Working for NREGA (excluding Gujarat)

Rajasthan 7.160*** 6.173*** 0.215 0.123 -0.603 -0.461
(1.335) (0.986) (0.184) (0.0892) (0.380) (0.404)

Want More NREGA Work 11.68*** 0.0969 1.423***
(0.950) (0.132) (0.294)

Observations 1,565 1,565 1,576 1,576 1,573 1,573
Mean in MP No Yes No Yes No Yes
Worker Controls No Yes No Yes No Yes
Village Pair Fixed Effect No Yes No Yes No Yes
The unit of observation is an adult. Each column presents results from a regression of days spent working 
on the NREGA during a particular season on a set of explanatory variables. Rajasthan is a dummy for 
whether the adult lives within a village in Rajasthan. Standard errors are computed assuming correlation 
of errors within villages. Observations differ across columns due to missing dependent and explanatory 
variables. All regressions include a constant. ***, ** and * indicate significance at the 1, 5 and 10 percent 
level. 

Winter 2009-10Summer 2009 Monsoon 2009
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Table A.3: Cross-state Comparison Days Spent Working Outside the Village (excluding
Gujarat)

Rajasthan -8.962** -9.189*** 0.758 -0.969 -1.653 -2.556
(3.885) (2.968) (1.303) (1.203) (2.547) (2.033)

Want More NR 4.744* -1.873 1.105
(2.595) (2.437) (2.758)

Observations 1,573 1,573 1,576 1,576 1,576 1,576
Mean in MP 23.93 23.93 5.11 5.11 16.32 16.32
Worker Contr No Yes No Yes No Yes
Village Pair Fi No Yes No Yes No Yes

Summer 2009 Monsoon 2009 Winter 2009-10

The unit of observation is an adult. Each column presents results from a regression of days 
spent outside of the village during a particular season on a set of explanatory variables. 
Rajasthan is a dummy for whether the adult lives within a village in Rajasthan. Standard errors 
are computed assuming correlation of errors within villages. Observations differ across 
columns due to missing dependent and explanatory variables. All regressions include a 
constant. ***, ** and * indicate significance at the 1, 5 and 10 percent level. 
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Table A.4: Predicted short term migration in�ows from rural areas as share of urban casual
labor force

Star State?
STATE (1) (2) (3) (4)
Andhra Pradesh 30% 26% 89% Yes
Assam 359% 54% 15% No
Bihar 288% 30% 10% No
Chhattisgarh 19% 13% 68% Yes
Delhi 198% 22% 11% No
Gujarat 107% 15% 14% No
Haryana 768% 147% 19% No
Himachal Pradesh 108% 29% 27% Yes
Jharkhand 235% 35% 15% No
Karnataka 159% 24% 15% No
Kerala 32% 6% 18% No
Madhya Pradesh 53% 32% 61% Yes
Maharashtra 62% 8% 12% No
Orissa 111% 15% 14% No
Punjab 79% 15% 18% No
Rajasthan 67% 20% 30% Yes
Tamil Nadu 44% 15% 34% Yes
Uttar Pradesh 168% 16% 10% No
Uttaranchal 78% 21% 26% Yes
West Bengal 58% 6% 11% No
Column One present the ratio between the number of rural migrants from late 
phase districts and from non star states doing short-term trips to urban parts of a 
given state and the number of casual workers living in urban areas of that state. 
Column Two presents the ratio between the number of rural migrants from early 
phase districts of star states doing short-term trips to urban parts of a given state 
and the estimated number of casual workers living in urban areas of that state. 
The number of casual workers is estimated using usual principal and subisdiary 
status of urban prime age adults in NSS 2007-08. Rural to urban migration flows 
are predicted using the gravity model presented in Table 12.

ଵෞߙ ଶෞߙ 1ෞߙ/ଶෞߙ
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