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Abstract

A rapidly growing body of literature on India’s landmark pro-poor legislation of the last 10
years–the Mahatma Gandhi National Rural Employment Guarantee Act (NREGA)–documents
many of the direct and indirect short-run effects of the program as they have unfolded in the
country’s vast rural economy over the better part of the last decade. Researchers have found
that NREGA increases rural unskilled wages, incentivizes technology adoption, alters cropping
choices, and empowers women—all via the program’s creation of minimum wage jobs for
infrastructure development. While these findings help paint a fuller picture of NREGA’s impact
throughout the rural sector, they lack the ability to account for a key outcome: agricultural
production. Many short-run impacts of NREGA may ripple further in village economies when
taking into account agricultural production and shifts in crop choice due to labor, technology,
and resource incentives altered by the program. This paper uses an agricultural household
model framework to develop an additional farm-profit Slutsky effect that incorporates previous
empirical findings on NREGA and then tests the model’s predictions using a new highly-
detailed national plot-level panel survey to estimate the direction and magnitude of impacts.
The results can also be useful in understanding outcomes of interest in India that may be related
to NREGA, including gender-specific farm production, agricultural labor use, and technology
adoption. (JEL: H53, J43, O13, O33, Q12)

∗ Anil K. Bhargava is a Postdoctoral Research Fellow at the University of Michigan. He can be reached at anilb-
har@umich.edu.
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1 Introduction

A rapidly growing body of literature on India’s landmark pro-poor legislation of the last 10 years–

the Mahatma Gandhi National Rural Employment Guarantee Act (NREGA)–documents many of

the direct and indirect short-run effects of the program as they have unfolded in the country’s

vast rural economy over the better part of the last decade. Researchers have found that NREGA

increases rural unskilled wages, incentivizes technology adoption, alters cropping choices, and

empowers women—all via the program’s creation of minimum wage jobs for infrastructure devel-

opment.

While these findings help paint a fuller picture of NREGA’s impact throughout the rural sec-

tor, they lack the ability to account for a key outcome: agricultural production. Many short-run

impacts of NREGA may ripple further in village economies when taking into account agricultural

production and the shifts in crop choice due to labor, technology, and resource incentives altered

by the program. For example, agricultural wage increases have an ambiguous impact on total

agricultural employment if benefits from associated technology adoption and infrastructure due to

NREGA outweigh higher labor costs. Furthermore, crop choice depends on labor and resource

availability that change due to NREGA and, thus, impacts on agricultural output and productivity

can be difficult to measure.

This paper uses an agricultural household model framework to develop an additional farm-

profit Slutsky effect that incorporates previous empirical findings on NREGA and then tests the

model’s predictions using a new highly-detailed national plot-level panel survey to estimate the

direction and magnitude of impacts. The results can also be useful in understanding outcomes

of interest in India that may be related to NREGA, including gender-specific farm production,

agricultural labor use, and technology adoption.

Previous research shows that NREGA has led to higher incomes, more infrastructure, increased

unskilled agricultural wages, and adoption of agricultural technology (Imbert and Papp, 2013;

Bhargava, 2014; Varshney, Goel, and Meenakshi, 2014). These individual outcomes have the

potential to interact with each other in altering agricultural production. For example, infrastructure,
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technology adoption, and higher household incomes can combine to increase agricultural output

and productivity, as in Binswanger, Khandker, and Rosenzweig (1993). When accounting for this,

there may be further changes in input mixes, consumption, and crop activity in the medium and

long runs.

I develop an agricultural household model to generate expected impacts of NREGA on output

and productivity. The key feature of this model that separates it from previous studies on the topic is

the nonseparability between production and consumption decisions within the household, allowing

for interactions and an additional farm-profit Slutsky effect in the household’s full-income budget

constraint. Including these interactions can correct for any biases that may arise from analyzing

just the consumption or production side alone.

The model extends applications of household farm models in at least two ways. First, it fo-

cuses on a public infrastructure policy intervention with an additional first-order impact in rural

labor markets. There are few empirical applications of the household model to infrastructure in-

vestments and rural wage interventions. Second, it develops linkages from the consumption side

to production. While some of NREGA’s initial impact is on the production side, via public infras-

tructure and wage changes, a large part lands directly in the household’s full-income constraint

via higher wage income and additional employment. This additional income is spent not only on

household consumption and leisure but also agricultural inputs if either the household relies on

family members whose labor is nontradable and dependent on leisure consumed (i.e., the house-

hold is autarkic) or the additional NREGA income relaxes a credit or liquidity constraint in agricul-

tural input markets. The first scenario may hold if NREGA employment is available to a household

but transaction costs are too high to supply labor to other villages and towns. In this case, NREGA

increases household income and the opportunity cost of labor, and this can alter the amount of

family labor used as an input in production.

Analyses of rural wage interventions within household-farm models include Lau et al. (1981),

which simulates impacts of a minimum wage in Taiwan and find almost a 13% decrease in labor

use, 6% reduction in output, and 5-6% less use of fertilizer and animal- and machine-powered
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agricultural technologies. Profits decrease by almost 7% while expenditures increase by over 3%.

The authors found that the income effect of lost farm profits overwhelmed the substitution effect

away from leisure, resulting in lower labor supply. Huffman (1980) primarily studies the role

of human capital in agricultural economies and finds increases in off-farm labor supply due to

investments in education and extension.

Barnum and Squire (1979) focus on endogenous wage-rates in their model of Malaysian agri-

cultural households and calculate elasticities of supply and demand for labor within a household

to measure the impact of policy interventions. They find that an increase in the output price of

marketed goods causes an overall increase in the demand for labor and a reduction in household

labor supply, leading to higher wages for hired labor. Technology adoption leads to similar results.

While analyzing the production side alone would lead one to conclude a decrease in demand for la-

bor as technology adoption increases, the authors instead find an overall increase in the household

wage bill after technology adoption and a wage elasticity of 1.38, albeit with overall decreases in

the amount of labor used.

I quantify the impact on agricultural production under these alternative scenarios using a sim-

ulation method following Taylor and Adelman (2003a). Household-level panel data from India’s

detailed Cost of Cultivation Survey from several states is used to inform the analysis and estimate

impacts of the program on agricultural production, then subsequent impacts on wages, technology

use, crop choice, and labor use, given agricultural production effects.

Section 2 provides more background on the details of NREGA, as well as recent related re-

search findings. Section 3 presents the model and develops testable theoretical hypotheses on the

effect of NREGA on agricultural production, labor use and technology adoption. I describe the

data in Section 4, then lay out the empirical strategy and results in Section 5. Section 6 concludes.

2 NREGA

NREGA offers up to 100 days per year of minimum wage public works employment to rural la-

borers, guaranteeing a job within 15 kilometers of their village within 15 days of application. The
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aim of policymakers is to increase the purchasing power of the poor and develop village infrastruc-

ture, while empowering local governments to improve their effectiveness. Much of what NREGA

has been able to accomplish is through gender empowerment. Nearly half of all NREGA work-

ers are women, far surpassing the 25% quota set by the government at the outset of the program.

Some related work shows impacts on human capital, education and nutrition impacts (Das and

Singh, 2013; Mani et al., 2014; Dasgupta, 2013), as well as significant overall welfare and poverty

impacts (Deininger and Liu, 2013; Klonner and Oldiges, 2013).

The central government incentivizes local governments get involved by covering all NREGA

payments themselves, while transferring responsibility of unemployment benefits to the local level.

Local governments, therefore, have a financial incentive to implement the program, keeping un-

employment low in their villages at no direct cost. Implementation and governance of the program

has improved since the Food for Work program and early days of NREGA. Nevertheless, many of

the earliest studies on NREGA focused on implementation and targeting of the program and found

it to be well-targeted (Liu and Barrett, 2013).

NREGA focuses on improving village infrastructure as a public good. The idea is to allow

workers to physically develop their own villages and pave the way for economic growth and

poverty reduction at home. This contrasts with urban and rural-to-rural migration that often oc-

curs when employment is low and favors physical development outside one’s own village. Sev-

eral studies have discussed the impacts that infrastructure development can make on economies

of marginalized villages (de Janvry, Fafchamps, and Sadoulet 1991; Binswanger, Khandker, and

Rosenzweig 1993; Fan, Hazell, and Thorat 2000; Narayana, Parikh, and Srinivasan 1988), espe-

cially via roads, which make up nearly 20% of all NREGA activity.

Half of the projects focused on water during the early years of NREGA, and, at least on the

extensive margin, farmers with cheaper access to water due NREGA’s water infrastructure devel-

opment have decreased their usage of pumps and costly water-conserving technologies (Bhargava,

2014). Recently NREGA has moved into other agricultural activities, including land development

and forests and private lands, prioritizing those of scheduled castes, tribes, and below-poverty line
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farm households.

The studies pertaining to agriculture have generally found unskilled agricultural wage increases

(Imbert and Papp, 2013; Berg et al., 2012; Shah, 2012; Azam, 2012), an increase in labor-saving

technology adoption (Bhargava, 2014) and changes in cropping patterns (Varshney, Goel, and

Meenakshi, 2014; Gehrke, 2014) due to the program. However, there has yet to be a definitive

answer on agricultural labor force impacts and no studies on NREGA’s impact on agricultural

output or yield. I model these outcomes together in the theoretical model in the next section.

3 The Model

The model starts on the consumption side, then describes household production and profits, and

finally bridges the two together:

maxU(C, l) s.t. Y f ≥ pC+wl (1)

Π = ∑
j
(p jQ j(a,Lj,Kj,h̄)−wjLj− rjKj) (2)

Y f = Π+∑
k

wkLk. (3)

Equation (1) is a two-good utility maximization problem over a household consumption vector,

C, and leisure, l, subject to the full-income budget constraint, Y f . Equation (2) is the household’s

profit function: it produces each good j according to the production function Q j(a,Lj,Kj, h̄),

where Lj is a vector of gender- and task-specific labor activities, Kj is a vector of agricultural

technologies used in the production of good j, and h̄ is a fixed amount of land. The parameter a

is an exogenous production shifter equally available in the production of all goods that measures

levels of village infrastructure.

Equation (3) bridges the consumption and production together by adding profits from equation
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(2) to labor income from all k sources. Together, these yield the household’s full-income Y f , which

is a constraint for household consumption in equation (1).1 Time spent on these k labor activities

plus leisure equals the household’s time constraint, T , which I discuss in more detail below.

3.1 Graphical Illustration

Figure 1 shows a step-by-step illustration of NREGA’s impacts. The left panel of the figure corre-

sponds to equation (1), where the household chooses a bundle of consumption and leisure, (C, l),

subject to household preferences and a budget constraint. The increase in rural wages is reflected

by an inward rotation of the budget line (step 1), or an increase in the price of leisure. For illustra-

tive purposes, I show first the substitution effect from a change in the relative prices using a dashed

line rotated clockwise from the original budget constraint. The substitution effect leaves consump-

tion at the point where this dashed line meets the original indifference curve, I1, keeping utility

constant and resulting in more consumption and less leisure. The income effect leads to a parallel

shift in of the budget constraint from this dashed line. This represents a drop in purchasing power,

and leaves the household with bundle (C, l). The negative income effect reinforces the substitution

effect on leisure assuming it is a normal good.

In the right panel of Figure 1, we show the labor-income and production sides of the household.

The top right graph illustrates the hired labor supply decision as a function of exogenous wages.

Step 2 (though occurring simultaneously with step 1) is a shift up of the wage line due to NREGA

and consequential increase in total household labor supply to L′, resulting in more wage income,

w′L′. At this point, it should be noted that if there is a constraint on a household’s ability to supply

labor at higher wages, then a constrained labor supply curve, Lc will dampen the increase in labor

income from an overall wage increase. The degree to which labor supply may be constrained is a

function of the household’s base income or profit, Π, and village infrastructure, a. Thus, higher

wages represent not just an increasing opportunity cost of leisure (left panel) but also a source

of full-income (top right panel). This connects back to the consumption side in step 3 through a

1 Remittances, transfers or other exogenous income can be added as a third term on the right-hand side of this equation.
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boost in household’s full-income budget constraint from Y to Y ′. Depending on the size of this

shift (i.e., the amount that hired labor supply affects the household’s full income), this can not only

dampen the effect of the higher opportunity cost of leisure on household consumption and leisure

but potentially increase levels of both from the baseline scenario. The way it is drawn in this figure

assumes that consumption increases C′ but the overall impact on leisure is a decrease. In other

words, households work and consume more due to NREGA.

The bottom right panel of Figure (1) completes the story by including crop supply. Nearly all

the variables on which crop supply depends are impacted by NREGA: agricultural wages increase

to w′; other input prices (specifically, the water price) decreases to r′; and village infrastructure

improves, represented by a′ > a. If these latter two impacts of NREGA outweigh the negative

impact on production of higher agricultural wages, then crop supply will shift out. This can vary

from crop to crop, as the amount of unskilled agricultural labor and water use may be different.

Supply shifts out to S′Q (step 4), crop output increases to X ′, and profits increase to Π′. A potential

crop supply constraint, Sc, would be similar to that of the labor-supply constraint in that it depends

on changes in village infrastructure, a. In this case, however, Sc depends also on a household’s

credit and insurance constraints, c, that are both partially a function of exogenous household wage

income, wL. In other words, as wage income increases with NREGA, it can not only impact

household consumption but also alter input use ratios in crop production if the household was

previously under financial constraints. For example, increased technology use by farmers due to

NREGA may be due to three factors: substitution away from labor as a result of higher agricultural

wages (w), a relaxation of credit constraints or income effect allowing purchase of key inputs for

the first time (c), and better connectedness to market towns (a).

Finally, any additional crop profits are funneled back into the full-income constraint on the

consumption side of the model, boosting full income to Y ′′ (step 5). As it is depicted here, the

consumption/leisure bundle increases to (C′′, l′′). Higher crop profits also shift in the labor supply

curve (step 6), dampening wage income gains due to NREGA. At this point, one can see that further

reverberations may take place: when the labor supply curve shifts in in step 6, wage income will
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decrease, shifting Y down and potentially affecting crop supply again through the credit constraint

that is dependent on wL. But these additional impacts between crop profits and wage income will

get smaller with each iteration and have less significant impacts.

In sum, one would expect consumption and wage income to increase from original levels but

leisure, labor supply, and crop profits to have ambiguous changes as a result of NREGA. Indeed,

this scenario is consistent with the empirical findings on NREGA to date: household consumption

and incomes are up, labor/leisure changes are uncertain, and crop output and profits are unknown.

It is this latter impact that we address in this paper. In the next subsection, I derive the mathemat-

ical conditions under which output and profits will increase and also look to see how crop input

usage is affected and whether there are any further impacts the household labor/leisure choice,

corresponding to steps 5 and 6.

3.2 Comparative Statics

Assuming Cobb-Douglas forms of the utility and production functions allows equations (1)–(3) to

be solved for levels of optimal consumption, leisure, labor, and crop input and output, all of which

are functions of exogenous parameters only.

As an example, the optimal agricultural labor supply function will be

L∗a = La(pc, pQ,wa,wN ,wo,T,α,a,β ,r), (4)

where for simplicity we further assume a composite consumption good, C, and single crop pro-

duced, Q, with corresponding prices pc and pQ; only agricultural and NREGA work is available in

the village at wages wa and wN ; and the opportunity cost of leisure, wo, falls between agricultural

and NREGA wages. I define the household time constraint as T , the two-good constant-returns-

to-scale exponent of the utility function as α , the production function parameter representing in-

frastructure is a, the Cobb-Douglas exponent vector on the production side is β , and the vector of

capital prices is r. Additional gender- and task-specific wages can be added in a general wage vec-
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tor, w, if they are relevant for the farm-household, and additional crops with their own parameters

can also be included.

The optimal agricultural production and full-income functions, then, can be written as the

system

Q∗j = Q j(a,L∗j ,K
∗
j , h̄) (5)

Y ∗ = ∑
j
(p jQ∗j −wjL∗j − rjK∗j )+ ∑

k 6=N
wkL∗k +wNL∗N , (6)

where the asterisks indicate the optimal values from solving equations (1)–(3) and NREGA work

is separated from other types of employment in the full income equation. Using the mathematical

approach of Taylor and Adelman (2003a), comparative statics are obtained that lead to testable

hypotheses of the impact of NREGA on agricultural production, labor supply, and technology

use. These impacts are broken down in order to highlight the linkages discussed above between

production and consumption.

The change in agricultural production due to NREGA, N, is

∂Q j

∂N
=

∂Q j

∂Np̄,Ȳ
+

∂Q j

∂Y
∂Y
∂Np̄

+
∂Q j

∂w
∂w
∂N

+
∂Q j

∂ r
∂ r
∂N

, (7)

where the first term on the right hand side is the impact of NREGA holding all prices and income

constant. Then, effects travel through the full-income constraint (second term) and other endoge-

nous prices, such as wages and rental prices (final terms). As we add more varieties of labor and

capital into the production function, the number of terms on the right hand side grows. For exam-

ple, NREGA has a larger relative impact on the agricultural wages of women than on men. This

has the potential to impact production of crop j more if the crop is highly dependent on work

traditionally done by women, such as weeding and rice transplanting.

One can also measure the impacts of NREGA on agricultural inputs using this method. For

tractor use on a plot growing crop j, the impact of NREGA is
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∂KT
j

∂N
=

∂KT
j

∂Np̄,Ȳ
+

∂KT
j

∂Y
∂Y
∂Np̄

+
∂KT

j

∂w
∂w
∂N

+
∂KT

j

∂ r
∂ r
∂N

, (8)

where the impact via prices of substitute and complement technologies are captured in the last

term. The impact on female labor used on crop j is

∂L f
j

∂N
=

∂L f
j

∂Np̄,Ȳ
+

∂L f
j

∂Y
∂Y
∂Np̄

+
∂L f

j

∂w
∂w
∂N

+
∂L f

j

∂ r
∂ r
∂N

, (9)

where impacts via NREGA’s wage effects are captured in the second-to-last term.

Finally, to measure impacts on the amount of labor a household supplies to the hired labor mar-

ket, I incorporate the changes in agricultural production (from equation (7) or step 4 in Figure 1)

and generate a new full-income that is explicitly written as a function of output. This corresponds

to Y ′′ in Figure (1). I then again isolate the various impacts of NREGA so that

∂L
∂N

=
∂L

∂Np̄,Ȳ
+

∂L
∂Y

∂Y (Q)

∂Np̄
+

∂L
∂w

∂w
∂N

+
∂L
∂ r

∂ r
∂N

. (10)

Although agricultural production is given and only impacts household labor supply via the second

term on the right-hand side of this equation, further reverberations can take place via the full-

income and crop-profit effects in the last two terms. This labor-supply effect can be broken down

into hired agriculture and public works labor—the two income sources that are assumed to be

available in a typical NREGA village. This can also be extended to include other types of wage

work, such as construction or urban jobs requiring migration.

As in the graphical depictions in Section 3.2, many of these results are theoretically ambiguous

in both sign and magnitude, but this has provided insights on the channels through which impacts

of NREGA are affecting household economies. In the following sections, the data is presented and

testable hypotheses generated for empirical estimations.
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4 Data Description

To measure impacts of the program, we use household-level panel data from India’s detailed Cost

of Cultivation survey conducted in 18 states. Table 1 lists the states, number of holdings, and

crops in India for which there is plot-level data over the period 2011-2014. There is similar data

available for the panel periods 2002-2005, 2005-2008, and 2008-2011. Most states in the sample

have between 300-600 holdings and almost all include details on the staple crops of wheat and rice

paddy. Data on cash crops is also available.

Table 2 shows state-level averages on input use, costs, and returns for rice production in 2008-

2009. Each of the 18 observations represents an average from each state listed in Table 1. The

average plot used about 45 kilograms of seed, representing a cost of Rs. 1,231 per hectare culti-

vated. More was spent on fertilizer per hectare. Farmers employed casual labor more than family

labor, and attached labor accounted for just 2% of farm workers. Nearly 90% of all machines used

were custom-hired as opposed to owned. Including insecticides, irrigation, and all other costs, the

total cost of cultivation is just under Rs. 30,000 per hectare. The total returns to cultivation is the

sum of the main product value and by-product value, or Rs. 37,000 per hectare. This implies an

average agricultural profit of Rs. 7,000 per year (or 115 USD).

Table 3 digs deeper into rice production of Karnataka state. This type of data can be generated

for all states and crops listed in Table 1. Of the 450 sample farms in Karnataka, 228 grew rice on an

average of one hectare per holding and produced 64 quintals. As opposed to the national average

of Rs. 34,000, the value of production in Karnataka for rice was about Rs. 52,000—40% higher.

Casual labor was used twice as much as the family variety, and about twice as much fertilizer was

applied compared to the national average across all crops. Karnataka is a coastal state in South

India that is relatively developed in the country, so these numbers are relatively high within the

country.

Not shown in these tables is much additional data on labor use by worker type, gender, and task.

For example, the data documents weekly the number of hours women in each household operate

hand-powered threshers and attached male workers drive bullock carts. There is also time-use
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data for upkeep and maintenance of animals, machines, and land and time spent on value-added

activities. We were also able to obtain weekly data on use of fertilizers and chemicals; soil specifics

(texture, color, drainage, and erosion); irrigation source and structures; type and breed of animal

and purpose of use; use and ownership of nearly 50 agricultural technologies; and terms of credit,

purpose of loans, and repayment details. The quantity and detail of this data will be useful in

applying different types of empirical methodologies, as described in the next section, on a range

of outcomes of interest.

5 Methodology and Results

We use a method closely resembling that of Taylor and Adelman (2003a) by inserting observed

values from the data to conduct a numerical analysis. Taylor and Adelman conducted experiments

on price decreases of staple crops, income transfers, and the combination of the two using 1993

survey data in the state of Michoacan, Mexico. In this analysis, I experiment with wage increases,

water-intensive technology price decreases, and infrastructure improvements using the 2014 COCS

data in the state of Karnataka, India.

Previous research has suggested a roughly 5 percent unskilled agricultural wage increase due

to NREGA. This is also incorporated into the simulation model, along with a range of potential

impacts via technology prices and infrastructure. The output elasticity with respect to labor (βL)

in the most simple model is equal to the share of labor in j’s value added, which under a Cobb-

Douglas technology is

βL =
wL j

p jQ j
. (11)

The denominator in equation (11) is the revenue from paddy production observed in Table 3,

or Rs. 52,379. The numerator is the value of total labor inputs: 4,369 (family) + 34 (attached) +

8,281 (hired) = 12,684, yielding a βL = .24. This and the implied share for capital are reported at

the top of Table 4. I do not include other inputs in this simple exercise, although I do account for
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them in determining the base farm profit. The initial constant, or β0, can be found by solving the

production function given these shares, labor, and capital.

From this data, one observes an average daily wage of about Rs. 100 per day for Karnataka

rice laborers, and, thus, I deduce an output price of Rs. 815 per quintal. Normalizing all prices to

1 for the baseline scenario and using actual amounts of labor hours observed in the data (1082.79)

implies an output of 8082.79—a multiple of 125 times the quintal unit. This yields the observed

base farm profit of Rs. 7000. The household time constraint is set to 3,429 hours per season.

The first experiment is to increase agricultural wages 5 percent, as has been estimated due to

NREGA. Table 4 shows the normalized wage increases to 1.05 and shows calculated percentage

changes in key outcomes from the baseline scenario. This agricultural wage increase results in less

labor used on the household farm by 6.24 percent, decreasing output and profits by 1.5 percent.

Full income, however, increases slightly due to decreased leisure demand of 4.19 percent. The

extra wage income goes to consumption of both market goods and rice.2 Higher rice demand and

lower rice output translates to a decrease in marketed surplus of the crop by 2.15 percent. In this

scenario, the household also switches from a net buyer of hired labor to net supplier.

In Table 5, infrastructure and technology-adoption productivity impacts are calculated by in-

creasing β0 by 10 percent. In this case, labor demand, output, and farm profits increase 6–12

percent and full income increases by almost 10 percent. Both consumption and leisure increases,

as well as marketed surplus, and households hire over four times as much hired labor as before.

Thus, even without accounting for any potential impacts on water-related technology prices, un-

der these estimated parameter values, NREGA increases agricultural output and marketed surplus.

Hired agricultural labor use also increases and overcompensates for the decrease in family labor

supply.

In future work, these numerical estimates will be compared against regression estimates from

household-plot panel data. Variation in the rollout of the program has allowed wide use of difference-

in-differences regression (Imbert and Papp, 2013; Azam, 2012; Berg et al., 2012) as well as regres-

2 Here, we separate out the consumption variable between rice and other consumption goods in order to calculate
changes in marketed surplus.
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sion discontinuity design (Bhargava, 2014). Regression discontinuity design is a natural way to

identify impacts of NREGA because the program was intentionally rolled out from the poorest to

the richest districts in the country using an arbitrary cutoff of Phase I implementation at district

200. Thus, provided a reasonable degree of nonmanipulability of the forcing variable, regression

discontinuity design has the identification qualities of a randomized control trial in the neighbor-

hood of the 200-district cutoff. However, while districts not complying with this strict 200 district

cutoff can be identified, it is not entirely clear how the degree of implementation varies with the

poverty index of the districts. Difference-in-differences does not rely on districts on either side

of the cutoff to be similar, but instead necessitates understanding and control of time trends in

treatment and control groups that could bias impact estimates.

6 Conclusion and Future Work

Farm owners in India have received much attention for apparent discontent with increases in agri-

cultural wages resulting from NREGA. However, using an agricultural household model that also

incorporates infrastructure and price changes, it is possible that the overall program effect pos-

itively impacts output, profits, and labor demand. This research aims to document under what

circumstances this may be the case. I use an agricultural household model to capture compre-

hensive effects on NREGA farm households that both receive income from the program and face

higher agricultural wages because of it.

Results from this research may have important impacts on policy, especially as the future of

the NREGA program continues to come under debate. Labor use in agriculture decreases with the

wage effect alone, and when considering this impact alone, an eventual end to the law would ter-

minate important work opportunities and reduce total rural employment. However, infrastructure

impacts may counter these negative effects on production and even outweigh them in increasing

agricultural income. It is crucial to consider all these related impacts within a rural economy when

designing and evaluating such large-scale policies.
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In the long run, infrastructure impacts will remain after NREGA while one might expect real

wages to deflate to previous levels. However, this may not be the case if technology adoption

incentivized by higher unskilled agricultural wages is permanent. This could decrease agricultural

labor demand. On the other hand, if the custom-hire market is strong (in the data used here,

there is an observed reliance on the custom-hire market for machine–powered implements), then

technology adoption may be a seasonal decision, which would allow labor demand and wages

to adjust seasonally as well. Despite this, infrastructure, technology, and labor income effects

together boost production and labor demand by enough within this modest simulation exercise to

compensate for the wage increases.

Future work will focus on extending the household-farm model to include technologies and

labor types that can be added as variables in the production function. It will also be important to

account for the larger percent increases in wages for women and determine how male and female

labor supplies and demands are changing. Empirically, regression analysis with panel data will be

compared against these simulation results.
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Tables and Figures

Table 1: Crops selected for the block year 2011-2014 under the comprehensive scheme for studying
the cost of cultivation of principal crops in India
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Table 2: 2008-09 State Plot-Level Averages of Input Use, Costs, Output, and Yield Values for Rice
Paddy
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Table 3: Summary Statistics for Selected Sample Plots for Rice Cultivation in Karnataka, 2008-09
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Table 4: Results of Share-Based Estimation Method of NREGA’s Impacts through Wages using
Recursive Agricultural Household Model
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Table 5: Results of Share-Based Estimation Method of NREGA’s Impacts through Wages and
Productivity Increases from Infrastructure and Technology Adoption using Recursive Agricultural
Household Model
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