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Abstract

This paper argues that a major beneficial impactvorfkfare programmes is through
their role in allowing participants to improve theaccess to “credit”. Sustained
programme participation over many years serves amlateral” for households’
acquisition of informal credit, leading to the impement in economic security and
poverty reduction. A conceptual framework usingreimitely repeated trilateral stage
game among lenders, workfare participants, and loadigticians is developed. This is
used to underscore how participation in NREGS matter securing informal credit
from the local shop owners or moneylenders to &atlinporal adverse income spells
and smooth out consumption shocks. Using a houdgbenhel dataset based on our
primary surveys in West Bengal in 2009, 2010 anti22@ve produce robust evidence
that continuous program participation significanthacilitates informal credit
acquisition, increases income and consumptionyeedces consumption variability.
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Workfare as “Collateral”: The case of the NationalRural Employment
Guarantee Scheme (NREGS) in India

1. Introduction
The Safety Net Programme (or social assistanceughrd?ublic Works Programme or
Welfare through Workfare) has been in the discoofsgovernance in India for centuries.
Jean Dreze and Amartya Sen in their influentialkottdunger and Public Action” cited
‘Arthashastra’ (written by Chanakya in th&' 4entury B.C.), which mentions welfare
measures in the form of public works that a rukeeds to opt for in times of calamity. Such
a workfare approach was already in operation irorgal India for famine relief. After
independence there have been numerous endeavadosvpard by the Indian government,
as well as by a few of its provincial governmemdsensure livelihood security and protect
vulnerable masses against famines and adverseroptisn shocks. Among many attempts
in the post-independence period, the longest emgugrogramme in India was the
Maharashtra Employment Guarantee Scheme, whictedtar 1979 in Maharashtra and
remained in operation for around 25 years. Buintiost ambitious program in the history of
India’s state-sponsored anti-poverty initiativeghis National Rural Employment Guarantee
Scheme (NREGS), which is also named after Mahataad®i- as MG-NREGS. Given
India’s dual problem of poverty and unemploynferits main objective is to enhance
livelihood security by providing at least 100 dafsyuaranteed employment to every rural
household that demands unskilled manual work tki¢gaoverty.

Beyond this immediate goal, the long-term &rto address chronic poverty by creating
durable infrastructures and empowering the poomking employment a right. While the

idea of using workfare to tackle poverty is not nédve NREGS is unigue on several counts.

! The all-India head count poverty rate, based o1& a day, is 29.8% in 2009-10 (with a rural
poverty rate of 33.8%, based on NSS 66th roundpekghe census of 2011, India has more than
60% non-working population and, within the workigpulation, most of them working in
agriculture which contributes GDP in less than 15%.
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First, its scale is unprecedented. According to Astd et al. (2008, p.41), it is the “largest
ever public employment programme visualised in hunigstory” and, in terms of
household coverage, it is indeed the largest sqei@kction intervention by any counfry.
Second, it embodies a rights-based approach, wieshoccupied an important place in
international development discourse in the lastadec(Cornwall and Nyamu-Musembi,
2004). Third, the issues of accountability are vimtiorporated into the programme design
and the scheme calls for community-led social su(Burra, 2008). For instanc&ram
Panchayats (GR)which constitute the lowest tier of rural goveroe, are entrusted with
the implementation of the programme, and the fuardsmade available directly to them.
The programme also makes unprecedented use ofriafimn technology.

Our main purpose in this paper is to test tietvorking in NREGS programme has
any effect on household’s economic outcomes, sadhfarmal credit access, income, food
and non-food consumption expenditure, and conswmpfiuctuations, using the three
rounds (2009, 2010 and 2012) of household levajitadinal data based on our primary
surveys in one of the Indian states, West Bendaik Builds upon the empirical literature
on the impact evaluations of employment guarantéerses or rural public works in low-
income countries (e.g. Devereux and Solomon, 280®parao, 1997, 2003) and the small
but growing literature on impact evaluations of NRE at household levels (e.g. Ravi and

Englar 2009, 2013; Jha et. al 2011, 2012; Deiniager Liu, 2013}. Before introducing our

2 Annual outlay of NREGS has expanded from 0.31%BP ($ 2.5 billion), covering 21 million
households in 2006-7, to 1.29% of GDP ($8.91 hilicovering 54.95 million households in 2011-
12, and has then reduced to 0.70% of GDP ($6.2&r)il covering 47.48 million households in
2013-14 (www.nrega.nic.in, section NREGA Statishizgional Overview, see Online Appendix 1).

® See more detailed discussions about salient f=a@s well as inherent problems of NREGS for
Ambasta et al. (2008), Dey and Bedi (2010), anchraand Gaiha (2013).

*Ravi and Englar (2009, 2013) used the househatélpa Andhra Pradesh found that NREGS
participation significantly increases food and rfoad expenditure as well as savings. Using the
household panel in 2004-8 from Andhra Pradesh, iDgén and Liu (2013) found significant impact
of NREGA participation on consumption expenditysegtein intake and calorie consumption. Jha
et al. (2011) used the cross section data in 20/F&jasthan, Andhra Pradesh and Maharashtra
and found a significant positive effect of NREGSmutrient intakes.

3



econometric findings related to impact analysisSNREGS participation, we present a
conceptual framework using the infinitely repeateldteral game among lenders, scheme
participants, and local politicians, to underscbhosv participation in NREGS matters for
securing informal credit from the local shop ownersmoneylenders, primarily to tackle
temporal adverse income spell and smooth out copsomshock. In the empirical part,
specific attention has been paid to the issue difsstection bias and endogeneity
associated with participation in a self-selectedpleyment guarantee programme. By
applying versions of Fixed-Effects model (with/vatlt IV or PSM) to take account of the
endogeneity issue, we have shown that cumulatives dd participation in NREGS
significantly increase credit, consumption expamndit(food expenditure in particular) and
income, as well as reduce consumption variabiitigich is consistent with our conceptual
framework. Our study has thus made a unique cartoib to the empirical literature of
impact evaluations of NREGS by using the housepaltkl data which are rarely available
in the Indian context.

The rest of the paper is organised as foll&extion 2 provides a conceptual framework
to motivate the empirical section. Using an inBiytrepeated trilateral game among lenders,
scheme participants, and local politicians, we show NREGS participation can enhance
the creditworthiness of the programme participaimsSection 3 we discuss the design of
the survey and data. Section 4 emphasises the ieatfgistimation methodologies and
underlying intuition of our reduced form econometmodel. Results and findings are

summarised in Section 5. Section 6 offers the cwhoh observation.

2. A Conceptual Framework
In a rural agrarian economy of a developing coyrdrpoor household whose main income

earners work in the casual labour market tendsa¢e f great degree of uncertainty in the



stream of future earnings due to the temporaryésedsnature of the work, lack of job
securities, and fluctuations in wages in both agfiral and non-agricultural sectors. Then
under adverse income shocks, household’s posgilmfino collateral borrowings against
future earnings is restricted. Therefore, the poouseholds cannot signal themselves as
credible borrowers who could eventually repay tenl Under this situation the “informal”
lenders, such as money lenders or grocery shop reywmadl not provide loans to poor
households even for consumption smoothing unlegy thre convinced about the
borrowers’ future income streamsjthough the basic behavioural information regaydi
household (e.g. place of work, any history of pgwtition in public works or of political
activity) are well known to the money lenders ocoagry shop owners in a small village
setting. The potential borrower thus needs to sesijnal to the informal credit market to
prove that he is a credible borrower to secure itifermal credit. The sustained
participation in NREGS over the past years, as ffraxy for collateral, will serve as a
signal for the potential borrower to relax this swaint in the informal credit market. Also,
politicians are in charge of assigning NREGS wotks, they need the political support
from the potential participants in their constitaies to get re-elected in the next elecfion.
To feature these aspects more clearly, we devetigpree theoretic model in which, through
strategic interactions among players (vRarticipant’, ‘Lender’, and ‘Politician), they can

mutually solve the problem of credit constraintshwNREGS participation served as

> This typical scenario can also be discussed it ligithe wider literature on credit market and
imperfect information in the context of the devet@pcountries (e.g. Hoff & Stiglitz 1990). The set-
up is also similar to Scandizzo et al. (2009a) wh@ dynamic optimization framework, focused on
the option value of employment in EGS with relayv&able wages when the agricultural wages are
highly volatile.

® Consistent with our conceptual framework, we hiwend the statistically significant correlation
between the political support (proxied by the \Jaldacalled “Political”, whether household
members took part in the last political campaignj the NREGS patrticipation days in our data (see
Table 1 in the next section).



“collateral”, so that the poor household (i.e. MREGS patrticipant) can obtain the informal
credit for consumption purposes and can smootltc@ugumption shocks.

Our model consists of three players, nanfyticipant (i.e. the NREGS participant),
Politician (i.e. the local government peoples’ representatared Lender (i.e. the person
who could provide small financial credit to conftaonsumption shocks; here this lender
could be the local grocery owner or non-poor reatir friend or neighbour)We will set
the following assumptions to characterise the etjiatinteractions of these players. These
are motivated by our field observations.

Assumption 1Participant has no collateraParticipant has aspiration to obtain a part of
free public goods from GP by explicitly lobbying @upporting) withPolitician.

Assumption 2Politician values the support d®articipant and wants to get re-elected or
wants to see his party to get re-elected in thieviahg election. Accordingly, he wants to
distribute the free public goods (including NREGSrky earmarked for his ward
preferentially, to maximise the chances of gettmglected.

Assumption 3 Lender(grocery owner) has an incentive to sell his grpécems on credit
because, in that case, he can charge an extrarpaiggn for credited transaction, resulting
in a higher price of the items, compared to thegoas paid by the buyers in cash.
Assumption 4Participant values an opportunity to make a grocery transaatio credit,

even at higher prices, in the lean period or dutivegspell of unemployment.

" The main programme implementing agency (i.e. Fbk)NREGS is called th&ram Panchayat
(GP) i.e. rural municipality or village council the Indian context. There are normally 10 to 15
wards or village level constituencies within each,@nd one political representative is chosen by
electoral vote by the residents of the ward ag ttegiresentative every 5 years. This politiciae. (i.
the people’s representative after election) is prilym responsible and assigned for distributioraldf
public goods which are implemented through GP whiclg NREGS work. Our NREGS patrticipant
is one of the voters of this ward and can choosebhiner representative. One ward (calGr@dm
Sansadlis a village which is a habitation of a small rhenof households, ranging from 200 to 300.
The lender in this field setting is typically a &agrocery owner who could lend small or petty
financial help to NREGS participants to make patiynsactions for food and non-food required on a
daily basis, i.e. providing such transactions fiit grocery on credit.



Assumption 5: Participardlso values NREGS jobs as he has sporadic job tppibes in
the farm and non-farm sector, with the wages leas the programme wages on average.
Assumption 6Credit is used mainly for smoothing consumption.

Assumption 7Assumptions 1 to 6 are common knowledge amongtitee players in a
small village setting.

First, we will present two simple games, ngm@ Patron-Client gameand (ii) no-
collateralLender-Borrower gamep show thaPolitician can facilitate no-collateral lending
between Lender and Participant by conditioning Participants access to NREGS,
contingent on repayment of his loan. In retdarticipant provides political support for the
politician in the form of vote, party donation,eattling election campaign or party meeting
or rallies, postering or wall writing. We aim tow#dop this game as anfinitely-repeated
stage gamebetweenParticipant Lender and Politician and derive the condition under
which access of credited transaction, access of NREG&ndaccess of political support
can be obtained as equilibrium. Each stage gaméwwasomponents: hilateral Patron-
Client gameand abilateral Lender-Borrower gameUnder thebilateral Patron-Client
game, Politician chooses whether to giv@articipant access to NREGS work and
Participant chooses whether to support tRelitician. Here we assume th&olitician
serves as a patron aRarticipantas a client and hence the game called a bilaRatabn-
Client game. On the other hand, in thiateral Lender-Borrower game.enderchooses
whether to make no-collateral credit Rarticipant and Participant chooses whether to
repay the loan or credited amount. We will firsbshhow, under these two bilateral stage
games, the adoption of a bilateral grim triggentstyy can lead to an optimal solution
separately foPolitician and Participant in Patron-Client game and fétarticipantsand

Lender in Lender-Borrower game. But to get Pareto effitiequilibrium for all three



players, we have to considerTailateral community enforcement gamath a trilateral

trigger Strategy.

Structure of the game®
We have three actors in our game settingBpoktician, a Participant and aLender The
Participant has his value parameters characterized as: theevaf NREGS Job

asV, 0[0,), the value of credit as a borrower\asi[V, (1-r),), whereV, =money

volume of credited transaction, discount factod“asl[01). We assumed that the poorer the
household is, the higher ave andVe. On the other handRolitician is characterized by his
value parameter: the value of political supportRayticipantsasv, D[O,oo) and discount
factor a®y” [1[01). We assume, the severer the competition in theelestion was, the
higher theVvr is.

Lenderoffers uncollaterised small credit in the form @kdited transaction with an
implicit interest rater. This credit is only for adjusting temporary ina®mnshock and
smoothing out consumption for the borrower, whoaiso a prospective participant of
NREGS in this game. Here ‘is a price mark-up or extra price margin alreaustuded in
the price of goods under credited transaction ftbenlocal grocery.All the three players
have complete information about the parameter eviduesv v,V , 0°,0°,r, and can

observe all the past actions.

 Our model draws upon a ‘community enforcement’ gafidandori 1992; Takahashi 2010) in
which any mutually-beneficial outcome of a stagengacan be sustained as a subgame-perfect
equilibrium in an infinitely-repeated game betwdbe same set of players. Folk theorem in the
repeated game literature (Rubintein 1979; FudenaerdgMaskin 1986) provides a formal model of
personal enforcement showing that any mutually fieiakoutcome can be sustained as subgame-
perfect equilibrium if the same set of players trextly plays the same stage game infinitely. In our
setting, the mutually beneficial outcome is forethplayers simultaneously instead of two players,
and it refers to an equilibrium wheeecess of credited transaction, access of NREGSafjub
access of political suppodre taking place at same point of time. The idesimilar to Goldston
(2012) and Besley and Coate (1995).

° Alternatively, it could represent a psychologicast of borrowing.
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As a baseline, the following two separate tbil@d games are presented. Game A is
played betweerLender and Participant as Bilateral patron-client gamewhere Lender
decides whether to give uncollaterised loaf#oticipant, andParticipant decides whether
to repay that loan téender Game B is played betwedpolitician and Participant as
Bilateral lender-borrower game, whepelitician decides whether to provide NREGS jobs
to prospectiveParticipant, and Participant decides whether to extend explicit support to

Politician to increase his chance of getting re-elected.

Game A: Bilateral lender-borrower game

Lenderchooses whether to giwd unit of money’s worth of credit (or credited godpds
Participant with a price mark-up r (or the interest raterticipantthen simply consumes
VL money volume of credited goods and accrues a \@l\e(1-r) out of that consumption.
Participant repaysVi to lenderduring the period with positive temporal incomeah(i.e.
during the spell of NREGS work). In this ganRgrticipant receives credit for the present
consumption. For simplicity, we collapse this psgef lending and borrowing into a
single-stage game, whekenderchooses whether or not to lend uncollateriseditradd
where at the same tinfearticipant chooses his repayment strategy. The followinghés t
payoff matrix for thisilateral lender-borrower game

Bilateral lender-borrower game: The payoff matrix

Lender
L NL
. R Vi(1-r), (Vr 0,0
Participant/
Borrower NR |V, M 0,0

In the bilateral lending-borrowing stage gamenderchooses either to lend (as ‘L") or
not to lend (‘NL’) andParticipant chooses either to repay (‘R’), or not to repay (‘'NR
Note that (NL, R) and (NL, NR) have the same outepsince participant’s choice to repay
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is only relevant if the lender gives credited gdod credit) in the first choice. This stage

game is then repeated infinitely with the particfs discounting between each round at

factoro®. We assume here that the players will adopt ttpein trigger strategyprofile i.e.
Lenderchooses ‘L’ if and only ifParticipant has chosen ‘R’ in all previous rounds, and
Participant chooses ‘R’ if and only if the lendeashchosen ‘L’ in all previous rounds,
making (L,R) as cooperation. Now we are imposirdivildual rationality (IR) constraint for
both the players under infinitely repeated gamecdRstraint with the grim trigger strategy
profile for Participant is described as follows: ‘the sum of present disted values of
defection must be lower than the sum of the presisdounted value of cooperation’.

Alternatively, V, i.e. the sum of thepresent discounted values of defecting to (L, N@ijnf

cooperation (L,R) in the current round and theringng the (NL,NR) i.e. ‘0’ in subsequent

rounds, must be lower tha\ﬁ%, the present discounted value of cooperation in the
1_

current round and also in all future round&for Participantis written as:

Va-r o, 1= = @1-0)<s@A-r=>r<o° @)

V, <
1-6° 1-0°

Since grim trigger strategy profile results in (),Bnd sanctions the maximum possible
punishment for deviation, therefore if (L,R) is mosub-game perfect Nash equilibrium then
(L,R) cannot be the result of such an equilibridm the other hand, IR fdrenderis to

stick to (L,R), as he could receive a higher pdyfafm cooperation (L,R) than he does
from defecting outcome to (NL,R). This implies tbguation (1) is necessary and sufficient

to ensure that (L,R) can occur only under bilatecplilibrium.

Game B: Bilateral patron-client game
In this game,Politician is the patron andParticipant is the client.Politician as patron

chooses whether to provide NREGS work to potep@aticipant or job seeker who values
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NREGS job a¥, 20. On the other handRarticipant chooses whether to extend political

support to the politician who values political sopp asV, 20 . The programme

participation incurs opportunity costs for both faitician andParticipant, which can be
set as 1 for both for simplicity. The pay-off matfor the bilateral patron-client game is as
follows.

Bilateral Patron-client game: the pay-off matrix

Politician
P NP
- S | (W-1), (W1) | -1, W
Participant NS Ve 00

In this bilateral gamBolitician as patron chooses whether to provide (P) or rotige

(NP) NREGS job andParticipant, as client chooses whether to support (S) or nppat
(NS) to the politician. As in Game A, this is playmfinitely, with discount factor®® and

o for participant and politician respectively. We @se grim trigger strategyis taken by
both players. In this game (P,S) is the cooperaolation and we can see that, if (P,S) is
not an equilibrium, then (P,S) cannot be a sub-gperéect solution. Like the previous
bilateral game, each player will adopt their ragéibohoice considering their opponent’s
trigger strategy. IR constraint for both playerssisiilar in the sense that the sum of the
present discounted value of defection cannot betgrethan the sum of the present
discounted value of cooperation. Accordingly, wdl get the following two conditions to

reach (P,S) as equilibrium solution.

IR for Politician:y, < Ve~ q_g5y< Vo=l - 5)<(1-7):> 5 >t )
1-0' v A

P P P

IR for Participant:y V1 = (- 5)< = (1-0° )<(1-7)358 1 (3)
1- 5 v \Y Vv,

N N N
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Under (2) and (3), (P,S) is a Pareto efficient onte.

(1) is the necessary and sufficient condifion (L, R) to be equilibrium solution for
Game A, and (2) and (3) are the necessary andcigurfi condition for (P,S) to be the
equilibrium solution in Game B. Conditions (1), @)d (3) are the rationality conditions for
3 different players in two separate games. We lsavéar considered these two bilateral
games separately, but for the NREGS participatioenisure provision of credit, we need to
have {(L,R),(P,S)} as a single sub-game perfectiNeguilibrium solution with no other
Pareto-efficient equilibria. In a proper instituted context, we could assume that
Politician-Participant cooperation outcome (i.e. having sustained NREGIS ggainst
assured political support) could be used as ‘aaitdt in the lender borrower game and
thereby the politician (the PRI member in the g#acan act as credible negotiator between
Participantand Lender We can show that, using tAeilateral game,if Politician values
the participant’s support, then, with respectisiateral trigger strategyin response to a
defection, there is a single Pareto-optimal subeamrfect Nash equilibrium for all the

three players.

Game C: Trilateral Community Enforcement game
In Game C, in each round, all the three actors lsameously play both bilateral stage

games (sub-games A and B) in such a way that tley“the community game” involving
three players. Our objective is to find the comditunder which (L,R) in Game A and (P,S)
in Game B will be achieved simultaneously. Thipassible under a trilateral game with
trilateral trigger strategyprofile, resulting in the fully cooperative outcer(L,R,P,S). This
trilateral grim trigger strategy assumes thanderchooses ‘L’ if and only if the participant
has chosen ‘R’ and ‘S’ in all previous rounds, ahdPolitician has chosen ‘P’ in all
previous roundsParticipant chooses ‘R’ and ‘S’ if and only ifenderhas chosen ‘L’ and

politician has chosen ‘P’ respectively in the poasd rounds. LikewiseRolitician chooses
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‘P’ if and only if lender has chosen ‘L’ and paigiant has chosen ‘R’ and ‘S’ in all
previous rounds. Essentially, this trilateral gringger strategy imposes a restriction that
trustworthiness is not only important between tiayprs but important at the community
level, to reach community level optimal solutiorhi§ can be reasonably justified in our
settings of the small village community. To usesthetrategy profiles to reach equilibrium,
each player must satisfy his respective IR constaefined earlier.

The IR forLenderis always to choose ‘L’ over ‘NL’ to run the gani®olitician suffers

the same consequence from defection in trilatemateyas he does in the bilateral patron-

client game, so his IR constraint will remain taene as (2) i.es® > 1. But Participant
Ve

will face a new IR constraint as follows, whereatgion of either game (i.e. defaulting loan
and taking out support frorRolitician) causesParticipant to be penalised or lose the
potential benefits of all future cooperative out@smn both the games. New IR for
Participantis:

VvV @a-n+vy-9 = (1_5B)< VotV -Vir-1

V, +V, €
LN 1-0° V, +V,

@$+v.r) L5 1+Vr

= (1-0°)<1- >
+V V +V,

(4)

L N

(2) and (4) are the conditions for the fully cogiere solution i.e. {(L,R),(P,S)}which is
also a sub-game perfect Nash equilibrium of thistéral game, where participation in

NREGS contingent on extending political supportuees no-collateral credit frotrender

1
The right hand side of (2) i.ed(" = v ) can be interpreted as:
P

1 _ (opportunty costof providing NREGS jobby Palitician)
vV, (Palitician's valueof political supportby Participart)

Now we se0<J” <1, i.e. " is a fraction. This implies Vi <1=1<V,.
p

13



This implies that the opportunity cost of providingNREGS job foPolitician is smaller
thanPolitician’s value of political support bf2articipant. This will be more likely to hold,
e.g., ifPolitician needs more political support frofarticipant, e.g. if there is high political
competition. The right hand side of (4) can berjmteted as:

1+V r _ (Opportunit y cost of Political support) + (cost of credit in terms of implicit  interest rate)

V, +Vy (Volume of lending in credit ) + (Value of NREGS job)

Now we set0< d° <1, i.e. 0° is a fraction, this implie%“L\L/r <1 @HV 1) < (V, +V,)

That is, the aggregate cost articipant (the sum of or;porNtunity cost for political support
and the cost of credit, in terms of implicit intsteate) is smaller than the aggregate benefit
for Participant (the sum of value of lending and the value of thRBGS job). This
condition is more likely to hold, for instance, Rfarticipant is poor, and thus values the
NREGS job or credit more, and his opportunity ci@st political support is low, or the
implicit interest rate is low.

To conclude, the conditions (2) and (4) areeniely to hold, if, for instance?olitician
needs more political support froRarticipant Participant’s valuation of NREGS job is
high, and/or cost of credit is relatively low. Umdihese conditions, the community’s
cooperative outcome will hold whefarticipant will continuously obtain NREGS jobs
from Politician and informal credit fromLender while he support®olitician over time.
This infinitely repeated trilateral game supportsr @mpirical and field findings and
explains why sustained participation in NREGS, oegd in terms of cumulative days of

NREGS participation can enhance informal crediteasc of the poor participating

households and could smooth out their consumption.

3. Design of Survey and Data

14



Household panel surveys were carried out by ortbeofiuthors during the period from July
to November in 2009, 2010 and 2012. The data weleated for sample of 500
households and 2249 individuals, drawn from 4%ag#s (in the local context it is called
Gram Sansadwhich is a ward of a rural municipality) of 13 aliimunicipalities (called
Gram Panchayabr village council in the Indian context, the |sweier of decentralised
democratic governance structure in India) locateBirbhum district of West Bengal, India.
Out of 500 households, we could get the same $et§avmation all across the rounds for
477 households. For 11 households, we obtainedniafiion for the first round and the
third round only. For 10 households, we got infotiorafor the first two rounds only, and
for 2 households we got information for only thestfiround. Thus, we have only 4.6% (i.e.
23 households) attrition rate between the first #radlast round. The major focus of this
survey was to collect data on the functioning aadigipation in NREGS by the responding
households as well as on households’ livelihoothmne, expenditure, saving, indebtedness,
average monthly volume of regular transactions oedit livestock, assets (including
production and households durable) and other se@amomic variables.

The sampling approach within the district waessigned to yield a sample which is
representative at the district level. First, Graam¢hayats (GPs) were chosen on the basis of
a stratified sampling procedure and thereaftehiwieach stratum, households were chosen
on the basis of random sampling. There was nobdiiyi restriction for the responding
households to be a participant of the NREGS prograpas this programme was a self-
selected universal programme where everyone ivitlage can participate in the scheme.
However, as the scheme requires unskilled manbalula only the poor are supposed to
participate in the scheme if the local governmeis & work requirement in such a way that
only the poor have incentives to participate areribn-poor do notsEreening argument

Besley and Coate 1992). To demand for NREGS woekh@s to have a job card which is a
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free booklet available from the GP. Job card i$ twcument which keeps note of days of
work done by a household under NREGS in a year iandelp us to identify the
participation status. We had a good mixture of ipgdnts and non-participants in each
round of survey?

Given the low attrition rate, we will use ddraced panel in this study. In the pooled data,
we have 1475 observations, which comprise of 98438f all the households. The main
explanatory variable which we have usedusulative days of participation (CDthe total
cumulative days worked since inception. We analyse effect ofCD on the following
outcome variables: log of monthly per-capita congtiom expenditure ltmpce, log of
monthly food expenditurelfmfe), log of monthly non-food expendituréninnfe, log of
gross volume of monthly credited transactidngyc** and log of monthly per-capita
income adjusted after NREGS earningsmpi_nreg$.*> ** In our data set, out of 500
households in the first round, we had 304 househafdo had participated at least for one
day in NREGS work, i.e. 304 were participants a@@ tvere non-participants. Within the

latter, 91 households were involuntary non-paréioigs who applied for NREGS jobs but

1 Households can be classified by four categorigsrims of whether they hold a Job Card or not,
whether they applied for the job, and whether thatythe job. That is, there are households without
any job card (Category A), those with a job carcdbwdid not apply for a job (B), those with a job
card who applied for a job but did not get a job, @hd those with a job card who applied for a job
and got a job (D). Now, in the context of the NRE@8gramme, Category D households can be
treated as theParticipants and categories A and B aré&/dluntary non-participants’in the
programme, as they intended not to participatehs programme. Category C households are
‘Involuntary non-participants’as they opted for the programme but did not endegpiving the
jobs.

“This is the sum of the total monetary volume ofrage monthly transactions (for monthly food
and non-food items) which the households made editcfrom local grocery or tiny shops. This is
different from debt because this captures itemshmaged on credit and repaid once the household
earns income. We collected the gross monthly volafregedited transactions, not the net amount of
credit remaining at the end of each month afteayey a portion of that. During our survey we
managed to trace this credited transaction data faocredit register (in Local language called
BAKIR KHATA), available with most of the households well as with a duplicate copy with the
respective local grocery/shop owners.

2 The description and definitions of the all othedtépendent variables are presented in Appendix 1.
B All the outcome variables we analysed are in reahs (i.e. adjusted with consumer price index)
and presented in logarithm form to show the efiiegtercentage terms.

16



did not get it and 105 were voluntary non-particifsawho did not apply for NREGS work.
In the second round, out of 487 households, 312dtmids were participants, with at least
one day NREGS work, and 175 were non-participamsiuding 84 involuntary non-
participants and 91 voluntary non-participantstia third round, out of 488 households,
299 were participants and 189 were non-participéli$ involuntary non-participants and
73 voluntary non-participants). Therefore, in treoled data, we have 915 households as
participants who worked for at least one day in F®ENn each round and 560 households
were non-participants (291 involuntary non-partieits and 269 voluntary non-participants).
In our surveyed region we observed a significamhiber of involuntary non-participants.

In impact evaluations, such involuntary non-paptigits can serve as a control group. In
Table 1 we have presented the mean values of omrvaaables for these three categories
of households, viz. participant’, ‘involuntary non-participarif and ‘voluntary non-
participants. ** The sixth column shows the standard error of t tessee whether
difference in mean value of the variables fparticipants’ (P) and involuntary non-
participants’ (INP) is statistically significant. Table 1 showsat expenditure (both food
and non-food) and income of the voluntary non-pgréints are much higher than those of
the NREGS participants and involuntary non-partiaiis. This indicates that those who
remained as voluntary non-participants are actuadly-poor, and they may not need this
kind of fall-back income support programme. On thiher hand, the differences of
expenditure and income between NREGS participamdsira/oluntary non-participants are

not as large as those between participants anchtasiu non-participants. The values for

4 Voluntary non-participants are those who did not actually fop or demand this self-targeted
NREGS programme, whileavoluntary non-participants opted for or demanded NREGS vinork
were either denied or not provided NREGS jobs duimsufficient supply of the programme. The
latter should not happen, as this is a demand mfivegramme. However, Dutta et al. (2014) have
shown that such denial of NREGS job provision wasdd out in Bihar, where jobs were eventually
rationed due to insufficient supply.

!> See Online Appendix 2 for mean values for eachdou
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involuntary non-participants are slightly higheaththose for participants for most of the
outcome variables.

[Table 1 to be inserted]

Mean values of main variables are also companrgthin NREGS participating
households between participating household beingditigad (i.e. Political=1) and
participating household being apolitical (iRolitical=0) in Table 2. Political=1" identifies
the households whose member/s took part in theéi@ecampaign in favor of at least any
one political party which fought in that electioand Political=0" refers to those
households who did not take part in the electionmaign (for definition see Appendix 1).
Consistent with our conceptual framewo@d (Cumulative Days of NREGS Participation)
or D (Current period days of participation) is sigrefitly larger for politically active
households than those apparently apolitical (T&l)leHowever, there is no statistically
significant difference for landholding, consumpticexpenditure, food or non-food
expenditure, income (adjusted by subtracting owrESR income) or the number of non-
NREGS days of employment. Though statisticallygngicant, the mean of credit is higher
for “Political” households, consistent with the theory. In suoydeholds which supported
the political party explicitly through campaign peipation eventually obtained the larger

number of participation days over the years andiobt the larger amount of credit.

[Table 2 to be inserted]

4. Methodology and Econometric model
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Our conceptual framework implies that sustainedwnulative participation in NREGS is
likely to lift the credit constraint of the poor mhiaipating households and could help
households smooth out consumption, as credit id imeconsumption smoothing purposes.
If the prediction of our model has any validity aur empirical settings, the following
hypotheses can be empirically tested. Here we asdbat the household behaviour can
represent the aggregate behaviour of individual bem

Ha: Cumulative NREGS household participation daysdaee informal credit.

Hg: Cumulative NREGS household participation daysese consumption fluctuation of
the household.

As an extension of these, in light of our inteliespoverty reducing effects of NREGS, we
will examine the effect of cumulative participatidays on income as well as on total food
and total non-food consumption expenditure.

It should be noted that- for a number of reaselated to the non-random placement of
the programme (Ravallion 2007) and the self-saedactiature of the programme, in which
the poor are more likely to participate in the pesgme with work incentives properly
designed to attract only the poor (Besley and C&882) - a simple statistical comparison
of the outcome variables between participants amdluntary non-participants cannot be
used as evidence of the impact. Moreover, the time®f causality may be reversed in
which the lower consumption (or a higher level afverty) results in longer days of
participation, making the interpretation of the ffioeent estimate for the NREGS
participation days difficult. To address the issoégndogeneity or self-selection, we will
employ the household fixed-effects model, househbi@d-effects IV model, and
household fixed-effects IV model using the samplbere ‘Participants’ are matched with
‘Involuntary non-participants’ by Propensity Scdfatching (PSM) applied for each round

so that the observations outside the region of comsupport are dropped.
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Fixed Effects Model
To analyse the effect of NREGS days of participata the household level economic

variable, we start with the following model specdiion:
Y =BCD, + BX +11 +y, + [ + €, ()
Here, y, is the main outcome variable, which could be on¢heffive different objective

variables (viz. monthly per-capita consumption expeire, monthly per-capita food
expenditure, monthly per-capita non-food expenditunonthly per-capita income adjusted
by subtracting own NREGS income, and gross volurhenonthly credit);i refers to

household, antrefers to year. All these outcome variables aneat terms, after adjusting

against the consumer price index, and also expgtessa logarithmic scale. We usgeD,

cumulative days of NREGS participation as the meplanatory variabft. X, is the
vector of other explanatory variables (see Appent)ix/, is the year dummy which
captures time fixed-effecty, is a region or GP level fixed effect to capture threa
heterogeneity.. is the household specific time-invariant heter@ignterm. &, is an

idiosyncratic error term. As the baseline case,use the householBixed Effect(FE)

estimation.

8 A question may arise as to whether the us€bfas a main explanatory variable is a proper
specification. As robustness checks, we have Di¢current days of participation)D (lagged days

of participation) and_CD (lagged cumulative days participation) as alteveaspecifications. The
coefficient estimates fdD are mostly negative and statistically significanta few cases, such as,
the case where a dependent variable is monthly éoadumption. This may simply suggest a good
targeting performance of the program, that is,dffect of the poor households’ self-selection into
the program may be dominant or their participagiest in the current period is insufficient for
alleviating poverty in the same period. The cogdfit estimates foLD are mostly insignificant, as
cumulative effects are not captured in this cade fesults fo.CD are mostly similar to those for
CD. As our primary focus is on the effect of sustdiparticipation on poverty, only the results for
CD are presented. The results ixrLD andLCD will be provided on request.
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Fixed-effects |V Model

Panel fixed-effect can address only household-peane-invariant heterogeneity terms.
But if the main explanatory variable is endogenoasy. through self-selection (i.e.
Cov(cp,,&,)#0), its coefficient estimate may be inconsist@iataddress this problem, we
have estimated the fixed-effects IV model. Thet Btage equation is specified as:

CD, =BZ, * Bl + BX +O,+U + A +e (6)
Here, CD, is instrumented by two instrumental variablég-andZ,, , requiring exclusion

restrictiongCoYZ

it !

£)=0, CoUZ,,&,) =0andCov(CD,,Z ) # 0, while the time effect

(3,), the regional fixed effect ), and the household fixed effeci | are included. In our

study, the first instrument,, is a time-variant response dummy (0, 1) variablr(ed as

sansad_meetingthat shows whether the household (i.e. at leasheanber from the
household) regularly attends tBeam Sansal (and/or Gram UnnayanSamityeeting i.e.
the ward council (and/or village development committeseting. Ward council meetings
are normally held two to four times (possibly mome)a year in each ward of the village
council (i.e. Rural Municipality), to share andshsinate information to all residents of the
ward about the funds and programmes which thegéllzouncil (oitGram Panchayain this
context) is assigned to implement. So this is apoitant meeting place or common
platform for the village people to get to know abail the running and forthcoming rural
development schemes, their central and provinciadigbt allocation, implementation
strategy etc. NREGS is one of the most importaratl rschemes that ti@ram Panchayais
implementing. Our assumption is that if a persayularly attends ward-level ward council

meetings (i.eGram Sansadr Gram Unnayan Samityneeting) then he will get to know

" Convening regular Gram Sansad meetings is a totistially mandated obligation for Gram
Panchayat as per India’s ¥ onstitutional amendment which among others atsesses the
democratic decentralisation.
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more about the many schemes, along with NREGS, wbiuld in turn facilitate him in
obtaining NREGS jobs. However, attending such mestiwill not directly influence the
household’s daily consumption or income level. Thisbecause the meeting is well
advertised and is held normally in the village cennh the small village setting in the
evening time and so the actual cost (e.g. tranapon) and the opportunity cost are
negligible, that is, all the villagers can attehd teeting very easily if they wish regardless
of their income, or of where they live. The ageralathe meetings (e.g. implementing
various projects for the overall economic developtre# the region) is a main concern for
most of the villagers regardless of their charasties (e.g. income or political convictions),
as has been confirmed by the field observation. @gument is broadly supported by the
coefficient of correlation betweersansad_meetingand CD (0.167) higher than those

betweensansad_meetingnd the main outcome variableg, § (0.021 to 0.118 in absolute

terms) (Appendix 3), which will be reflected in thgtistical validations of our instruments
as will be discussed later.

The second instrumental variable Widage_avgCD, Z,, , is a continuous variable that

shows the village-level average of CD where theskbold's own CD is not included (see
Appendix 1 for its derivation). Given the small esinf the village,village_avgCDwell

proxies the outlay of the programme the villageelethat is, roughly how much budget the
politician has allocated to each village over tlang'® If a household member comes to
know that many people outside its own householdhia village have participated in
NREGS, he or she may have more incentives to fjaate; e.g., through networking with

friends in the village, than in the case wheregireggramme has not become much available.

¥ Though this is a demand driven programme, villagyel budget allocation of fund heavily
depends on the ward-level politician’s own disanetand his relation with the village council
president. See Dutta et al. (2014) for the eviderficationing and politically-biased allocations of
NREGS jobs in Bihar.

22



However, the availability of NREGS work outside timusehold is unlikely to influence the
individual income or consumptiodirectly. This is also consistent with the coefficient of
correlation betweenvillage_avgCD and CD (0.514) higher than those between
village_avgCDand the main outcome variableg,{ (0.017 to 0.206 in absolute terms)
(Appendix 3).

For a robustness check , we use the third instrgmi@alitical’ as an alternative to the

second instrumen®,, , which is a dummy variable that takes 1 impliesnhber/s from the

household took part in the election campaign/savof of at least any one political party
which fought in that election. This is motivated diyr conceptual framework implying that
the cooperative outcome in the community whewitician provides NEEGS job for
Participantand Participant gives his or her support for Politician in the mfely repeated
games under certain assumptions. Interestinglys ihi supported by a coefficient of
correlation between Political and CD significantigher than those between Political and
the economic outcome variables (Appendix B). general, particularly in developed
countries, there may be some correlation betwebtigabawareness or activity and income
or consumption for various reasons. However, thisdt the case in rural India because (i)
this is related to an informal support for a poéti party that can be provided by anybody,
including the poor, with relatively low opportunitpsts (e.g. writing a candidate’s name on
the wall, joining a rally) and (ii) politicians deot have means tdirectly and instantly
influence their supporters’ income or employmentept providing NREGS jobs because
the poor typically depend on casual or manual laboagricultural or non-agricultural
sector and do not obtain any direct benefit in¢hegeryday livelihoods by being ‘Political’,
but they expect to increase the chance of obtaiNREGS jobs through their political

support. This idea is also broadly supported by d¢befficient of correlation between
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‘Political’ and CD (0.195) much higher than those betweé@wolitical’ and the main

outcome variablesy(, ) (0.018 to 0.058 in absolute terms) (Appendix 3).

The validity of these instruments is statmtic verified. First, the instruments are not
weak in a sense that they are statistically sigaift in all the cases in the first stage
(Appendix 4), reflecting the coefficients of coatbn between each instrument a@Gd

significantly higher than those between the inseatandy, . Second, the instruments have

passed specification tests, such as Sargan tesbvfer-identification®, the under-
identification test, and the test of endogeneity. (he Davidson and Mackinnon (1993) test
and the Durbin-Wu-Hausman test), which shows BBt is endogenous (Table 4 and
Appendix 4). Given these results, we will focus nhgion the results of fixed-effects IV
estimation (with PSM) in discussing the effect dRENGS participation days on objective

variables.

Fixed Effects 1V Model with PSM

We also deploy the fixed-effect IV estimation teicjues after running Propensity Score
Matching (PSM) between participants and involuntaon-participants in each round by
controlling for the initial conditions as well agrftime-varying factors that would influence
the availability of NREGS jobs (i.e. the progranaggment) and subsequent change of
outcome variable over time (Ravallion and Chen 2@}en, Mu, and Ravallion 2008, Imai
and Azam 2012). PSM will reconstruct the contraugy by running the probit model for
control and treatment groups in the first stage asidg the propensity score based on the
first stage results, two groups are matched e.ddmmel matching (which we have adopted

in this paper) among many alternatives (Beckerlahtho 2002). PSM is applied for each

% Sargan test statistics are statistically insigaifit (that is, over-identifying restrictions ardidg
validating our instruments in most cases. Howeivés,significant in Column (4) of Cases A, B and
D of Table 4 where the results should be interpretith caution.
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round and we have dropped the households outstddeatmmon support region in all of the
three rounds. The balanced panel has been recotwstrdor 1050 households in the
common support region for all the three rounds, vidrich Fixed Effect-IV has been
applied?®

OLS & |V for the cross-sectional data for examining the consumption smoothing effect

As an extension of NREGS effect on said outcomeéalkbe, we examined the effect of
NREGS days of participation on the variability adusehold’s consumption expenditure,
food and non-food expenditure, gross volume of migntredit, or household income. We
have first constructed the proxy for variability thiese variables by taking their standard
deviations $d) and coefficient of variationc{) across different years. We have generated
the cross-sectional data by using the time-seresns of all the covariatesr{iean) as well

as ‘'sd’ and tcv’ for the outcome variables. Then we run OLS and IMsing the same
instruments - to see how NREGS participation overetinfluences the variation in

consumption, food and non-food expenditure, gradgmae of monthly credit and income.

5. Results

Before presenting our main econometric results, wik¢ briefly examine the relation
between the days of NREGS participation and thexipsofor household’s economic
prosperity. In Table 3 we have first examined hbw &verage ‘Current Days of NREGS
participation’ (i.e.D) and the average ‘Cumulative Days of NREGS Paditon’ (i.e.CD)

change for different classes of monthly per-capaasumption expenditure (MPCE) as well

22We did not follow simple PSM techniques to get feerage Treatment on Treated (ATT) by
comparing the treatment effect between participams involuntary non-participants after PSM
because we did not have any pre-programme data.

L We have also carried out PSM Fixed effects modéthout 1V) for all the cases and have
obtained broadly similar results.
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as land holding. It has been observed that the daymarticipation in both current and
cumulative terms decrease with the rise in the wopdion expenditure as well as in land
holding, which suggests the good targeting perforceaof NREGS.

[Table 3 to be inserted]

Table 4 summarizes the effect of NREGS paditton - proxied by cumulative days
(CD) of NEEGS participation - on five different objee variables namely Case
(A):'monthly per-capita consumption expendituréB): ‘monthly food expenditure’(C):
‘monthly non-food expenditure(D) ‘monthly per-capita income adjusted by subtracting
NREGS earningsand (E) gross volume of monthly credily the household. In each table,
four cases are shown - Fixed-effects (FE) modell\FEhodel, and FE-IV-PSM models (a)
and (b) for two different cases of IV. A full set @conometric results for FE-IV-PSM (a)
for all the covariates are reported in AppendfX 2.

[Table 4 to be inserted]

In the case of Fixed-effects model (ColumndfLliCases A to E, Table 4), the effect of
cumulative days of NREGS participation is positared significant orimonthly per-capita
consumption expenditure’, ‘monthly food expenditurenonthly per-capita income
adjusted after NREGS earnings’, ‘gross volume ofittny credit by the householtbut the
coefficient is statistically insignificant but ptise on‘monthly non-food expenditure’.

Below our attention will be mainly drawn to ERV-PSM” (Columns (3) and (4) of
Cases A to E, Table 4), our preferred cases in lwpigssible biases in the estimate for

NREGS participation days are deemed minimised. hie third column of each case,

22 The first stage regression results of IV estimati(FE-V and FE-IV-PSM (a) and (b)) are shown
in Appendix 4. In the first stage, all the instrurtseare statistically significant. A full set ofth
second stage regression results are shown in Offipendices 4-7.
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sansad_meetingnd village_avgCDare used to instrument CD. In the fourth column,
sansad_meetingnd Political are used as IVStrikingly, the effect of cumulative days of
NREGS participation is found to be positive andniigant in all the cases except for
‘monthly non-food expenditurelt is observed, for instance, from Columns (3) &hdof
Case (A), that if cumulative NREGS days of parttipn increases by 1 day then their
monthly per-capita consumption expenditure (whichclude food and non-food
expenditures) would increase by 0.7 to 0.9 %, othergs being equal. Table 1 indicates
that the average monthly per-capita consumptioredjure for participating households is
INR 663.25. Now 0.7% - 0.9% increase of this averaglue will be INR 4.64 - 5.97. This
implies that if a household has 5 members therr tmainthly consumption expenditure
would rise by INR 23.18 to INR 29.85. On the othand, one extra day of work in NREGS
can transfer on average roughly around INR 105u4nd our survey time (Table 1). In
other words, if politicians transfer INR 105.40dbhgh NREGS, a participating household
by working one additional day in NREGS after forypiother opportunity, can increase
monthly consumption by around INR 23 to INR 30shiould be noted that this is ‘a net
effect’ derived as the mean conditional marginairnde of consumption expenditure in
response to one day increase in NREGS participafiten considering the foregone income,
which was estimated to be non-negligible for pgtats in workfare scheme in the
literature (Datt and Ravallion 1994; Jalan and Rewa2003). Given that the difference
between INR 105.40 and the mean open market uedkilage rate, INR 85.50 (Table 1) is
only INR 19.90, the estimated consumption incredsdlR 23- INR 30) is likely to be
substantial. More importantly, this is statistigadiignificant, which supports the evidence
for the poverty reducing effect of continuous paption in NREGS.

From Columns (3)-(4) of Case B, we observet thacumulative NREGS days of

participation increase by 1 day, then their monfolyd expenditure (i.e. food expenditure
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for the family as a whole) would increase by 0.44%. Both the increase in MPCE and
monthly food expenditure are statistically sigrafit. However, based on our results in
Columns (3)-(4) of Case C, we do not find any digant effect of NREGS days of
participation on non-food expenditure, which magigate that NREGS earnings have been
mainly spent on food-consumption - given the higtemsity of manual labour, not on non-
food consumption. This is in line with the schemm@aain objective of poverty alleviation.
Columns (3)-(4) of Case D point to a positared significant effect of NREGS days of
participation on monthly per-capita income adjusiéer NREGS earnings. If cumulative
days of NREGS patrticipation increase by 1 day, ttiienhousehold may realise 0.74% to
1 % increase in monthly per-capita income adjustiéelr monthly NREGS earning, other
factors being equal. One might well ask how it ésgble that monthly income increases
following the NREGS participation even after we deted NREGS earnings from the
monthly income. Our field level experience and salvanecdotes imply that out of NREGS
income, people not only repaid their existing lespecially to local groceries, but they also
sometimes invested a small part of this NREGS ireampurchasing small livestock like
cows, goats, pigs, chicks, ducks and tiny prodectissets like a plough, paddy extraction
machines, fishing nets, husking machines etc. M@eave found that women participants
in NREGS deposited a part of their earned NREG®nm in Self-Help-Group (SHG)
revolving funds in the expectation of getting a Bnmderest income from the SHG in near
future. These field findings and anecdotes sughestsustained participants of the NREGS
programme may realise an increase in the monttdgnre not directly from NREGS but

rather by indirectly investing NREGS earning in sotimy productive initiatives™

2t is interesting to note from the graphs in Oelippendix 3 that NREGS participants (i.e. ‘1)

and involuntary non-participants (i.e. ‘2") havdfeiient asset distribution but have almost the same
landholding distribution. Here we form an asseteidor household’s productive assets (plough,
paddy extraction machine, fishing net, husking nreet) axe, spade/grubber etc.) using a Multiple
Correspondence Analysis (MCA). Now we can see fitoarfigure that the median value of the asset
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The most striking and important results arsested in Columns (3)-(4) of Case E. In
this case, if a household is a regular participffNREGS and thereby, gets 1 day extra
work in NREGS till current period (i.e. @D increases by 1 day), then in the current period,
the gross volume of monthly credit or credited $agtion (mainly for daily food and non-
food items for subsistence) that the household getnfrom the local grocery owner (or
from non-poor neighbour) increases by 6.8% to 7v@% statistical significance at 5 %
level. The effect of cumulative days of NREGS mapttion on informal credit is
substantial in the context of poor rural househalds by far the largest - in terms of
percentage terms - among the five outcome variallésh we have reported in Table 4.
The result implies that the credit-worthiness o€ tNREGS participating household
increases with the increase of their previous acdated days of participation, which
appears a remarkable achievement of the progranimms. is also consistent with the
conceptual framework in Section 2.

During our field work we also conducted avfhabitation and grocery level case
studies. We found that if a member (or members) bbusehold was occasionally working
in a stone crushing belt or illegal coal-diggingtwor in any uncertain farm/non-farm level
daily work in a nearby locality (which was one dfet major alternative sources of
livelihood in our survey region) with a most undeabtream of earnings, then a member of
that household was denied the chance to providg deacery items on credit from the

local grocery in the period when those families hadearnings. On the other hand, when

index for the NREGS participants is higher than tfaobservationally equivalent involuntary non-
participants. In fact the CDF of NREGS participaigs below (almost all through the distribution)
the CDF of involuntary participants for the asseteix. On the other hand, almost coinciding land
distributions imply that the two groups of housa&lsohave similar values of land at different points.
This is because the land holding changed very glowér time and was insensitive to small income
changes, while tiny productive assets could groenem a smaller time interval with a small income
transfer programme. It is noted that such assetdtemselves generate some tiny incomes. This
will explain how the monthly per-capita income, wslpd by subtractingr NREGS earnings, has also
risen with the NREGS patrticipation.
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the same members from those same households wekengvin the NREGS public work
for a considerable period of months or in a susthiway in the last few years (indicating
that he was a regular participant rather than ajoaver or quitter) then that same member
of the same household was provided with grocemsten credit by the grocery owner with
the expectation that this household would repaydfeglited amount when any member
from that household started working in NRE&S.

Collating all the pieces of evidence - theicedt quantitative and qualitative - we can
conclude that a rise in cumulative previous pgstitibn in NREGS enhances the credit
worthiness of the poor household. This is likelyh@ve a long-term impact on poverty
management. With the sustained participation in B8Ehouseholds can signal themselves
as at good borrower who has the capacity to repagtedit without providing any physical
collateral. Essentially, cumulative days of NREGStigipation (which is quite visible, as
the works are only available in close vicinity)ther than the current period participation,
serve as “collateral” in such a way that poor hbos#s can obtain small credit for
adjusting temporal income shocks. On the other lpmogpective lender (i.e. grocery owner)
can see the strategic relation between particigadtpolitician to get sure that the stream of
NREGS jobs will continue to be provisioned for heticipant. This will relax their credit
constraints, and hence budget constraint, to aehlggher levels of consumption and
income, as have been found in Cases A, B, and Tabfe 4. However, it should be noted
that this effect of relaxing credit constraints mmt be large enough to increase non-food
consumption, as the results in Case C of Tableygest.

Further extending our analyses, we have estinghe effect of NREGS days of

participation on the variability of consumption aimdome or on consumption and income

24 Such evidence-based case studies and field nates bheen frequently featured in local

newspapers in recent times. This type of anecdwidence actually motivated us to systematically
gather information on the gross volume of monthigdd from the credit register of the household
as well as the local grocery shop keeper.
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smoothness. Table 5 reports the results of thetetfleNREGS days of participatioi©D)
on the variability of consumption and income (meaduin terms of standard deviation,
based onmonthly per-capita consumption expenditure, montfdgd and non-food
expenditureandper-capita monthly income adjusted after NREG$iegg. The results of
OLS estimation show that with an increase in thenadative days of participation, the
variability of these variables decreases, with ¢befficient estimate significant only for
income. However, statistically significant and niga results are found in the last four
columns of IV whereCD is instrumented by (time-series means of) thend#ace in
regular village meetings and the village-le¥@D minus own CD. In the results with
instrumental variable, with one day increase in B, the variability of per-capita
consumption expenditure reduces by 4.46 standaxdatten point, the variability of
monthly food expenditure reduces by 1.12 standardation point, and the variability of
monthly per-capita income adjusted after NREGS iagenreduces by 6.15 standard
deviation point® Here we can conclude that NREGS days of participandeed reduce
the variability of monthly per-capita consumptioxpenditure and monthly per-capita food
expenditure, which is consistent with our concelpfteanework. However, the coefficient
estimate folICD is not significant for the standard deviation efqapita monthly non-food.
It can be concluded from Table 5 that cumulativeBE&S participation tends to reduce
overall consumption variability, especially foodnsomption, consistent with the role of
NREGS participation in consumption smoothing.

[Table 5 to be inserted]

5 This is consistent with Scandizzo et al. (2009toveng the risk benefit of Maharashtra EGS.
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6. Conclusion

The main purpose of this paper is to shed new bghivorkfare programmes in developing
countries. It looks at one such programme, the ddati Rural Employment Guarantee
Scheme (NREGS) in India. It shows that sustainetigiaation in such a programme over
many years can serve as “collateral” for househadgquisition of informal credit. This
credit can then lead to an improvement in housefiaddonomic security and poverty
reduction. As a conceptual framework for our encpiristudies, we have presented an
infinitely repeated trilateral game among lendscheme participants, and local politicians
to underscore how participation in NREGS mattersskecuring informal credit from the
local shop owners or moneylenders. The primaryceffeto allow participants to cope with
temporary adverse income shocks and smooth outiogstgon.

We have then examined whether participatilgREGS work has any specific effect on
the household level economic variables, such asithmhoper-capita overall consumption,
monthly food and non-food consumption, gross montiédit and monthly income of the
participating households using three waves (2009,02 2012) of household level panel
data. This dataset is based on our primary sureeysiucted in West Bengal. Specific
attention was paid to the issues of self-selechims and endogeneity by using different
estimation strategies. The strategies used weredHeffect, Fixed Effect-IV and Fixed
Effect-IV with PSM. We have also investigated thilee of NREGS days of participation
on the variability of household level consumptiongome and hence the consumption
smoothing impact of NREGS.

We have found that cumulative days of NREG®&i@pation since inception of the
programme have significantly increased the pertaapionthly consumption expenditure,
monthly food expenditure and per-capita monthlyoime adjusted by subtracting own

NREGS earnings. Moreover, the results imply thataned participation in NREGS has
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improved the credit worthiness of the participatimusehold. That is, the households with
sustained programme participation over many yeasaged to access a greater volume of
gross monthly credited transactions. Improvemermtrédit worthiness may indirectly relax
the budget constraint of the participating housgfaind hence reduce consumption poverty.
These results support the theoretical argumentstigm a poor household, characterised by
zero collateralisable wealth, can signal to po&ntenders that their sustained-long-
continuous NREGS patrticipation, which is contingentassured political support to local
politician, can ensure the possibility of repaymehta loan. This can help smooth out
consumption and tackle consumption poverty. Evdlytsach participation contingent with
political support can lift the credit constraintdamcrease consumption, particularly food
consumption. The results have shown that cumulatayes of participation in NREGS have
significantly reduced the variability of consumtiand income.

An interesting finding emerging from this dyus that current period participation does
not appear to be a significant predictor of higb@nsumption and income. Rather, it is the
cumulative days of participation in NREGS that #ne significant predictor of higher
consumption and higher income and also lower vditialof consumption and income. This
suggests that NREGS can reduce poverty (definednametary terms, income and
consumption) only when members in the poor houskshiohve participated in NREGS for a
considerable number of days over the years, rdtier participating NREGS only for a
short period. This finding suggests that impactleatgons of NREGS or workfare
programmes should span several, rather than jesbotwo, years.

In the absence of any pre-programme basedime,of this study’s main contributions is
to suggest that NREGS needs to be looked at ag laeoontinuous treatment rather than a
binary treatment. To our knowledge, this is thetfinon-experimental rigorous study to

estimate the effect of NREGS on household econareltare based on the household panel
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data covering three waves. In particular, we haddressed the issue of endogeneity by
applying versions of Fixed Effects Model, e.g. with where PSM is used to make the
samples comparable for participants and non-ppeiti Given the credible empirical
estimation strategies adopted and rich balancedlmhata set this study concludes that - at
least in the surveyed region i.e. in Birbhum digtof West Bengal - the NREGS has
already established a significant positive effettparticipants with longer participation on
consumption expenditure, income and credit worsBnespecially when compared with

similar involuntary non-participants in the samgioe.
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Table 1 Summery Statistics of important variable: Comparibetween Participant and non-

participant
o In voluntary Non- | Std. Error Voluntary Non-
Participant (P) o o

participant (INP) | of mean Participant (VNP)

Description of variable ,
Std. diff. of P& Mean Std. Dev
Mean | Std.Dev | Mean
Dev INP

Per-capita household expenditure 663.25 361.54 8.273  491.85 (31.19)* 1274.93 1059.03
Per-capita monthly income 625.41 583.51 768.36 074. (60.25)** 1996.3 2191.61
Per-capita monthly income (after NREGS income 6B9. 584.52 768.36 974.6 (60.26)*** 1996.3 2191.61
Per- capita Monthly food exp. 440.69 197.84 484.99 326.7 (20.22)* 605.87 340.18
Per-capita Monthly non-food exp. 57.45 112.2% 75.23 96.74 (6.77)*** 173.05 228.82
Gross Monthly Credit 517.6 1272.9 869.4 2292/0 (agp* 1903.9 4966.8
Annual Savings 3221.8 19203.35 293544  1120B.2 3.2 40605.6 106719
Main occupation days 254.54 267.65 298.34 20133 4.74)* 372.98 258.17
Main occupation income 23696 38172.57 37162.9 6Z7 (3864.9)*** 105372.7 140469
Subsidiary occupation days 74.96 94.9¢ 58.63 86.88 (5.95)*** 33.3 71.16
Subsidiary occupation income 5531.2 7653.61 5362.10264.7 (598.74) 4411 10896.96
Non-NREGS days of employment 322.9 201.3y 355.58 99.0B (13.42)* 401.03 244.328
Income from Non-NREGS days of employment 28997  288®7 42477 63409.9 (3929.5)** 110874.8 142060.9
NREGS days of employment 32.09 25.75| 0 0 ) 0 0
Income from NREGS days of employment 3516.2 313.88 O 0 ) 0 0
Wage rate in NREGS 105.40 24.52 108.04 25.27 (1.59 98.25 26.12
Open market unskilled wage rate 85.50 22.5% 87.37 24.19 (1.50) 88.96 58.44
Age of the head of the household 47.56 12.44 49.06 13.95 (0.91) 53.07 13.39
Landholding (in acre) 0.6679 1.15 0.6881 1.17 16)0 1.27 1.74
Value of live stock index (based on PCA) 0.0648 70.0 0.666 0.10 (0.006) 0.0596 0.077
% of male headed household 88 0.317p 89 0.3113 1».02 85 0.360
% of female headed household 12 0.317p 11 0.31L3 021D. 15 0.360
% of household with illiterate head 46.5 0.499 7.83 0.485 (0.033)** 14.86 0.356
% of - with primary educated head 275 0.444 24 428 (0.029) 11.89 0.324
% of - with upper primary educated head 14 0.3441 18.2 0.386 (0.025) 16.73 0.373
% of - with Secondary educated head 7.5 0.264 99 03 (0.0196) 20.82 0.406
% of - with higher secondary educated head 1.7 1310 55 0.228 (0.014)*** 8.18 0.274
% of - with 12+ educated head 25 0.1566 4.6 ®.20 (0.0132) 27.52 0.447
% of General (Bramhin) household 2 0.142 24 0.1%3 (0.010) 14.51 0.352
% of General Household (non-Bramhin) 37.8 0.485[L 489 0.5 (0.033)*** 62.45 0.485
% of OBC household 4.8 0.2140 10.31 0.304 (0.019)*1  7.07 0.256
% of SC household 50.27 0.5 34.71 0.47p (0.0325)1* 14.86 0.356
% of ST household 5 0.218 3.1 0.17 (0.0124 1.11 0.105
% of Hindu household 81.2 0.39 78.7 0.41 (0.027) .582 0.380
% of Muslim Household 18.8 0.39 21.3 0.41] ((0.027 17.5 0.380
% of Political Household 18.58 - 19.24 - - 8.92 -
% of Apolitical Household 81.42 - 80.76 - - 91.08 -
No of observation in pooled data 915 291 - 269

Source: Our primary survey between 2009 and 2012

37



Table z Mean difference of the main variables by the birdagsification
(“Political”) on whether a household member(s) took parténldist political

campaign
Mean Value of ‘t’ statistics
Variables » . Difference of t-test of average
“Political=1"  “Political=0" comparison
CD (Cumulative Days of NREGS
Participation) 139.54 99.99 39.54 (6.66)***
D (Current period days of x
participation in NREGS) 38.82 30.56 8.26 (3.80)
Landholding in acre 0.79 0.64 0.149 1.539
mpce (Monthly per-capita consumption 64775 666.78 19.028 0.619
expenditure)
pemfe (per-capita monthly food 441.96 440.40 155 0.0926
expenditure)
Pcmnfe (per-capita monthly non-food 5068 58.99 8.30 0.8704
expenditure) ' ' ' '
Gross volume annual credit 7487.306 5919.69 1587.61 1.207
mpi_nregp (monthly per-capita income 522.04 568.26 46.21 0.93
adjusted after nregp income) ' ' ’ '
No of non-nregp days of employment 321.55 323.20 641 0.096
Total size of the sample (=915) 170 745
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Table 3Effect of NREGS participation on household consuampéxpenditure, income and credit

Case (A)

Log of real Monthly per-capita consumption exp.

Case (B)

Logof real Monthly food exp.

Case (C)

Log of real Monthly nonfood exp.

)

. . ) Fixed !
(1) Fixed (2 Fixed (ngge'f:ltxﬁjj I(E?e'f:lt)fﬁ? (1) Fixed (2 Fixed (Eslige'let>f|e\;j Bffect- (1) pixeq  (2) Fixed I(ngge'zlélei? (4) Fixed
Efect et with  withPSM  Eflect e yith o Eflect  EMECUWIN iy psy Eﬁg"sﬁ\'ﬂ\’(g‘th
PSM (a) (b) PSM (a) PSM (a)
(b)

Instruments No Yes Yes Yes No Yes Yes Yes No Yes s Ye Yes
Sansad_meeting (Village Meeting v v v v v v v v
Attendance)

Village_avgCD (Village level CD) 4 4 4 4 4 4
Political (Political Campaign) v v v
Selected Explanatory variable
CD (Cumulative Days) 0.001 0.0054 0.009 0.007 0.001 0.008 0.01 0.007 0.001 0.006 0.009 0.008
[0.000]** [0.003]* [0.004]*  [0.0033]** [0.00034]*  [0.003]** [0.004]** [0.0036]* [0.0016]* [0.006] [0.007] [0.0069]
Land Holding 0.049 0.047 0.034 0.0371 0.033 0.031 0.022 0.0247 0.108 0.107 0.11 0.110
[0.016[** [0.017]**  [0.028] 0241 o6+  [0.021] [0.030] [00256] go3ep  [0.0377%*  [0.050] [0.0493]*
Control Variables Yes Yes Yes Yes Yes Yes Yes Yes esY Yes Yes Yes
Time Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes esY Yes Yes
Household Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 1475 1475 1050 1050 1475 1475 1050 1050 1475 1475 1050 1050
R? 0.114 0.061 0.883 0.382 0.099 0.526 0.998 0.4805 0.125 0.082 0.04 0.0061
F 7.275 5.933 3.257 4.24 6.211 3.951 2.63 347 8.048 7.516 5.687 5.86
Sargan test (p-value) - 0.7623 0.8517 0.0095 - 0.7386 0.8165 0.0259 - 0.5568 0.7983 0.8911
No. of excluded instruments - 2 2 2 - 2 2 2 - 2 2 2
Under identification test (p-value) - 0.0024 0.0101 0.0101 - 0.0024 0.0101 0.0101 - 0.0024 0.0101 0.0101

Note: Standard errors in brackets* p<0.10, ** p&).9* p<0.01. Volume of Gross credit in a montim (ieal terms)here refers to gross monthly amourtredit accumulated by household for procuringydail

subsistence items (food & non-food like rice, wheabking oil, spices, vegetables, soap, dressriaktehoes etc. from local grocery ) in a month.
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Table 3NREGS Days of Participation-Consumption class @dlaolding- an exploration

MPCE Class Number of HH Average D Average CD Averbgnd holding (in acre)
0-350 129 26.11 98.86 0.3626
350 — 700 745 22.19 82.87 0.6147
700 — 1050 357 19.26 72.69 0.8847
1050 — 1400 118 14.65 51.87 1.1268
1400 - 1750 53 8.37 33.16 1.4926
1750 — 2100 22 9.68 39.45 1.2899
2100 — 2450 13 6.76 25.07 1.7104
2450 — 2800 10 2 111 1.6390
2800 — 3150 9 211 16.77 2.9344
3150 — above 19 4.21 5.78 2.0250
Total 1475 19.91 74.49 0.7827
Total (if D>0) 915 32.09 107.34 0.6679

ousce: Based on Field survey: 2009-2012.

Table 4 Effect of NREGS participation on household consuampéxpenditure, income and credit (cont.)

Case (D)

Log of real Monthly per-capita income adjusted

after NREGS earnings

Case (E)

log of real value of Gross Volume of Monthly Credit

. (2) Fixed (3) Fixed  (4) Fixed . (2) Fixed (3) Fixed (4) Fixed
WFXed  “Efect  Effectlv  Effectlv  (2F*! Ulect  Effectivwith  Effectv
with IV with PSM  with PSM with IV PSM with PSM
Instruments No Yes Yes Yes No Yes Yes Yes
Sansad_meeting (Village Meeting v v v v v v
Attendance)
Village_avgCD (Village level CD) v v 4 4
Political (Political Campaign) v 4
Selected Explanatory variable
CD (Cumulative Days) 0.001 0.01 0.01 0.0074 0.003 0.034 0.068 0.076
[0.00046]  [0.004]*  [0.005*  [0.0041F  [0.002* [0.020]  [0.031]* [0.0325]
Land Holding 0.118 0.115 0.145 0.1483 -0.162 -0.17 -0.22 -0.227
[0.021]*  [0.027]*** [0.035]***  [0.294]** [0.128] [0.139] [0.219] [0.231]
Control Variables Yes Yes Yes Yes Yes Yes Yes Yes
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Time Effects Yes Yes

Yes Yes Yes Yes Yes Yes

Household Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes
Observations 1475 1475 1050 1050 1475 1475 1050 1050

R? 0.179 0.338 0.547 0.1066 0.098 0.07 0.724 0.9424

F 12.269 7.801 5.94 8.10 6.121 5.226 2.491 227
Sargan test (p-value) - 0.5119 0.4841  0.0493 - 0.252 0.5209 0.1667
No. of excluded instruments - 2 2 2 - 2 2 2
Under identification test (p-value) - 0.0024 0.0101 0.0101 - 0.0024 0.0101 0.0101

Note: Standard errors in brackets* p<0.10, ** p£).9* p<0.01. Volume of Gross credit in a montim (ieal terms)here refers to gross monthly amourtredit accumulated by household for procuringydail
subsistence items (food & non-food like rice, wheabking oil, spices, vegetables, soap, dressriaktshoes etc. from local grocery ) in a month.
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Table 5Effect of NREGS participation on Variability of ceuimption and Income -OLS and IV

OLS estimation after collapsing the date

IV estimation after collapsing the data™

Covariates as Mean value SD of monthly per-  SD of Monthly SD of Monthly SD of Monthly per- SD of monthly SD of SD of Monthly per- SD of mpi adjusted
capita consumption food exp. non-food exp. capita income per-capita Monthlyper- capita non-food after NREGS
exp. adjusted after consumption exp.  capitafood exp. exp. earnings
NREGS earnings
(mean) CC -0.31¢ -0.147 -0.031 -0.91¢ -4.46( -1.11¢€ -0.03z2 -6.15(
[0.199 [0.115 [0.050] [0.393]** [1.371]%*= [0.401]**= [0.565 [2.288]***
(mean) landholding 47.580 23.509 6.138 118.864 2.6 5.102 23.619 113.866
[24.513]** [11.845]= [7.104] [70.738]* [20.858]* [6.098] [8603]*** [34.824]*
(mean) Non-nregp days 0.212 0.114 0.038 0.559 0.130 0.016 0.116 0.455
[0.140] [0.062]* [0.042] [0.243]* [0.150] [0.044] [0.062]* [0.251]*
Observations 500 500 500 500 500 500 500 500
R? 0.248 0.148 0.201 0.277 0.081 0.146 0.146 0.124
F 3.063 3.012 4.130 4.384 5.370 4.438 3.684 7.016
Sargan test (p-value) - - - - 0.5495 0.7740 0.7267 0.2733
Under identification test - - - - 0.0000 0.0000 0.0000 0.0000

(p-value)

Note: 1. Standard errors in brackets, * p<0.10p<0.05, *** p<0.01.; 2. .Instruments are “villagaeeting” and “village_CD".
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Appendix 1 Definition and illustration of the variables usedhe analysis

Variable

| Definition/lllustration

Dependent Variable

Inmpce Log of real value of Per-capita monthly consumpgapenditure. This includes food and non-food both

Inpmfe Log of Per-capita monthly food expenditure in rteans.

Inpmnfe Log of Per-capita monthly non-food expendituregaliterms.

Ingmc Log of Gross monthly credit in real terms. Here @ymefers to gross average monthly amount of creciumulated by households for daily subsisterrest(food
& non-food). We have accumulated different credibant of the household on daily subsistence #@lttme of survey during the last one year and theided it
by 12 to derive the monthly equivalent.

Lnsavings Log of annual savings in real terms

sd_mpce Standard Deviation of Per-capita monthly consunmpérpenditure in real terms. This includes food mad-food both. This is used to capture the valitgtuf
consumption expenditure.

sd_pmfe Standard deviation of Per-capita monthly food exiitene in real terms.

sd_pmnfe Standard deviation of Per-capita monthly non-foglemditure in real terms.

sd_gac Standard deviation of Gross annual credit in reahs

sd_savings Standard deviation of annual savings.

Inmpi_nregs Log of Monthly per-capita income adjusted afterB@&S earnings in real terms

Explanatory variables

CD

Cumulative days of participation

Agehead

Age of head of household

Agesqr

Square of Age of head of household

edu_head_hh=1

Education of the head of household= llliterate @an’t read or write)

edu_head_hh=2

Education of the head of household= Upper Primargli(i.e. up to class-VIII)

edu_head_hh=3

Education of the head of household= Secondary [@eelup to class-X)

edu_head_hh=4

Education of the head of household= Higher Secgrieael (i.e. up class-XII)

edu_head_hh=5

Education of the head of household= Higher Secgrieael (i.e. up class-XII)

edu_head_hh=6

Education of the head of household= Above Higheoséary (i.e. above class-XII)

Hhsize Household size i.e. number member of household

Hindu If the religion of household is Hindu

Muslim If the religion of household is Muslim

Sexhead Sex of the head of the household. It is a dummiakse with 1(male) & 0 (female)

socilgroup=General(B)

If the caste of the household is general Brahmin fiighest caste)

socilgroup=General(NB)

If the caste of the household is general Non-Brahmi

socilgroup=0OBC

If the caste of the household is Other BackwardeCas

socilgroup=SC

If the caste of the household is Schedule Caste
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Socilgroup=ST

If the caste of the household is Schedule Tribe

landholding

Land holding of the household in acre

non_nregp_days

Non NREGS days of employment in a year that a Hmldegot

Unemployed_ph

Per-head Days of unemployment in a year

Relwage Ratio of NREGS wage to open market wage faced bly kausehold
wave=1 1% round of survey i.e. the year 2009
wave=2 2" round of survey i.e. the year 2010
wave=3 39round of survey i.e. the year 2012

Sansad_meeting (IV1)

1% Instrumental Variable i.e. whether households lartyuattend village council meeting

Village_avgCD (IV-2)

2nd Instrumental variable i.e. village-level averaglue of Cumulative days of NREGS. To get tHaejave summed up all household’s CD within théiage
excluding the ‘i'th household under consideratiand then we divide that sum by the number of NRp&8cipants within that village minus 1.

Political(IV-3)

3% Instrumental variable: ‘Political’ is a dummy vabie and when Political=1 implies member/s fromitbasehold took part in the election campaignfasour
of at least any one political party which foughttiat election. We treat household with political=as Political household and Political==0 as ajoalit
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Appendix 2 Effect of Cumulative days of NREGS participatiofixed Effects-IV Estimates after Propensity Scording (a)

Inrealmpce Inpcmfe Inpcmnfe Inrealmpi_nregp Ingac nredlsavings
Cumulative days of NREGS participation 0.009 0.010 0.009 0.010 0.068 0.018
[0.004]** [0.004]** [0.007] [0.005]** [0.031]* [0.023]
Age of Head of HH -0.026 -0.033 -0.043 -0.034 -8.00 0.271
[0.022] [0.023] [0.039] [0.027] [0.169] [0.129]*
Agesqr 0.000 0.000 0.001 0.000 -0.000 -0.002
[0.000] [0.000] [0.000] [0.000] [0.002] [0.001]**
edu_head_hh== 2.0000 -0.011 -0.042 0.002 -0.014 0.302 0.280
[0.060] [0.064] [0.106] [0.074] [0.463] [0.354]
edu_head_hh== 3.0000 -0.007 -0.046 -0.028 90.00 0.704 0.002
[0.096] [0.103] [0.171] [0.119] [0.745] [0.569]
edu_head_hh== 4.0000 0.031 0.050 0.183 0.054 1590. 1.637
[0.134] [0.144] [0.239] [0.166] [1.042] [0.797]*
edu_head_hh== 5.0000 -0.046 0.033 -0.312 -0.011 0.992 -0.369
[0.231] [0.248] [0.411] [0.285] [1.788] [1.367]
edu_head_hh== 6.0000 0.372 0.035 0.004 0.350 8080. -0.647
[0.285] [0.306] [0.507] [0.352] [2.208] [1.688]
HH size -0.136 -0.132 -0.186 -0.156 -0.089 -0.236
[0.028]** [0.030]*** [0.049]*** [0.034]%*= [0.214] [0.164]
sexhead== 1.0000 -0.008 0.010 0.282 0.005 50.22 0.815
[0.134] [0.143] [0.238] [0.165] [1.036] [0.792]
Land Holding 0.034 0.022 0.110 0.145 -0.220 0.563
[0.028] [0.030] [0.050]** [0.035]*** [0.219] [0.16**
Livestock_Index_PCA 0.418 0.319 0.266 0.573 3.763 792
[0.355] [0.381] [0.632] [0.438] [2.751] [2.103]
Total_Non-NREGP_days_last 1 yr. 0.000 0.000 0.000 .00D 0.001 0.001
[0.000]* [0.000]** [0.000]* [0.000]*** [0.001] [0.001]*
days of unemployment per-head -0.000 -0.001 -0.000 -0.001 -0.000 0.002
[0.000]** [0.000]** [0.000] [0.000]** [0.002] [0.0a]
ratio of NREGS wage to open mkt wage -0.109 -0.159 0.103 -0.128 0.409 -0.407
[0.089] [0.096]* [0.159] [0.110] [0.692] [0.529]
wave==  2.0000 -0.374 -0.375 -0.515 -0.462 -2.161 -1.008
[0.146]** [0.156]** [0.259]** [0.180]** [1.128]* [0.863]
wave==  3.0000 -0.548 -0.611 -0.313 -0.822 -6.186 -1.931
[0.288]* [0.309]** [0.512] [0.356]** [2.232]*** [1.706]
Observations 1050 1050 1050 1050 1050 1050
R 0.883 1.069 0.040 0.547 0.724 0.051
F 3.257 2.630 5.687 5.940 2.491 3.455
Sargan Test (Chi. Sq. P-Value) 0.8517 0.8165 0.7983 0.4841 0.5209 0.7597
Under Identification Test (Chi. Sg. P-Value) 0.010 0.0101 0.0101 0.0101 0.0101 0.0101
Number of Group 350.000 350.000 350.000 350.000 .0BED 350.000
Sargan test ‘j’ Statistics 0.035 0.054 0.065 0.490 0.412 0.094
Number of Instruments 18 18 18 18 18 18
Number of excluded Instruments 2 2 2 2 2 2

Standard errors in brackets, * p<0.10, ** p<0.0%,p<0.01
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Appendix 3 Correlation Matrix of Instruments, CD and Dependent Variables

Village_avg Inmpi_n
Sansad_meeting CD Political CD Lnmpce Lnpmfe Lnpmfe Lngac regs
(Village Meeting (Village level (Political (Cummulative Days of (Consumption (Food (Non-food
Attendance) CD) Campaign) Participation) Expenditure) Expenditure)  Expenditure) (Credit)  (Income)
Sansad_ (Village Meeting
meeting Attendance) 1.000
Village_
avgCD (Village level CD) 0.104 1.000
Political (Political Campaign) 0.011 0.071 1.000
(Cummulative Days of
CD Participation) 0.167 0514 0.195 1.000
(Consumption
Lnmpce Expenditure) -0.074 -0.131 -0.058 -0.249 1.000
Lnpmfe (Food Expenditure) -0.021 -0.123 -0.031 -0.167 0.808 1.000
Lnpmfe (Non-food Expenditure) -0.083 -0.127 -0.025 -0.241 0.642 0.455 1.000
Lngac (Credit) 0.118 0.017 0.018 -0.012 -0.035 -0.050 -0.096 1.000
Inmpi_n
regs (Income) -0.106 -0.206 -0.081 -0.372 0.693 0.556 0.532 9.07 1.000
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Appendix 4 1st Stage regression results of (1) FE-IV, (2) FERISM(a) and (3) FE-IV-
PSM(b)

(1) FE-IV (2) FE-IV-PSM(a) (3) FE-IV -PSM(b)
Cumulative days of Cumulative days of NREGS Cumulative days of NREGS
NREGS Participation (CD) Participation (CD) Patrticipation (CD)
Age of Head of HH 3.92 3.08 3.043
[1.242]%= [1.596]** [1.596]*
agesqr -0.035 -0.026 -0.026
[0.0116]* [0.015]* [0.016]*
edu_head_hh==2.0000 -0.0526 2.255 1.914
[4.617] [5.045] [5.021]
edu_head_hh== 3.0000 -0.1215 5.285 5.446
[6.84] [7.946] [7.955]
edu_head_hh==4.0000 1573 1.125 0.764
[8.889] [11.304] [11.295]
edu_head_hh==5.0000 8.554 0.973 0.201
[13.01] [19.35] [19.363]
edu_head_hh== 6.0000 -13.78 2.54 1.359
[14.06] [23.95] [23.986]
HH size 4,545 4.166 4.178
[1.41]%*= [1.87]* [1.872]*
sexhead== 1.0000 8.905 -1.06 -0.535
[8.812] [11.22] [11.236]
Land Holding 0.400 1.006 0.899
[1.756] [2.341] [2.342]
Livestock_Index_PCA -15.703 -43.70 -42.111
[23.72] [26.73] [26.702]
Total_Non-NREGP_days_last 1 yr. 0.002 0.0006 -2000
[0.008] [0.010] [0.0105]
days of unemployment per-head 0.0207 0.018 0.017
[0.014] [0.017] [0.018]
ratio of NREGS wage to open mkt wage -2.017 -4.207 -3.874
[5.75] [7.384] [7.377]
wave==  2.0000 28.94 34.859 33.597
[4.319]%* [5.076]*** [5.286]*
wave==  3.0000 58.627 72.528 71.016
[4.235]%= [5.061]%** [5.361]*
Z1(2* Instrumental Variable) 9.126 9.741 9.781
Sansad_meeting (V1) [2.84]x* [3.407]*** [3.407]***
72 (29 Instrumental Variable) 1.246 0.9200
Village_avgCD [0.678]* [0.547]*
Z3 (3" Instrumental Variable) 4.105
Political) [2.428]*
Observations 1475 1050 1050
Overall R 0.36 0.39 0.4296
sigma_u 50.90 45.91 57.59
sigma_e 40.89 41.62 41.62
rho 0.607 0.548 0.657
F 26.30 28.54 28.54
Value of ‘F’ statistics for test of excluded 6 4.53 454
instrument
P-value of F test of excluded instrument 0.0026 1010 0.0110
AP Chi-sq value for Under Identification 12.22 9.30 9.32
P-value for AP Chi-sq test 0.0022 0.0095 0.0095

Standard errors in brackets, * p<0.10, ** p<0.05,5<0.01
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Online Appendix 1 Annual outlay of NREGS and household (HH) levelarage: National Picture

Year HH covered (In Millions) Average days workeda HH Annual outlay in billion $
2006-07 21 431 2.5 (0.31% GDP)
2007-08 33.9 42.38 2.6 (0.33% GDP)
2008-09 45.11 47.95 6.6 (0.79% GDP)
2009-10 52.53 53.98 8.68 (1.22% GDP)
2010-11 54.95 46.79 8.91 (1.29% GDP)
2011-12 50.64 43.20 8.45 (1.17% GDP)
2012-13 49.89 46.14 6.6 (0.72% GDP)
2013-14 47.48 45.62 6.25 (0.697% GDP)

Source:; www.nrega.nic.in (section NREGA Statidtiaonal Overview) (Accessed".8pril 2014 )

Online Appendix 2 Average values of household level economic vargivieeal termr

Year Type of household (figure in bracket is the no. c Per-capita household Per-capita monthly income Per- capita Monthly food Per-capita Monthly non-
household) expenditure p Y exp. food exp.
Participant (n=304) 613 582.8 401.65 46.83 "
2009 Involuntary non-participants (n=91) 685.93 (52.88) 700.83 (82.61) 471.96 (44.77) 65.73 (9.57)
Voluntary Non-participant (n=105) 1402.86 2172.09 651.42 229.97
Participant (n=312) 653.63 662.39 " 439.81 54.70
2010 Involuntary non-participants (n=84) 735.79 (59.54) 922.29 (141.06) 69.03 (36.26) 72.58 (14.19)
Voluntary Non-participant (h=91) 1212.01 2029.09 5754 124.44
Participant (n=299) 724.36 630.15 481.32 71.10
2012 Involuntary non-participants (n=116) 781.12 (50.33) 709.87 (89.82) 506.77 (25.98) 84.60 (10.65)
Voluntary Non-participant (hn=73) 1169.34 1702.61 0061 151.76
Participant (n=915) 663.25 * 625.41 * 440.69 - 57.45 -
pooled data Involuntary non-participants (n=291) 73827 (3118) 76836 (6025 484.99 (20.2) 75.23 6.77)
Voluntary Non-participant (n=269) 1274.93 1996.31 605.87 173.05

Source: Our primary survey between 2009 and 2012.
Note: here participant + Involuntary non-participariVoluntary non-participant= total householdsv&yed in each round. Here ‘n’ shows the numberakkholds.
Values in the bracket shows Standard Error o't bf whether difference in mean values of saithiate for ‘Participant’ and_‘Involuntary non-patippants’ are statistically significant. “**'p<0.05p<0.01
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Online Appendix 3 Cumulative Density function of tiny productive atssand landholding
of NREGS participants and involuntary non-partici{za

14

S o) ™
| | |

Cumulative Probability

N
|

4 6
Asset_Index_MCA

cd.f.of 2

c.d.f of 1

Cumulative Probability

0 5 10 15
Land Holding

c.d.f. of 1 c.df. of 2 |

Note: ‘1’ refers to NREGS participants and ‘2’ neféo involuntary non-participants.
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Online Appendix 4 Effect of Cumulative days of NREGS patrticipatiofixed Effects Estimates (with log of Objective dnlies)

Inrealmpce Inpcmfe Inpcmnfe Inrealmpi_nregp Ingmc nredlsavings
Cumulative Days of NREGS participation 0.001 0.00 0.001 0.000 0.003 0.004
[0.000]** [0.000]* [0.001]* [0.000] [0.002]* [0.008
Age of Head of HH 0.001 0.012 0.008 0.019 0.159 0.138
[0.011] [0.011] [0.026] [0.015] [0.091]* [0.098]
Agesqr 0.000 -0.000 0.000 -0.000 -0.001 -0.001
[0.000] [0.000] [0.000] [0.000] [0.001] [0.001]
edu_head_hh== 2.0000 0.020 -0.015 0.035 0.033 4410 0.163
[0.042] [0.042] [0.094] [0.056] [0.335] [0.360]
edu_head_hh== 3.0000 0.053 0.033 0.040 0.106 2431. 0.895
[0.062] [0.062] [0.141] [0.084] [0.499]* [0.537]*
edu_head_hh== 4.0000 -0.056 0.004 0.179 0.074 .3570 1.137
[0.081] [0.081] [0.183] [0.109] [0.648] [0.697]
edu_head_hh== 5.0000 0.027 0.013 0.061 0.127 7210. -0.405
[0.119] [0.119] [0.268] [0.159] [0.951] [1.023]
edu_head_hh== 6.0000 0.331 -0.023 0.572 0.332 .3310 -0.234
[0.128]*** [0.128] [0.289]** [0.172]* [1.025] [1.1B]
HH size -0.112 -0.101 -0.144 -0.126 0.253 -0.090
[0.013]*** [0.013]** [0.029]*+* [0.017]*** [0.104] ** [0.111]
sexhead== 1.0000 0.102 0.060 0.403 0.052 0.192 0.534
[0.080] [0.080] [0.181]* [0.108] [0.643] [0.691]
Land Holding 0.049 0.033 0.108 0.118 -0.162 0.610
[0.016]*** [0.016]** [0.036]*** [0.021]*** [0.128] [0.138]***
Livestock_Index_PCA 0.194 -0.031 0.102 0.359 1.599 1.085
[0.216] [0.216] [0.487] [0.290] [1.729] [1.860]
Total_Non-NREGP_days_last 1 yr. 0.000 0.000 0.000 .00D 0.001 0.001
[0.000]*** [0.000]*** [0.000]** [0.000]*** [0.001]* [0.001]*
days of unemployment per-head -0.000 -0.000 -0.000 -0.000 0.001 0.001
[0.000]* [0.000]** [0.000] [0.000] [0.001] [0.001]
ratio of NREGS wage to open mkt wage -0.121 -0.140 0.234 -0.151 -0.229 -0.768
[0.052]** [0.052]** [0.118]* [0.070]** [0.420] [0.452]*
wave==  2.0000 -0.098 -0.079 -0.283 -0.103 0.047 -0.466
[0.040]** [0.040]** [0.090]*** [0.054]* [0.320] [0.345]
wave==  3.0000 -0.005 0.012 0.190 -0.143 -1.459 -0.837
[0.042] [0.042] [0.095]** [0.056]** [0.336]*** [0.361]**
Observations 1475 1475 1475 1475 1475 1475
0.114 0.099 0.125 0.179 0.098 0.059
sigma_u 0.415 0.308 0.831 0.577 2.576 2.610
sigma_e 0.373 0.374 0.842 0.500 2.988 3.214
rho 0.553 0.404 0.494 0.570 0.426 0.397
F 7.275 6.211 8.048 12.269 6.121 3.564

Standard errors in brackets

*p<0.10, ** p<0.05, *** p<0.01
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Online Appendix 5 Effect of Cumulative days of NREGS participatiofixed Effects-1V Estimates

Inrealmpce Inpcmfe Inpcmnfe Inrealmpi_nregp Ingmc nredlsavings
Cumulative days of NREGS participation 0.005 0.008 0.006 0.010 0.034 0.015
[0.003]* [0.003]** [0.006] [0.004]** [0.020]* [0.03]
Age of Head of HH -0.015 -0.018 -0.009 -0.018 0.038 0.094
[0.017] [0.020] [0.035] [0.026] [0.132] [0.132]
agesqr 0.000 0.000 0.000 0.000 -0.000 -0.001
[0.000] [0.000] [0.000] [0.000] [0.001] [0.001]
edu_head_hh==2.0000 0.027 -0.003 0.042 0.048 4900 0.180
[0.046] [0.054] [0.096] [0.071] [0.363] [0.363]
edu_head_hh== 3.0000 0.057 0.041 0.045 0.116 2771. 0.907
[0.068] [0.081] [0.143] [0.106] [0.539]** [0.538]*
edu_head_hh== 4.0000 -0.056 0.005 0.179 0.075 .3620 1.138
[0.088] [0.105] [0.185] [0.137] [0.700] [0.698]
edu_head_hh== 5.0000 -0.005 -0.048 0.024 0.049 0.468 -0.497
[0.131] [0.156] [0.276] [0.205] [1.042] [1.040]
edu_head_hh== 6.0000 0.401 0.108 0.651 0.499 8710. -0.039
[0.247]* [0.175] [0.311]* [0.230]** [1.174] [1.171]
HH size -0.131 -0.137 -0.166 -0.172 0.106 -0.143
[0.019]*** [0.023]*** [0.041]** [0.030]*** [0.154] [0.154]
sexhead== 1.0000 0.058 -0.023 0.352 -0.055 -0.155 0.408
[0.093] [0.110] [0.195]* [0.145] [0.737] [0.736]
Land Holding 0.047 0.031 0.107 0.115 -0.170 0.607
[0.017]%* [0.021] [0.037]** [0.027]*** [0.139] [0.138]**
Livestock_Index_PCA 0.235 0.046 0.149 0.457 1.917 1.200
[0.236] [0.281] [0.498] [0.369] [1.880] [1.877]
Total_Non-NREGP_days_last 1 yr. 0.000 0.000 0.000 .00D 0.001 0.001
[0.000]** [0.000]** [0.000]** [0.000]*** [0.001] [0.001]*
days of unemployment per-head -0.000 -0.000 -0.000 -0.000 0.000 0.000
[0.000]* [0.000]*** [0.000] [0.000] [0.001] [0.001]
ratio of NREGS wage to open mkt wage -0.116 -0.130 0.240 -0.138 -0.187 -0.753
[0.057]* [0.068]* [0.120]** [0.089] [0.454] [0.45
wave==  2.0000 -0.210 -0.288 -0.409 -0.369 -0.817 -0.778
[0.090]** [0.107]** [0.189]** [0.140]*** [0.714] [0.712]
wave==  3.0000 -0.237 -0.421 -0.072 -0.696 -3.253 -1.485
[0.169] [0.201]* [0.357] [0.264]*** [1.346]** [1.343]
Observations 1475 1475 1475 1475 1475 1475
R? 0.061 0.526 0.082 0.338 0.070 0.040
F 5.933 3.951 7.516 7.801 5.226 3.398
Sargan Test (Chi. Sg. P-value) 0.7623 0.7386 0.5568 0.5119 0.2520 0.9763
Under Identification Test (Chi-sq. P-Value) 0.0024 0.0024 0.0024 0.0024 0.0024 0.0024
Number of Group 498 498 498 498 498 498
Sargan Test j’ Statistics 0.091 0.111 0.345 0430 0.312 0.001
Number of Instruments 18 18 18 18 18 18
Number of Excluded Instruments 2 2 2 2 2 2

Standard errors in brackets; * p<0.10, ** p<0.05,<0.01
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Online Appendix 6 Effect of cumulative days of NREGS participationvamriability of
consumption/income - OLS Estimates after Collapsing

sd_realmpc sd_pcmfe sd_pcmnfe sd_gmc sd_realmpi
(mean) CD -0.318 -0.147 -0.031 -37.034 -0.916
[0.199] [0.115] [0.050] [11.606]** [0.393]*
(mean) agehead 0.716 0.432 2.702 873.862 20.626
[8.678] [3.885] [2.026] [375.686]** [11.666]*
(mean) agesqr 0.014 0.012 -0.021 -9.527 -0.184
[0.084] [0.038] [0.018] [3.920]* [0.117]
(mean) Head_Education2 -2.267 49.096 5.280 438.054 21.931
[40.359] [29.721]* [9.569] [1937.436] [58.572]
(mean) Head_Education3 49.186 19.808 26.449 6392.19 26.772
[57.616] [28.324] [29.030] [4006.026] [99.905]
(mean) Head_Education4 57.949 -1.971 13.852 -988.79 254.625
[70.034] [33.982] [20.701] [4887.967] [166.484]
(mean) Head_Education5 212.483 70.752 53.744 7195.1 813.010
[132.636] [59.622] [42.508] [8136.384] [366.487]**
(mean) Head_Education6 344.840 90.370 82.660 19386. 579.404
[121.175]* [43.624] [23.630]*** [8085.586]** [214.018]***
(mean) hhsize -21.947 -11.308 -5.200 108.874 -P4.96
[7.862]**= [4.410]* [2.443]* [594.083] [18.134]
(mean) Hindu -22.780 -6.736 6.155 -1531.086 127.771
[62.528] [28.754] [12.113] [3287.242] [99.082]
(mean) Caste2 -186.718 -12.419 -107.187 -2665.087 12.404
[126.321] [52.416] [52.634]* [11034.099] [163.885
(mean) Caste3 -223.265 -89.877 -119.837 -4003.870 219.763
[136.943] [51.166]* [54.089]** [11387.749] [201.0%
(mean) Caste4 -175.520 -4.906 -121.125 -4345.555 4528
[123.094] [50.647] [51.083]** [10903.966] [155.183
(mean) Caste5 -207.128 6.802 -133.512 -5334.068 4562
[131.439] [54.484] [52.351]** [10419.562] [222.6R1
(mean) male -4.657 -36.954 7.554 462.567 -86.703
[48.452] [23.476] [15.323] [2122.080] [81.503]
(mean) landholding 47.580 23.509 6.138 3916.224 .8618
[24.513]* [11.845]* [7.104] [2574.623] [70.738]*
(mean) 4.759 -118.021 38.905 -4.20e+04 -513.326
livestock_index_pca
[340.866] [133.354] [93.879] [27338.880] [746.040]
(mean) nonnregp_days 0.212 0.114 0.038 10.630 0.559
[0.140] [0.062]* [0.042] [6.592] [0.243]*
(mean) unemployed_ph -0.781 -0.300 -0.170 10.141 568
[0.251]%*= [0.154]* [0.077]* [13.431] [0.392]
(mean) relwage -172.956 7.815 -21.324 -1523.775 .0131
[86.357]* [36.656] [18.775] [4745.054] [146.239]
(mean) W2 -2068.925 -727.220 -351.432 13357.349 801432
[763.242]* [508.069] [214.215] [31117.811] [93m8]*
(mean) W3 -1410.497 -543.353 -379.573 34761.219 54375
[567.616]* [410.260] [341.359] [24233.781] [13966]
Observations 500 500 500 500 500
0.248 0.148 0.201 0.170 0.277
F 3.063 3.012 4.130 3.453 4.384

Standard errors in brackets; * p<0.10, ** p<0.05,<0.01
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Online Appendix 7 Effect of cumulative days of NREGS participationvamriability of
consumption/income - IV Estimates after Collapsing

sd_realmpc sd_pcmfi sd_pmmnfe sd_gm sd_realmpi_r
egp
(mean) CD -4.460 -1.116 -0.032 -129.401 -6.150
[1.371]*** [0.401]*** [0.565] [75.084]* [2.288]***
(mean) agehe: 21.26: 8.08¢ -0.13¢ 1332.03f 46.58’
[11.998]* [3.508]** [4.949] [657.273]** [20.031]**
(mean) agesqr -0.203 -0.078 0.018 -14.376 -0.458
[0.120]* [0.035]** [0.049] [6.564]** [0.200]**
(mean) Head_Education2 -37.979 -4.079 50.087 -358.3 -23.196
[64.426] [18.836] [26.574]* [3529.437] [107.565]
(mean) Head_Educatio -62.31: -2.77( 22.90¢ 3905.72 -114.12(
[81.110] [23.714] [33.456] [4443.418] [135.419]
(mean) Head_Education4 -137.088 -37.258 3.444 -2228 8.170
[105.742] [30.916] [43.616] [5792.828] [176.545]
(mean) Head_Education5 -31.171 -10.107 77.516 58a1. 505.122
[147.690] [43.180] [60.919] [8090.870] [246.581]**
(mean) Head_Education6 78.134 12.768 97.774 13208.4 242.386
[124.183] [36.307] [51.223]* [6803.063]* [207.333]
(mean) hhsize -19.877 -4.658 -11.366 155.030 -22.34
[12.903] [3.772] [5.322]** [706.870] [21.543]
(mean) Hindu -14.093 8.431 -6.977 -1337.357 138.748
[58.795 [17.190 [24.251 [3220.934 [98.163
(mean) Caste2 -171.566 -103.216 -12.839 -2327.193 7426
[93.662]* [27.384]** [38.633] [5131.052] [156.376
(mean) Caste3 -226.261 -120.622 -89.794 -4070.675  223.549
[111.456]* [32.586]*** [45.973]* [6105.830] [18@84]
(mean) Caste4 -36.071 -84.582 -8.778 -1235.788 891.6
[106.932] [31.264]**  [44.107] [5857.997] [178.531
(mean) Caste5 -39.460 -89.574 2.147 -1594.984 199.4
[140.061] [40.950]** [57.772] [7672.919] [233.843]
(mean) male 60.198 24.550 -38.754 1908.874 -4.750
[67.218] [19.652] [27.726] [3682.361] [112.225]
(mean) landholding 43.625 5.102 23.619 3828.024 .8683
[20.858]** [6.098 [8.603]*** [1142.654]*= [34.824]**
(mean) livestock_index_pca 331.384 124.499 -127.088 -3.47e+04 -100.594
[339.903] [99.377] [140.202] [18620.795]* [567.495
(mean) nonnregp_days 0.130 0.016 0.116 8.800 0.455
[0.150] [0.044] [0.062]* [8.236] [0.251]*
(mean) unemployed_ -0.10¢ 0.007 -0.31¢ 25.19¢ 0.285
[0.391] [0.114] [0.161]* [21.424) [0.653]
(mean) relwage -54.089 9.826 4,515 1127.036 129.185
[126.343] [36.939] [52.114] [6921.399] [210.939]
(mean) W2 -1077.106 -91.521 -754.753 35475.419 N7 ivig
[635.823]* [185.895] [262.262]**  [34832.052] [1061.556]
*
(mean) W3 -491.461 -138.735 -568.866 55256.173 B3
[634.826] [185.604] [261.851]** [34777.442] [10B892]
Observations 500 500 500 500 500
R? 0.081 0.057 0.14¢ 0.12¢ 0.12¢
F 5.370 4.438 3.684 4.160 7.016
Sargan Test (Chi-Sq. P value) 0.5495 0.7740 0.7267 0.0202 0.2733
Under Identification test (Chi-Sq. 0.000 0.000 0.000 0.000 0.000
P Value)
Sargan Test | Statistics 0.358 0.082 0.122 5.394 1.200
Number of Instrumen 24 24 24 24 24
Number of Excluded Instruments 2 2 2 2 2

Standard errors in brackets
* p<0.10, ** p<0.05, *** p<0.01
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