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Abstract

Workfare programs—cash transfers conditioned on public-works labor—are usually
justified on redistributive grounds. This paper asks whether they can also be justi-
fied as competition policy: by giving workers an outside option, workfare erodes em-
ployer market power. I combine evidence from a randomized workfare expansion in
India (Muralidharan et al. (2023)) with new estimates of wage markdowns from the
ICRISAT-VDSA survey to motivate and discipline a quantitative model of oligopsonis-
tic competition with workfare (Berger et al. (2022)). Calibrated to key features of the
setting, the model predicts that the procompetitive effects of workfare raise aggregate
output 6% relative to a no-policy benchmark. The model implies that for every dollar
of increased earnings due to the Indian workfare expansion, households gained an ad-
ditional 34 cents due to the reduction in employer market power. Once the utility cost
of workfare labor is taken into account, a constrained planner would choose a program
as large as the one observed only if workfare were two and a half times as productive as
the median private-sector firm. On their own, the procompetitive gains from workfare
are therefore insufficient to rationalize the observed scale of the program.

Keywords: Oligopsonistic competition, efficiency, workfare programs.

JEL classifications: O11, J42, E24, J48.

*ad6790@nyu.edu. I am indebted to Virgiliu Midrigan, Martin Rotemberg and Alessandra Peter. For
detailed comments and discussions, I am grateful to Raquel Fernandez, Corina Boar, Paolo Martellini, Anmol
Bhandari, Venky Venkateswaran, Boyan Jovanovic, Guido Menzio, Niklas Engbom, Debraj Ray, Arielle
Bernhardt, Sharon Traiberman, Tishara Garg, Mahdi Ebsim and participants at the Student Macro and
Applied Micro Lunches at NYU. All errors are mine.


mailto:ad6790@nyu.edu

1 Introduction

Welfare policy in developing countries is commonly implemented through workfare programs
(World Bank (2015), Besley and Coate (1992)). Workfare programs (also called employment
guarantee programs) condition cash transfers on short-term, manual employment on public
works. Beyond their redistributive role, workfare programs also create an outside option for
workers and may therefore reduce employer market power. This paper focuses on workfare
as a form of procompetitive policy.

I develop a quantitative model of oligopsonistic competition with endogenous wage mark-
downs, building on preference-based models of labor market power (Berger et al. (2022),
Berger et al. (2025)). Workers’ disutility from supplying labor involves imperfect substi-
tution across firms, between workfare and private employment within a labor market, and
across labor markets. Workfare, where the wage is exogenously set, draws workers away
from private employers, flattening firms’ residual labor supply curves and reducing wage
markdowns. I characterize the effects of workfare on equilibrium private-sector wages and
employment, and show how these effects depend on labor market concentration. Under
parameterizations made precise in the analysis, the procompetitive effects of workfare can
increase both private-sector wages and employment, with larger effects in more concentrated
labor markets. These comparative statics motivate the calibration strategy and guide the
interpretation of the quantitative results.

I discipline the model using evidence from a randomized expansion of India’s workfare
program in Andhra Pradesh (Muralidharan et al. (2023)). A reform that increased work-
fare participation also raised private-sector wages and private employment. The increase in
private employment can be rationalized by the multiple treatments that the workfare expan-
sion entails: increased cash transfers, the creation of productive public assets, and reduced
employer market power. One of the findings of the workfare expansion experiment was that
employment effects were larger in villages with more concentrated labor markets. The model
delivers a theoretical mapping from labor market concentration to the size of the procom-
petitive effect, allowing this treatment-effect heterogeneity to identify the strength of the
market power channel. I combine this moment with new evidence on wage markdowns in
rural India to discipline the substitution elasticities governing employer market power. In
particular, the aggregate wage markdown, the absence of a wage-size relationship, and the
employment treatment gradient with respect to concentration jointly identify the elasticities

that determine firms’ labor supply curves.



The calibrated model implies substantial procompetitive effects of workfare on both pri-
vate wages and employment. Roughly one sixth of the observed increase in private employ-
ment and one third of the increase in private wages generated by the workfare expansion can
be attributed to reductions in employer market power. Put differently, for every dollar of
additional household earnings generated due to the workfare expansion, households earned
an additional 34 cents through higher private-sector earnings arising from reduced employer
market power. The procompetitive effects of workfare raise aggregate output by 6% relative
to a no-workfare benchmark. I use the calibrated model to study optimal policy. A planner
who is constrained to implement equilibrium allocations can regulate the size of the workfare
sector by choosing the workfare wage. Workfare reduces employer market power but diverts
labor toward a public sector that is initially assumed to be unproductive. When distortions
from employer market power are sufficiently severe, the planner optimally implements a pos-
itive level of workfare despite its lack of direct productive value. In the calibrated economy,
however, the planner chooses not to operate workfare. I then allow workfare to produce
output and ask what level of productivity would justify the observed scale of the program.
The model implies that, if workfare uses the same production technology as private firms, it
must be roughly two and a half times as productive as the median private firm to rationalize
its observed scale.

Finally, I compare workfare with a more conventional labor market intervention, the min-
imum wage. An optimally chosen minimum wage dominates workfare as a procompetitive
policy. However, when the minimum wage is not set optimally, a modestly productive work-
fare program can deliver larger welfare gains. This comparison is particularly relevant in
environments where the level or enforcement of minimum wage regulations is imperfect.

The remainder of the paper proceeds as follows. Section 2 reviews the related literature.
Section 3 presents evidence from the randomized experiment together with new evidence on
wage markdowns from a survey of the rural agrarian economy in India. Section 4 develops
the model and characterizes the effects of workfare on employer market power. Section 5
calibrates the model and quantifies the procompetitive multiplier. Section 6 studies optimal

policy. Section 7 concludes. Proofs and additional derivations are collected in the appendix.

2 Literature

This paper contributes to the literature on labor market power. I use a preference-based

quantitative model of market power (Atkeson and Burstein (2008), Edmond et al. (2015),



Berger et al. (2022), Berger et al. (2025)) to study the labor market consequences of a policy
that is widely used in developing countries: workfare (World Bank (2015),Besley and Coate
(1992)).

A growing literature documents substantial employer market power in developing coun-
tries. Armangué-Jubert et al. (2025) and Brooks et al. (2021) estimate sizable wage mark-
downs among enterprises and formal and informal manufacturing. Sharma (2024) provides
evidence of employer collusion in the textile industry in South India, while Felix (2026) docu-
ments labor market power among manufacturing firms in Brazil. Amodio et al. (2025) studies
how self-employment shapes employer market power in Peru. I complement this literature
by studying employer market power in a rural agrarian economy and by asking how workfare
programs shape employer market power through their effect on workers’ outside options.

The paper contributes to the largely empirical literature on workfare programs (Muralid-
haran et al. (2016), Imbert and Papp (2015), Imbert and Papp (2020), Klonner and Oldiges
(2022)). Building on the experimental evidence in Muralidharan et al. (2023), I ask how
much of the observed increase in private-sector employment and wages can be explained by
reductions in employer market power. More broadly, the paper asks how far efficiency con-
siderations alone can justify the scale of workfare programs. The paper is also related to the
literature on quantifying equilibrium effects of policies in developing countries (Rotemberg
(2019)).

Methodologically, the paper extends the quantitative framework of Berger et al. (2022) by
introducing public employment as an additional outside option for workers. This extension
yields new theoretical results on how public employment affects wage markdowns, aggregate
employment and wages. Whereas Felix (2026) uses the framework to estimate labor supply
elasticities, I exploit its general equilibrium structure to quantify the procompetitive effects
of workfare and conduct policy counterfactuals. In discussing how workfare compares with
the minimum wage as a labor market intervention, the paper suggests an alternative role for
public employment (Berger et al. (2025)).

Finally, this paper speaks to the literature on labor markets in developing countries
(Breza and Kaur (2025)) by combining insights from that literature with a structural model
of labor market power. In doing so, it provides a structural evaluation of a randomized policy

intervention in the spirit of Buera et al. (2020) and Kaboski and Townsend (2011).



3 Evidence

Fact 1: Workfare expansion in India increased wages and employment at privately

owned firms.

Muralidharan et al. (2023) randomized a workfare expansion in the Indian state of Andhra
Pradesh in 2011. In a random set of sub-districts, erstwhile cash disbursal of workfare
payments was replaced with digital transfers. Digital payments reduced payment delays
and leakages due to corruption, which were rampant under the cash disbursal regime. The
reform had large effects on program access: workfare participation as measured by labor days
spent in workfare went up by 30%!. The increased competition for labor drove reservation
wages and realized private wages up: wages for labor went up by 10%. Interestingly, private
employment (as measured by days spent in wage work) also went up, by 18%.

Muralidharan et al. (2023) find an earnings multiplier associated with the workfare ex-
pansion of about 7 - for every dollar of increased income due to the workfare expansion,
total household income went up by 7 dollars?. The equilibrium effect of a workfare expansion
on the economy works through a number of channels. Increased transfers through workfare
have an associated fiscal multiplier. The best estimate of the fiscal multiplier in a comparable
setting comes from Egger et al. (2022), who estimate it to be 2.5. While Egger et al. (2022)’s
estimate comes from a transitory fiscal transfer, the Indian workfare program was widely
expected to stay, and so the fiscal multiplier associated with the workfare expansion is likely
higher. The workfare program also creates productive public assets such as roads, irrigation
systems, etc. An increase in the marginal product of labor due to the public goods created
by workfare could explain the joint increase in private employment and wages. However,
reliable estimates of the productivity gains generated by workfare assets do not exist, and so

it is not clear how important this channel might be.

Fact 2: Private employment effects of the workfare expansion were larger in

villages with more concentrated landholdings.

Workfare has a potential procompetitive effect, which acts through the reduction in firm

IThe baseline survey was conducted in June 2010, the improvement was implemented in June 2011 and
the endline survey was conducted in June 2012. June is the agricultural lean season, and hence in this month
the demand for workfare peaks. The experiment focussed on labor market outcomes in the month of June.

2Table 1 in Muralidharan et al. (2023) reports annual workfare earnings of households went up by Rs.
1295, while total earnings went up by Rs. 9579.



wage markdowns. Muralidharan et al. (2023) find that employment treatment effects of the
workfare expansion are bigger in villages with a larger landholdings-based HHI. Muralidharan
et al. (2023)’s setting is primarily agrarian; hence land-holdings concentration is plausibly
correlated with labor market concentration. The treatment effect heterogeneity with respect
to HHI is informative about the importance of the labor market power channel.

A structural model of labor market power would enable us to isolate the labor market
power channel. How important might labor market power be in rural India? Existing es-
timates for wage markdowns in developing countries are only suggestive, since none of the
estimates are specialised to a rural, primarily agrarian setting. Brooks et al. (2021) esti-
mate wage markdowns between 30% to 70% of the worker’s marginal product in Indian
manufacturing, using data from the Annual Survey of Industries. Felix (2026) finds a wage
markdown of 50% using data on formal sector workers and firms in Brazil. Armangué-Jubert
et al. (2025) use formal sector data from the World Bank Enterprise Survey to estimate a

wage markdown of 46% for Indian formal sector firms.
Fact 3: Wage markdowns are pervasive in rural India.

ICRISAT (Townsend (1994), Rosenzweig (2003)) maintains a plot-level panel running
between 2009-2014 for 18 villages spread across south and central India, called Village Dy-
namics of South Asia (Foster and Rosenzweig (2022)). The VDSA includes rich data on
the agricultural production process that enables backing out an estimate of the wage mark-
down. The strategy will follow two steps: under the assumption that farm production is
Cobb-Douglas in labor hours, land and materials, I will estimate the elasticity of output
to hours. Thereafter, this estimate is used to back out the wage markdown as the wedge
between M RPL and the wage per hour.

Y. s is revenue on parcel ¢ in year ¢ and season s3. L;, s is the total labor hours including
family labor hours. T;, s is the size of the cultivated parcel. M, is the total monetary value
of materials, such as seed, pesticide, fertilizer, etc. Materials also include capital use such
as tractor hours. When rented, machinery hours are valued at rent per hour. When owned,
I impute the rent as the village-level median of rental prices for that machinery. p(i) is the
plot that the parcel belongs to. «,;) are features of the plot invariant over time. v, ¢ s c(it.s)
is a fixed effect that captures specific features of village, year, season and ‘main crop’; where

main crop is the crop grown over the largest parcel on the plot in year ¢, season s. I estimate

35 is Kharif for summer crops and Rabi for winter crops.



a specification of the following form:

IOg Y;,t,s = BL 1Og Li,t,s + BT log T;,t,s + BM 1Og Mi,t,s + a/p(i) + Vv(i),t,s,c(i,t,s) + Mit,s (]-)

Identification exploits variation in log labor hours across parcels within a village x year x
season X main-crop cell; the plot fixed effects ay,(;) absorb time-invariant differences in plot
quality. (1) delivers 3, = 0.49.

Specification (1) is subject to an endogeneity concern; suppose the farmer observes a
private signal w; ;s that correlates positively with output and either positively or negatively
with labor hours used. Importantly, suppose this signal is not absorbed by the rich structure
of fixed effects included in (1). Following the control function approach of Levinsohn and
Petrin (2003) delivers a bias-corrected estimate of 5. Under the assumption that materials
use is frictionless and monotonic in the signal, the signal is explicitly controlled for using
a nonlinear function in materials (flexible in the signal) and plot size (predetermined with
respect to the signal). A detailed explanation of the procedure is contained in the appendix.
The estimate pr = 0.403 corrects the upward bias in the OLS (1).

Equipped with pr from the above regression, the wage markdown is backed out by
constructing wage per hour and the M RPL. Wage per hour is constructed using detailed
data on hired hours (harvesting, weeding, etc.) and activity-specific wage per hour. Let A

be the set of activities.

Doaca Liiet * wage_per_houri s

Do Lt
MRPL is constructed using data on total revenue at the parcel, season and year level,

together with the total labor hours hired and the estimate of g.

wage; ¢.s =

revenue; ¢ s
total
Za Li,t,s,a

The markdown, then, is the wedge between the wage and M RPL.

MRPL;s = prL

wage; ¢ s

Hits = MRPLy,,

Averaging markdowns on a plot across season-years and parcels, it is found that 11% have
p > 1% T attribute these to measurement error and retain the parcels for which y < 1 (Faia

et al. (2026)). Figure 1 presents the distribution of plot-level wage markdowns. The left

418.5% of parcels across season years have a p > 1 prior to averaging. The average is parcel area weighted.



panel presents the distribution of markdowns conditional on p < 1, the right panel presents

the unconditional distribution.
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Figure 1: Plot-level markdown ji; = area-weighted mean of strip-level u across the plot’s
(year, season, sub-parcel) cells. Strip-level p is 5/95-trimmed throughout. Panel A applies
an additional strip-level rule: strips with © > 1 are dropped before area-weighting, so u; <1
by construction. This removes 86 plots (4.6% of the full sample) — those whose every strip
had g > 1 — leaving n = 1,765. Panel B retains all strips; the full sample has n = 1,851
plots, of which 11.7% have fi; > 1 (dashed line at g = 1). Green and blue dotted lines mark
the median and mean.

Fact 4: Wage markdowns are bigger on larger plots.

I estimate the following specification that relates the wage markdowns calculated above

to the size of the plot:

log piprs = v -log(plot_area,; ) + Vyp)tsclpts) T Eits

Here, plot level markdowns are an area-weighted average of parcel-level markdowns. Iden-
tifying variation is across-plot, within village, year, season and crop. Figure 2 shows that
bigger plots have bigger wage markdowns. The elasticity of markdowns with respect to plot
size is -0.15, statistically significant at 1%.

One concern might be that bigger parcels operate a technology with higher capital share.
This might inflate M RPL relative to the wage, because imposing a common production
technology exaggerates the elasticity of output with respect to labor on larger plots. In the
appendix, I show that materials as a share of revenue are not systematically different across

plot sizes (Table 5).



Summary of Facts

A workfare expansion in India increased employment and wages at privately owned firms
(Fact 1). The measured treatment effect of the workfare expansion bundles together a num-
ber of channels. The heterogenous treatment effect in more concentrated labor markets (Fact
2) suggests a role for the procompetitive channel. Fact 3 establishes that a rural agrarian
economy surveyed in ICRISAT-VDSA, similar to Muralidharan et al. (2023)’s setting, fea-
tures pervasive wage markdowns. Fact 4 establishes that bigger plots implement larger wage
markdowns. Fact 3 and 4 by themselves are not evidence of labor market power - they
could be rationalized, for instance, in a model of size dependent frictions (Hsieh and Klenow
(2009)). I interpret the evidence on wage markdowns through the lens of a model of mar-
ket power, that enables us to speak to Facts 1 and 2. The model endogenously generates
the documented relationship between size and market power (Atkeson and Burstein (2008),
Edmond et al. (2015), Berger et al. (2022), Berger et al. (2025)). Disciplining the model to
quantitatively match Fact 2 (bigger treatment effects in more concentrated markets) enables
us to back out the contribution of labor market power channel to the aggregate employment

and wage effects documented in Fact 1.

—— OLS slope y= —0.153 (SE 0.022)
0.4 1 95% ClI (cluster-village, G=18)

0.0 ®s0.

log(area-weighted fi), residualised on same FE

2 0 0 1 2
log(total plot area), residualised on village x year x season x main_crop
Figure 2: Residualised binscatter of logu on log(plot_area) partialling out vil-
lage x year x season x main-crop fixed effects. 20 equal-frequency bins; shaded band is
the 95% CI under village-level clustering (G = 18). 7 = —0.15 (SE 0.022), n = 7,980.



4 Model

I develop a model of oligopsonistic competition with endogenously variable wage markdowns
that features a positive relationship between firm size and the wage markdown. The model
consists of a continuum of local labor markets with a finite number of firms and a workfare
option in each labor market (Berger et al. (2022), Berger et al. (2025)). A representa-
tive household allocates ex-ante identical workers across firms and workfare in each market.
Workers draw logit preference shocks at three levels: the market, workfare versus the private
economy, and firms within the private economy. As a firm becomes bigger, the labor sup-
ply facing it becomes steeper; generating a positive covariance between size and markdown.
Workfare takes away a share of the local labor market, flattening the labor supply curve fac-
ing firms and reducing wage markdowns. Effects are biggest at the largest firms that directly

compete with workfare for labor.

4.1 Environment

The economy consists of j € [0, 1] labor markets; within each labor market there is a market
(‘private’) sector and a workfare option. The market sector consists of m; firms heterogenous
in productivity. The workfare sector consists of a workfare project with exogenously given

wage W;.
4.1.1 Household

A representative household allocates measure n;; workers to firm ¢ in labor market j and a
measure {n}'} workers to the workfare program in labor market j. The disutility from labor
is three-nested CES; with the microfoundation of three-level logit shocks. The consumption
good ¢;; is perfectly substitutable across firms and is numeraire. The household is one-period

lived, and its earnings consist of labor earnings from the private market for labor, the workfare



sector and profits subject to a tax 7 used to finance the workfare program.

max U(C,N)

{eijmizny}

1
s.t. C= / (Z Wi M5 + QI)JTL;U> dj + (1 - T)H
0 i
1 " PN
where C:/ Zcijdj nj = (Z(nw)">
0 3 )
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0

The CES structure of the model allocates IV across labor markets, across private and workfare
sectors within each labor market and across firms within the private sector. An increase in
N is thought of as drawing workers into the labor market, from unemployment, unpaid work
at home and self-employment®. In Muralidharan et al. (2023)’s baseline survey, the typical
household works in the labor market (private and workfare) for half a month, hence any
constraint on N is non-binding. For workfare to affect firm wage markdowns, firms need to

be granular in local labor markets — this motivates a model of oligopsonistic competition.

4.1.2 Firms

To become big, a firm must draw workers farther in preference space. This delivers an upward
sloping labor supply curve, which the firm internalises when it solves its profit maximization
problem. The firm hires too little relative to the competitive benchmark due to the externality
imposed by the marginal worker on the wage paid by the firm to all its workers. The
household’s first order condition implies the labor supply curve facing firm ¢ in village j:

BN CANIANINY
=) () ()W 2

where the following are true by definition

mj 1
PP _— ;. . — apPmP . — P
win; = g wigni;  wing = w;n; +wing;  WN = / w;n; dj
A 0
=1

SDonovan et al. (2023) argue that self-employment and unemployment are comparable states in developing
countries. Amodio et al. (2025) study how self-employment shapes the labor market power of firms in Peru
- that is not the focus of this paper.
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which, given the CES structure imply wage indices:

1
m; T+n 1 1 ﬁle
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i

Firms draw idiosyncratic productivity z;; and operate a decreasing returns to scale technology.
The firm’s problem is given by:

(07 P w
max { zi;nf; — wij (nij, nf, nf’, N, W) ny; }
1]

Ny AR
subject to  w;; (nijan?n;qu7W):(_;) (_J> (ﬁ) W

n' n;

] J

Note that the firm is restricted to linear pricing (Bornstein and Peter (2025)). The assumption
is supported by evidence on common village-level wages in developing countries (Breza and
Kaur (2025)). Common village-level wages also imply that wage dispersion across firms is
eliminated; the quantitative model will utilize this evidence as a calibration target. The

firm’s first order condition delivers the usual Lerner index:

Y ow;
O{i — wzj + 1] ij
iy on;
Ologw; ; -1
R ij
Define ¢;; = [azogmj} . Then,
Yij Eij
Wij = Uija;7 Hij = 1re (3)
ij ij

4.1.3 Workfare

Workfare is an outside option in each labor market. Workfare has no objective - workers see
the exogenous workfare wage and get allocated away from firms. Workfare, thus, affects the
equilibrium by taking away a share of the local labor market. The idea is to ask; how far can
we go making a case for workfare which is purely grounded in efficiency? In the quantitative
exercise, workfare is a productive economic activity; the model can be used to back out the
size of workfare productivity that justifies any given workfare scale. The model abstracts
from any redistributive role for workfare. The exercise is in the spirit of Berger et al. (2025)

who separate the redistributive role of minimum wages from efficiency gains.

4.1.4 Equilibrium

Given {w,}, an equilibrium consists of {wij, nij,n;%"}wyj, household consumption C, output

Y, government spending G and a tax rate 7 such that
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1. each {wij, nij, n;”} consistent with the household’s labor supply curve
2. each n;; solves the firm’s problem

3. the government’s budget is balanced

4. the goods market clears

4.2 Results

I make a simplifying assumption to convey the main intuition and derive aggregation results.
This assumption makes the workfare wage endogenous; the workfare wage is assumed to
be a constant fraction ¢ of the equilibrium private wage in the local labor market. This

assumption is relaxed in the quantitative analysis of the model.
Assumption 1. w; = ¢uf}

Define s;; to be the payroll of a firm as a fraction of the total private payroll in its labor

market. The payroll share is given by:

nijwij

Sij = —=m;
T nywi
4.2.1 Market and general equilibrium

Result 1. (Within-market equilibrium) Under assumption 1, markdowns in market j, {1 12,

can be recovered without knowing aggregates:

[a(517) 23] 0

Sii —
YT (s 2 T
_elsy)
M(%) - 5<Sij) 4 1
! ~(+y 1 Sam 1)
‘g(Sij) = (1—81'3')54‘8@'3'(1—(1) 7);4‘8@'@ v 5

where
o= (1+ gfﬂ“)ﬁ
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where ® is an index of workfare performance, and ®~7 is the private market share of the
village. The elasticity of labor supply is a share-weighted harmonic average of the three
substitution elasticities.

Observe that the first order effect of a workfare expansion (holding s constant) is to flatten
the elasticity of labor supply facing the firm, provided v > 6. Workfare improvements create a
local outside option for workers provided it is easier for them to substitute away to workfare
than to leave the local labor market. Thus, when substituting away to workfare is easy
enough, workfare improvements narrow the wage markdown by increasing local competition.

One feature of the model under assumption 1 is block recursivity; equilibrium distribution
of wage markdowns can be solved independent of aggregates. Hence, the market equilibrium
is separable from the general equilibrium. Without assumption 1, the model no longer admits
this separability.

I define the aggregate private employment index. This index aggregates over the private

N
v ([ )
0

Under Assumption 1, there exists a number WP, such that

labor across labor markets.

1
Wpr:/ win’dj
0

and WP has the expected form,

1

([

Given equilibrium markdowns in the continuum of villages and firm productivities, aggregates

are recovered as the solution to a system of equations.

Result 2. (Aggregation) Under assumption 1, the following system pins down {Y, C, WP NP W, N}.

Y =QZ(N?)*  WP=a=— W= (4)
W=aoWP N=N (C=Y (5)
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where the constants Z, ) and p are;
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In (4), the first equation is an aggregate production function, the second is the ‘representative’
firm’s labor first order condition and the third equation is the representative household’s
labor first order condition. In (5), the first two equations represent the aggregate wage and
labor indices W and N in terms of the aggregate private wage and labor indices W? and
NP. The third equation in (5) is the goods market clearing condition. Z, Q and [L are
respectively indices of aggregate productivity, a misallocation wedge that comes from the
covariance between markdowns and productivity and an aggregate markdown that occurs

due to market power. In Berger et al. (2022) W = W? and N = N? so that (4) and (5)

reduce to four equations in four unknowns.

4.2.2 Employment and wages

I study the observable implications of workfare expansion for private employment and wages.
The results derived here build directly on Result 2. To throw light on main mechanisms,
this section presents analytical expressions under the assumption of firm homogeniety. This
assumption enables getting rid of endogenous shares, and the misallocation wedge. Firm het-
erogeneity is reintroduced in quantitative exercises. Household preferences are parameterized
to be CRRA, with % the Frisch elasticity of labor supply.

cl-o N1tV

U(C’N):l—a 1+v

(6)

Let equilibrium firm-level output be y, employment n, wage w, markdown p. Markdowns

have the following expression:

el (ML L (1)
14¢e~ m n m7y m 0

When ~ > 6, gll‘o’gg > 0 (all proofs in appendix).
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Result 3. (Employment and wage responses) Under assumption 1 and homogeneous firms,

dlogn (1) 1 L 1 dlogp

dlogd 7 alc—1)4+v+1 alc—1)+v+ 1dlogd

dlogw 11—« oo +v dlogu
= (w -

= 1
dlog ® )a(a—1)+u+1+a(a—1)+u+1dlog<b

When workfare improves, labor supply facing the firm shifts and tilts. The first component
in the derivatives captures the shift in the labor supply curve facing firms. The direction of
the shift depends on how the substitutability between workfare and private jobs () compares
with the Frisch elasticity of labor supply (%) When ~ > %, workfare expansion reallocates
labor away from firms, so the labor supply facing firms shifts left. This has a negative effect
on firm employment and a positive effect on firm wage. When v < %, there is a scale effect:
an increase in the aggregate wage index (CES aggregate of private and workfare wages)
draws more people out of non-market activities (no work or work not accounted for in the
model, such as self-production) into the labor market. The scale effect shifts labor supply
facing the firm to the right. This has a positive effect on employment and a negative effect
on the wage. The second term in the derivatives captures the efficiency consequences of
workfare expansion: the labor supply curve facing the firm becomes flatter, provided v > 6.
The efficiency improvement due to workfare expansion has positive effects on wages and
employment (M > 0). Workfare expansion drives an increase in private employment and

dlog®
wages in the model under the following parametric condition.

Corollary 1. Firm employment and wages increase when workfare expands provided

ao + v dlog dlog
< <1
—adiogd =7 < ' dloga

Corollary 1 tells us that workfare programs could have the same observable implications as
an appropriately set minimum wage. Note that this is true although no firms are constrained:
minimum wages work by constraining firms that pay low wages, while workfare programs work
by increasing competition for workers. This is especially important for settings with weak
enforcement of minimum wage laws; we offer a more extensive discussion of workfare as a

labor market intervention in section 6.3.

4.2.3 Firm heterogeneity

Workfare wage is exogenous w; = w, and firm productivities are drawn from a Pareto distri-

bution.
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Result 4. (Within-market markdowns) Markdowns in market j, {p;;}ir, are a solution to

the following system.:

Sij = [M(Sij)zij]% .
Z;‘nj [ﬂ(si]‘)zi]‘]m
- % (®)

“(sy) = ((1 —s) (1 - (%) ) L (2)7 %) 9

Markdowns are a solution to a set of equations that is a fixed point in shares s;; given the
object Z—Zi Private relative to market-level labor is endogenous and dependent on aggregates,
and hence, the market equilibrium cannot be solved independent of aggregates. To compute
the equilibrium, we guess the market-specific endogenous wedge ¢; = %@ and then iterate on
the guess using the structure of the model (computation algorithm detailed in appendix).

Figure 3 illustrates procompetitive effects of workfare in the model with firm heterogene-
ity. Consider identical labor markets, each labor market consisting of m = 9 firms with
productivity fixed at 10th, 20th...90th percentiles of the Pareto distribution. The ‘post’
economy is solved with a 30% higher workfare wage relative to the ‘pre’ economy. Firm
heterogeniety reveals another feature of the procompetitive effects of workfare; effects are
larger at firms with a larger initial market share. From (9), it is apparent that workfare
improvements are less consequential as s — 0. A small firm primarily competes with other
firms within its local labor market for the household’s private sector labor allocation. When
a firm is big, it is primarily competing against workfare and other labor markets. Thus, the
local outside option created by workfare generates bigger efficiency improvements at locally
big firms. Note that the illustrated workfare expansion reallocates market shares (within
the set of firms) towards more productive firms, and at the same time reduces the aggregate
inefficiency due to wage markdowns®.

The intuition illustrated in Figure 3 is formalized in the following proposition. Let ¢; =
. Then,

1

w:.

<

6Note that theory predicts that workfare expansions should have no effect on markdowns when s — 0. In
typical calibrations with m = 10 firms, this limit is never achieved in equilibrium, and thus, we do observe
effects on markdowns even at the smallest firms.
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Result 5. (Firm-level markdown response) Holding shares fized,

y+1
dlog pui;

= 1 n? N 1 n? - L1 10
Tlogo |, 170 *’”(a) _(n_) '(5_5) 1o

it 1 1
o 073) )

To a first order (holding shares fixed), the effect of workfare expansion on a firm’s wage

= g+ Sij - (14+7)

1 1
markdown acts through the forces presented in (10); (%) = (1 — (Z—f) Vj) is the rate of
reallocation of mass inside the inverse elasticity expression from the inelastic across-markets
margin to the more elastic workfare margin. The payoff per unit of mass moved is the gap
(% — %), which captures the strength of the local outside option created by workfare. This
response is scaled by the exposure of the firm s;;, which is its local payroll share, and is
dampened by p;;, since the markdown is concave in the inverse elasticity, so that when the
inverse elasticity is high (i.e p is small), the passthrough to the markdown is dampened.
Under assumption 1, ¢; = ¢ is a constant; so the size of efficiency gains at big versus small
firms depends only on whether the exposure channel s;; dominates the dampening channel

Itij, since s;; and p;; covary negatively.

markdown wage
085 1.05

o
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Figure 3: The simulation borrows from Berger et al. (2022)’s calibration for the US and sets
0 =0.45, 1 =6.96, « = 0.8. We set £ = 6 (Pareto tail), v = 0.2. Preferences are GHH. The
baseline workfare wage is set to match a workfare-private labor allocation of 0.57, consistent
with the empirical setting in India. The ‘post’ economy features a 30% higher workfare wage
relative to the ‘pre’ economy.

17



4.2.4 Workfare in more concentrated markets

The following result characterises the link between labor market concentration and the size

of efficiency gains.

Result 6. (Market-level markdown response and concentration) Define a markdown-damped
HHI as ﬁj =y s?j,uij. Holding shares fixed,

@6 e

QS;-I—’Y 1 1 B

The market-level efficiency gain is proportional to the markdown-damped HHI. Under

dlogp,
dloge;

assumption 1, ¢; = ¢ and the size of the efficiency gain at the market-level is unambiguously
increasing in the markdown-damped HHI. The following result characterises how efficiency

gains pass through to employment.

Result 7. (Market-level employment response and concentration) Define a markdown-damped
HHI as ﬁj =y s?j,uij. Holding shares fixed,

dlogn’; = a; + b;H, (14)
where
¢;+w
61 - (ﬁ))dl ot (3-3)
1+0(1—a) 0995 b= 1+0(1—a)

CLJ':

diogg; (15

Under assumption 1, ¢; = ¢ and hence a; = a; = a,b; = by, = b, the difference in employ-
ment effects across labor markets with different level of concentration can be characterised

as:
dlogn’; — dlogny, = b (]:IJ — ﬁ]k> (16)

Thus, more concentrated labor markets feature bigger private employment effects of the
workfare expansion. The size of the difference is regulated by b. Note that in the competitive
limit, H — 0, and the local effect of a workfare expansion (holding aggregate N fixed)
on private employment is unambiguously negative. A workfare improvement implemented

in the entire economy (¢; goes up in all j) would elicit an adjustment in N, and whether
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aggregate private employment goes up or down in the competitive limit depends on whether
the extensive margin compensates for the reallocation of labor from private firms to workfare
(as discussed in the previous subsection). Since the adjustment to aggregate N and W is
identical across labor markets, the expression (16) is always true under assumption 1.

b summarizes the effect of concentration on the size of employment gains. Given 8, o and
the workfare wage ¢, v pins down b.

In the quantitative model with a fixed wage w, the wedges ¢, are heterogeneous. This

introduces other channels that mediate the sign of the employment effect with respect to H:
dlogn’ — dlognj, = (a; — ay) + b; H; — by Hy (17)

All these forces could either amplify or attenuate the cross-H effects, depending, in part, on
whether wages are higher or lower in more concentrated markets (i.e. whether ¢, increases or
decreases in concentration)”. Given other parameters, v pins down the equilibrium objects
{a;,b;} that determine the cross-concentration employment treatment effect.

Muralidharan et al. (2023) presents evidence that employment effects of the workfare
expansion were larger in villages with more concentrated labor markets. Their measure of
labor market concentration is a village-level HHI calculated using household landholdings
from survey data. While in the data s;; are landholdings shares, in the model s;; are payroll
shares. I discipline the model to match the coefficient SBrypmr (scaled to baseline private

employment) from the following regression:
emp; = cons + Prl; + PuprHHI; + Bryunilj* HHI; + ¢, (18)

Note that analytical results give us the model-implied link between employment effects and
the markdown-damped HHI. Since the empirical exercise uses HHIs (and the kind of data
needed to construct markdown-damped HHIs in Muralidharan et al. (2023)’s experimental
setting are not available), the calibration uses the HHI as a measure of concentration. Suppose

the operator E calculates a payroll-share weighted average

HHI; = EY(s) o, =EY(sp) Hj = HHI; - E® (1) + cov®(s, ) (19)
The cross-HHI employment treatment effect additionally depends on the cross-market disper-
sion in average markdown and the cross-market dispersion in covariance between markdowns

and shares.

"More concentrated markets feature higher market-level markdowns, but also higher market-level produc-
tivity. Hence markets with different H cannot be unambiguously ranked on employment and wages.
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5 How big were procompetitive effects of workfare?

To quantify the procompetitive consequences of workfare, I specialize the model above to
the setting studied in Muralidharan et al. (2023). A workfare expansion of the same size as
in the empirical experiment is implemented in the model. I treat the employment treatment
gradient in HHI as the key moment that identifies the market power channel. Thus, the model
is disciplined to reproduce the employment treatment gradient in HHI, and model-predicted
aggregate employment and wage effects are interpreted as the procompetitive consequences
of the workfare expansion.

The key parameters to be disciplined are the CES elasticities {n,v,0}. Three empir-
ical moments identify these elasticities: (i) the absence of a wage-size relationship in the
ICRISAT-VDSA, (ii) the employment treatment gradient with respect to labor market con-
centration documented by Muralidharan et al. (2023), and (iii) the aggregate wage markdown
estimated from the ICRISAT-VDSA.

First, I find that there is no wage-size relationship in the ICRISAT-VDSA. Appendix
Table 6 decomposes the markdown-size gradient into the wage-size gradient and the MRPL-
size gradient. Wages are flat with respect to size. Thus, markdown dispersion emerges from
dispersion in M RP L across plots; the marginal worker is very productive on big plots but gets
paid a common village wage. This is consistent with findings on the existence of wage norms
in rural economies (Breza and Kaur (2025))%. n — oo replicates this feature of the setting
in the model, i.e., jobs at different firms within the private sector of a particular market are
perfectly substitutable. Under this parameterization, an equilibrium of the model does not
feature wage dispersion within the private sector of a labor market. Firms continue to derive
market power from workers substituting imperfectly between the private and workfare sector
and across labor markets. Within the private sector, a market-level wage clears supply and
demand, and labor is allocated across firms according to labor demand at that wage.

Second, Muralidharan et al. (2023) show that the workfare expansion had bigger em-
ployment treatment effects in more concentrated labor markets. The calibration targets the
coefficient on T'x HH I as a percentage of baseline private employment. The specification in
(18) mirrors the empirical exercise in Muralidharan et al. (2023), except that they construct

HHI using landholdings from the SECC census, whereas in the model HHI is constructed

8We find evidence of residual wage dispersion in ICRISAT-VDSA, however, this dispersion is not system-
atically linked to size.
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using payroll shares.”

Finally, the wage markdown is a share-weighted harmonic average of 7, 7, and 6, and
the markdown distribution is estimated using the ICRISAT-VDSA (Fact 3). The estimate of
i = 0.48 is close to others obtained in developing-country settings (Felix (2026), Armangué-
Jubert et al. (2025), Brooks et al. (2021)).

The remaining parameters are assigned or calibrated as follows. The workfare wage
w; = w in the baseline economy is calibrated to match the workfare-to-private allocation of
labor days of 0.57 ([ Z—Jidj = 4.5/7.9) in the data'®, T interpret the workfare wage in the model
as the effective Workfalj’e wage, adjusted for frictions that impede program access (job quality,
bureaucratic costs, inadequate availability of jobs, and inconvenient project locations). In
the data, the statutory workfare wage is approximately equal to the average private wage.
To rationalize the observed labor allocation, the calibration therefore implies w < WP.

« is set to 0.4, which is the estimate obtained using Levinsohn and Petrin (2003). The
Pareto tail parameter is assigned to be 2.5, reflecting the well-known fat-tailed distribution
of farm sizes. The inverse Frisch elasticity is set to 0.4, toward the lower end of values used in
the macro literature. This is motivated by evidence of large and frequent transitions between
self-employment and wage employment in developing countries (Donovan et al. (2023))*!.
Finally, I use GHH preferences to eliminate wealth effects on labor supply, consistent with
the uncertainty surrounding transfer-induced labor supply responses in developing countries
(Breza and Kaur (2025)). Under the linear-in-consumption utility form, all theoretical results

from Section 4 continue to hold with o = 0:
N1+1/
1+v

I implement the workfare expansion by setting Wpost = OWpe, Where © is chosen to

U(C,N)=C —

generate a 30% increase in workfare employment. Thus, the calibration interprets the work-
fare improvement in Muralidharan et al. (2023) in wage-equivalent terms. Regressions of
the following form measure the effects of the workfare expansion on private wages, private

employment, and workfare employment;

outcome; = cons + 1T + €5,

9The model takes the stand that landholding concentration maps directly into concentration measured
using payroll shares. A Leontief production technology between land and labor delivers this.

10T here is substantial spatial heterogeneity in the size of the workfare program in India. Andhra Pradesh,
the setting of the randomized workfare expansion, is one of the high-performing states with a larger workfare
program than the average state.

HBreza and Kaur (2025) emphasize the lack of reliable estimates of labor supply elasticities in developing
countries.
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where Tj equals one after the workfare expansion and zero before.

Table 1 summarizes the calibration strategy, while Table 2 reports the quantitative im-
plications of the calibrated model. With 7 set to oo, the markdown target and the treatment
gradient are jointly matched by setting 6 = 0.026 and v = 4.98. Firms primarily derive
market power from workers’ inability to move across local labor markets, consistent with
evidence on substantial spatial frictions in developing countries (Munshi and Rosenzweig
(2016), Asher and Novosad (2020), Bryan et al. (2025)). Since v > 6, workfare creates a
meaningful local outside option for workers. The gap between v and 6 is important for the
size of the procompetitive effect: it determines the return to moving mass on workfare in the
inverse elasticity expression.

I evaluate the calibrated model using two non-targeted moments: the markdown-size
relationship documented in Fact 4 and the labor share in Indian agriculture.'? The calibrated
model reproduces a steeper markdown-size gradient than in the data. For one, the estimated
markdown-size relationship in ICRISAT-VDSA comes from a sample of 18 villages spread
across south and central India, and the survey does not provide enough power to estimate this
relationship within Andhra Pradesh. For another, size is measured using plot area in the data
but payroll shares in the model. If payroll shares are more compressed than landholdings,
area exaggerates differences in firm size and therefore implies a flatter empirical markdown
gradient.

The calibrated model predicts that the Indian workfare expansion had procompetitive
effects on both private wages and private employment through reductions in wage markdowns.
The procompetitive channel accounts for roughly one sixth of the aggregate employment effect

and one third of the aggregate private wage effect of the workfare expansion.

5.1 Interpreting the size of procompetitive effects

We define a procompetitive multiplier; how much do household earnings from efficiency gains
in the private market go up for every dollar increase in workfare earnings? The workfare
expansion in Muralidharan et al. (2023) was achieved by improving non-pecuniary features
of the job. In their survey, reported hourly wages in workfare do not change due to the
workfare improvement. Hence, the increase in workfare earnings is due to the increase in

workfare days instead of wage per day. Using the fact that reported daily wages in workfare

12Calculated as total payments to labor (imputing wages for family labor), as a share of total revenue for
the year 2011, using ICRISAT-VDSA. The labor share in the model is a non-trivial function of the decreasing
returns parameter, markdowns, and misallocation.

22



and private firms are on average the same in the baseline survey:

. . P p p P
A earnings from private W 057 post — W pre Vi pre
1 7 D w w
A earnings from workfare wh e (n%post — njwe)
= 0.3408

The procompetitive multiplier associated with the Indian workfare expansion was 1.3413. As
a benchmark, the fiscal multiplier out of transitory transfers is estimated to be about 1.5 in

the US (Nakamura and Steinsson (2014)) and 2.5 in rural Kenya (Egger et al. (2022)).

5.2 Output gains from workfare

At the calibrated baseline, setting w = 0 achieves a no workfare benchmark. We can thus
recover the counterfactual level of output in the calibrated economy with no workfare. The

baseline level of workfare delivers 6.23% higher output relative to the no workfare benchmark.

5.3 Robustness

I verify the robustness of the headline procompetitive multiplier estimate to alternative cal-
ibrations. The baseline calibration uses a low inverse Frisch v = 0.4. {,~} are re-calibrated
to jointly match the markdown and the heterogenous treatment effect in HHI for v = 0.8.

Although a wage-size relation is absent in the data, it could be that large employers
provide some non-wage benefits to workers, which are not accounted for in the relationship
between measured wage and size. I fix n = 6.96, which is Berger et al. (2022)’s estimate for
the US, and recalibrate {6, ~}.

Across alternative calibrations, the estimate of the procompetitive multiplier is 1.3-1.4,
with some reallocation between the wage and employment channels.

There is some recent evidence that wage dispersion across firms in villages is eliminated
by wage ‘norms’ (Breza et al. (2019), Breza and Kaur (2025)). It is not clear how wage
norms emerge. While the model replicates empirical moments, it relies on the Cournot-

Nash equilibrium conduct to pin down the labor allocation and wages. The implications of

BInterpreting the workfare expansion as a literal increase in workfare wage delivers:

. . D D P p
A earnings from private _ W5 postj post ~ Wpre™;ipre
1 7 w o w
A earnings from workfare @, . 100 — W) Y e
= 0.2844

23



Table 1: Calibration Strategy

Parameter Interpretation Target / Discipline Source
Assigned Parameters

Preferences GHH standard —

v Inverse Frisch elasticity standard —

& Pareto shape parameter fat-tailed farm size distribution —

Calibrated Parameters

0 Substitution across vil- wage markdown (u = 0.48) ICRISAT-VDSA
lages
n Substitution across firms  Zero size-wage gradient ICRISAT-VDSA,
Breza and  Kaur
(2025)
v Substitution: workfare vs. Employment treatment effect Muralidharan et al.
private employment gradient w.r.t. HHI (2023)
mj=m Number of firms per village Mean HHI (~ 0.03) SECC-AP
Q Returns to scale parameter estimated DRS ICRISAT-VDSA
w workfare wage workfare/private labor ratio Muralidharan et al.
(=0.57) (2023)
C] Workfare improvement Workfare employment treat- Muralidharan et al.
ment effect (= 0.30) (2023)

Notes: The table reports the calibration strategy for the model parameters. Workfare/private labor
ratio is calculated from the baseline data. All data from Muralidharan et al. (2023) is relevant
to the month of June, which is the agricultural lean season. The returns to scale come from the
Levinsohn-Petrin estimation outlined under Fact 3. The markdown estimate is the plot-area weighted
markdown implied by the Levinsohn-Petrin estimate of 3y,.

alternative models of wage norms are not clear and beyond the scope of this paper, but an

agenda for future research.

6 Optimal policy

This section illustrates policy-relavant applications of the model.

Consider the problem of a planner constrained to implement equilibrium allocations. The
planner can affect the equilibrium allocation by regulating the size of workfare, summarised
by the instrument ®; = (1 + gb;ﬂ)ﬁ. Suppose the economy consists of one firm in every
village, with identical productivity, the workfare wage is endogenous (assumption 1), so that
¢; = ¢ and preferences are CRRA. Using result 3, the equilibrium of this economy (given

workfare wage ®) is the set of objects {y,w,n,u,e7'} and is uniquely determined by the
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Table 2: Calibration and Model Fit

Moments Parameters
Model Data Interpretation Value
Assigned / Estimated Parameters
inverse Frisch (v) 0.4
Pareto shape (&) 2.5
decreasing returns (a) 0.4

number of labor markets (J) 2000

Targeted Moments and Calibrated Parameters

workfare/market labor ratio 0.574 0.57 w

mean HHI 0.038 0.03 number of firms (m) 33
wage wrt size 0.00 0.00 subs. across firms (n) oo
markdown p 0.48 0.48 subs. across villages (0) 0.026
coef. T x HHI 0.579 0.58 subs. workfare/private (vy) 4.97
workfare labor treat effect 0.30 0.30 workfare improvement (©) 1.079
Untargeted Moments

Labor share 0.19 0.22

Elasticity of markdowns wrt size -0.49 -0.15

Decomposition Procompetitive Effect  Total Effect

Market employment effect 0.0287 0.18

Market wage effect 0.0289 0.10

Notes: The table reports the calibration strategy and model fit. The first block reports parameters
assigned from the literature or estimated outside the model. The second block reports moments targeted
in calibration alongside the corresponding calibrated parameters. The third block reports untargeted
moments used to assess external fit. The final block decomposes the total effect of the workfare expansion
into the component attributable to reduced employer market power (“procompetitive effect”) and the
overall equilibrium effect.

following set of equations.

a w = & q)l—'yyw _ nl/ya
n

1 1 1 1 1
— Ll (2L (Z =
P Tye © (’Y " 0 v

Let T'(®) = {(y,n) : {y,w,n, pu,e "'} is an equilibrium given ®}. Then the constrained plan-

Yy =2zn

ner’s problem is:

max Uy, ®'n)
s.t. (y,n) € T'(P)

Note that ®7n is aggregate employment in the simplified economy where private employment

at the firm is n (equation 5 in the aggregation result 2). This problem can be written as
max U (y(®), 97n(®))
with the first order condition

d
Ulﬁ U, [y (@) + 0| =0 (20)



(20) characterises the planner’s trade-off. Increasing the size of workfare increases aggregate
output by reducing the markdown inefficiency. However, this occurs at the cost of increased
labor hours spent. The increase in labor hours spent at firms is efficient, since it is consistent
with the household’s and firms’ first order conditions. Increase in labor hours spent in
workfare is inefficient, since workfare produces no output. However, the aggregate gain from
spending wasteful labor hours in workfare is the disciplining effect it has on firms, whereby
firms come closer to the efficient benchmark. The household only responds to the relative
wage in workfare and the private firms in determining its labor allocation. The planner
internalizes the efficiency loss from increased labor hours spent at the unproductive activity.

(20) can be written as,

_,dy _ dn(®)
Q) 7= — (PIn(P))” |7DT In(P) + dT——=| =
y(@) 7L~ @) |50 (@) + o |
which can be further simplified as,
dn(® dn(®
azt-7n (@)1 g v (@) - n@yerer ) Zo (o
dd dd
The appendix derives expressions for n(®), 3%

1
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(21) can be solved for the constrained optimal ®.

Together with

6.1 Optimal size when workfare is unproductive

Does the planner have an interior solution for workfare scale even when workfare is completely
unproductive? Yes, if the inefficiency due to labor market power is sufficiently high. Appendix
Figure 5 illustrates comparative statics of optimal workfare in an example economy. Optimal
workfare scale is larger with strong decreasing returns to scale, low substitutability between
workfare and private jobs, higher frictions to mobility between local labor markets and larger
Frisch elasticity of labor supply. The gains from having any workfare disappear when the

elasticity of substitution across local labor markets is large enough.
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The insight here goes beyond workfare programs: if labor market power is sufficiently
large, completely unproductive public employment may deliver efficiency gains. This is es-
pecially relevant in the context of recent debates on the size of the public sector in the
US.

I solve for optimal workfare in the calibrated economy presented in section 5. At the
calibrated baseline, I allow the planner to set a workfare wage w that maximizes the GHH
objective. So instead of implementing the workfare improvement in Muralidharan et al.
(2023), I implement the planner’s constrained optimum. In the calibrated baseline, the
constrained planner optimally eliminates workfare. This is because the welfare loss due to
increased hours outweighs the welfare gains from increased output. As the wage markdown
goes up, efficiency losses due to labor market power increase and the constrained planner has

an interior solution for workfare (Appendix Figure 6).

6.2 How productive should workfare be to justify observed size?

The productivity of public assets created through workfare is hard to measure. This paper
makes the case that the planner may want to implement some amount of workfare even if
it is unproductive; however, the model implies that in the calibrated economy, the planner
optimally eliminates workfare. The model can be used to invert the observed scale of workfare
for the level of workfare productivity that rationalizes it as the planner’s optimum.

Suppose workfare is productive. Workfare operates a production technology v/, = z,, (nf,)*".
However, workfare does not set the wage subject to any objective; the planner exoge-
nously sets the workfare wage to maximize social welfare. Every (w, z,) delivers a certain
scale(w; z,) = [ % dj'*. T compute equilibrium and associated welfare over a grid of (2, W),
and for every w recover the lowest z,, such that scale(w; z,) = 0.57, which is the ratio in the
baseline. If returns to scale in the workfare technology are identical to the estimated value
for the rest of the economy («,, = 0.4), workfare needs to be 2.5 times as productive as the
median firm. If returns to scale are much higher, say «,, = 0.9, workfare needs to be 0.93
times as productive as the median firm. As labor market power intensifies, the procompet-
itive gains from workfare become larger, and the level of workfare productivity needed to

justify any given workfare scale goes down.

\Workfare output is added to aggregate consumption and aggregate output in the goods market clearing
condition. With GHH preferences, the size of workfare output does not matter for the equilibrium, only the
workfare wage does. So we need to compute equilibrium over the grid of w only once, and then compute
welfare at different (w, z,,) pairs.
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6.3 Workfare relative to other labor market interventions

How does workfare compare with standard interventions undertaken to counteract labor
market power? I consider the case of a minimum wage. Minimum wages act by constraining
wage-setting by firms. Appropriately set, the minimum wage can increase employment and
wages by making the firm a price-taker. Set too high, the minimum wage shrinks firms and
reduces aggregate output. Result 3 shows that workfare behaves like the appropriately set
minimum wage in terms of its observable implications under parametric conditions on the
environment. Minimum wages have the biggest efficiency effects at the least productive firms;
workfare programs have the biggest efficiency effects at the most productive firms provided
markdowns and payroll shares do not covary one for one (Result 5). Minimum wages can be
misallocative over some range if the wages of unconstrained productive firms do not respond
one-for-one to the wages of constrained less productive firms (Berger et al. (2025)). Workfare
programs generate spillovers by allocating workers to the public project. Provided the public
project is not the least productive (relative to the set of firms), workfare potentially has
smaller efficiency costs due to misallocation.

I consider the calibrated baseline economy, and eliminate workfare to recover the no-
workfare benchmark. I compute welfare from various levels of the minimum wage (including
the optimal minimum wage) in the no-workfare benchmark. The minimum wage economy
is solved following Berger et al. (2025), and involves a set of minimum wage constraints on
firms and firm-specific rationing constraints on the household (employment at the firm is the
minimum between labor supply and labor demand). The characterisation of the economy in
terms of shadow wages and shadow markdowns (wages and markdowns adjusted for the mul-
tipliers) delivers a convenient formulation mirroring the characterisation of the no-minimum
wage economy (details are outlined in the appendix). I compare welfare from implementing
various levels of the minimum wage with welfare from implementing the optimal level of
workfare at three different workfare productivity levels (workfare is unproductive, and once
or twice as productive as the median firm).

Figure 4 summarises findings'® . At low levels of the minimum wage, all firms are unaf-
fected and welfare is the same as the no policy benchmark. As the minimum wage goes up,
firms move up their labor supply curve; this is the region in which increase in the minimum

wage narrows the wage markdown and generates an increase in aggregate output. After some

15T have not yet computed the minimum wage economy with 7 — oo limit. The figure displayed uses the
calibration in Section 5, except that it replaces n = co with n = 30. The high value of 1 generates little wage
dispersion and closely approximates the n — oo limit.
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point, rationing constraints activate as labor supply exceeds labor demand at the minimum
wage. Further increase in the minimum wage reduce aggregate output, as firms move up
their labor demand curve. Figure 4 shows that welfare gains from the optimal minimum
wage exceed welfare gains from optimal workfare for reasonable levels of workfare productiv-
ity. However, modestly productive workfare delivers welfare gains relative to the minimum
wage, when the minimum wage is not optimally set. This is especially relevant in the context
of developing countries where the enforcement of minimum wage laws may be very weak,
and political economy considerations limit the ability of governments to set high minimum

wages.

Figure 4: The thick line traces out welfare from the minimum wage with level specified on
the horizontal axis. The dashed lines mark the level of welfare from optimal workfare scale
when workfare is unproductive, as productive as the median firm and twice as productive as
the median firm.

7 Conclusion

Workfare programs are commonly viewed as redistributive policies. This paper studies the
role of workfare as procompetitive policy: by creating an outside option for workers, workfare
reduces employer labor market power and delivers efficiency gains. In a model of oligopson-
istic competition with workfare, I derive predictions for how workfare affects observable
macroeconomic aggregates, and how these predictions vary in markets with higher concen-
tration. I devise a way of quantifying the model, combining original evidence from ICRISAT-

VDSA with experimental moments from a randomized workfare expansion in the Indian state
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of Andhra Pradesh.

Calibrated to the experimental setting of Muralidharan et al. (2023), I find that that the
workfare expansion in India had substantial procompetitive effects: for every dollar increase in
household incomes due to the workfare expansion, earnings from the private market went up
by 34 cents due to the reduction in employer market power. The observed level of workfare
increased output 6.23% relative to a no-policy counterfactual. Nonetheless, a constrained
planner would want to eliminate workfare in the calibrated economy. This is because the
efficiency gains from workfare do not compensate for the utility loss due to hours spent on
an unproductive public project. If the workfare technology produces output with the same
returns to scale as the private economy, workfare would have to be about two and a half
times as productive as the median firm to justify the observed scale of the program. The
optimal minimum wage welfare-dominates workfare at modest levels of workfare productivity;
however, if not optimally set the minimum wage could be sometimes worse than implementing
the optimal scale of workfare.

This paper focuses on the procompetitive effects of workfare; more generally, one can study
the optimal design of social policy in an economy that features both market power and rich
household heterogeneity (Boar and Midrigan (2025),Berger et al. (2022)). On measurement,
empirical estimates of wage markdowns combine the effect of market power with the effect of
size-dependent frictions or financial frictions. Model-based ways to separately identify these
effects would be informative. The role of public employment relative to minimum wages,
especially in its effect on misallocation is not understood. The conceptual framework in this

paper can be extended to speak to that issue.

8 Appendix

8.1 Bias-corrected markdowns

We follow Levinsohn and Petrin (2003) to bias-correct the labor elasticity from (1), repro-

duced here as
logY;: = Brlog L + BrlogT;, + Barlog My + wiy + &iv. (22)

Labor is a “free” input, chosen contemporaneously with the realization of w;;. Land is
predetermined—the size of the cultivated plot is fixed at the start of the season. Materials

use is assumed frictionless and strictly monotone in w;;, holding land fixed,
M;, = f(Ti,t,wi,t),
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so that f can be inverted,
Wit = h(Ti,ta Mi,t)>

and substituted into the production function to obtain
log Vi = Brlog Lis + ¢(log T4, log M) + &4,

where

o(t,m) = Prt + Byym + h(t, m)

folds the state and proxy elasticities together with unobserved productivity.

Stage 1. We approximate ¢ (log T; ;, log M; ;) using a second-order polynomial in (log T; ;, log M, ;)
with all interactions, and estimate the resulting partial-linear specification. Variation in
log L; ;, which lies outside the polynomial, identifies 3. The individual elasticities 8y and
B are not identified in this stage: both are absorbed into ¢ alongside the productivity
control h(-).

Stage 2. Given any candidate (7, recover unobserved productivity as

CAUz‘,t(BT) = @‘,t — Brlog Ti,t-
Assuming a first-order Markov process

Wit = g(Wit—1) + Nit,

with ¢ likewise approximated by a polynomial, the innovation 7;, is orthogonal to objects
predetermined with respect to period t. Predeterminedness of land delivers the moment
condition

E[nz‘,t log Tz‘,t] =0,

which we exploit in a GMM step to identify (.

A note on ). The materials elasticity is not separately identified by the Levinsohn—
Petrin procedure. Because materials serve as the proxy for the private signal, log M; ; enters
both through the input’s own elasticity (5 log M;;) and through the productivity control
h(logT;+,log M;+), so the two cannot be disentangled without additional assumptions Acker-
berg et al. (2015). We therefore leave (3); unreported. This is inconsequential for the object
of interest—the wage markdown—which depends only on ;.

Implementation notes. We implement the procedure using prodest: :prodestLP in R

Rovigatti and Mollisi (2018). The unit of observation is the plot, and the time index is the
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growing season (Kharif or Rabi within a year), so consecutive observations correspond to con-
secutive seasons. Within each plot-season cell, labor hours, materials expenditure, revenue,
and cultivated area are summed across parcels within a plot, yielding a single observation
per (plot, season) pair. Land T;; is defined as the total cultivated area in season t¢; because
this is chosen at the start of the season and does not adjust in response to within-season
productivity shocks w; 4, it satisfies the predeterminedness restriction underlying the moment
condition. We restrict attention to plots observed in at least two consecutive seasons so that
a lag is available for each observation entering Stage 2. The polynomial approximations for

both ¢(-) and the Markov process g(-) are second-order, following the package default.

Table 3: Production function estimates

(1) (2)
OLS (saturated FE) Levinsohn—Petrin

log L; ; 0.492*** 0.403***
(0.083) (0.016)

Observations 11,647 7,018

Unit of observation parcel X season X year plot x season

Plot FE Yes -

Village x year x season x crop FE Yes -

SE clustered at village bootstrap (R = 200)

Notes. Column (1) reports OLS estimates of the production function with plot and vil-
lage x year x season X main-crop fixed effects; standard errors are clustered at the village level
(G = 18). Column (2) reports the Levinsohn—Petrin estimator (prodest: :prodestLP) with grow-
ing season as the time index and cultivated area treated as predetermined; bootstrap standard
errors use R = 200 replications. The materials elasticity Sp; is not separately identified by
the Levinsohn—Petrin procedure — because materials serve as the proxy for the private signal,
log M enters the Stage-1 polynomial both through its own elasticity and through the produc-
tivity control, and the two contributions cannot be disentangled without additional assumptions
(Ackerberg et al., 2015). This is inconsequential for the wage markdown, which requires only Sy,.
*p < 0.1, p < 0.05,** p < 0.01.
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Table 4: Markdown-size relationship

(1) (2)

Parcel level Plot level

log(area; ¢) —0.175"*  —0.153***
(0.024) (0.022)
Observations 7,733 6,225
Village x year X season X crop FE Yes Yes
SE clustered at village village

Notes. Dependent variable is log u, with p computed at the parcel level using the Levinsohn—
Petrin estimate 81, = 0.403. Sample: hiring parcel-season—year cells after a 5/95 percentile trim
on u and dropping parcels with g > 1. Column (1) treats each parcel x season X year cell as
one observation. Column (2) collapses parcels to the (plot x season x year) level: [ is the area-
weighted mean of the surviving parcels’ u, and area is the summed cultivated area on the plot
in the season. Both regressions absorb village X year X season X main-crop fixed effects with
cluster-robust SEs at the village level (G = 18). *p < 0.1,** p < 0.05,"** p < 0.01.

Table 5: Materials share of revenue and plot size

(1) (2)

Parcel level Plot level

log(area; ;) +0.007 +0.012
(0.019) (0.015)
Observations 7,733 6,225
Village x year x season x crop FE Yes Yes
SE clustered at village village

Notes. Dependent variable is log(M /revenue), the log ratio of materials expenditure to revenue.
Sample: identical to Table 4 — hiring parcel- season—year cells after a 5/95 percentile trim on p and
dropping parcels with p > 1 (using S, = 0.403). Column (1) is at the parcel level. Column (2)
collapses to the (plot x season X year) level using the ratio of summed materials to summed
revenue on the plot in the season. Both regressions absorb village X year X season X main-crop
fixed effects with cluster-robust SEs at the village level (G = 18). Neither coefficient is statistically
distinguishable from zero. *p < 0.1,"* p < 0.05,*** p < 0.01.

8.2 Labor supply

Taking first order conditions wrt n;; for j = 1...m;_; and ny’;

Uy = Upw;;
N dnj dn? dnij i
dN dn,
— — 2 — U~
Ndnj dny ot
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Table 6: Decomposition of the markdown-size gradient into wage and productivity channels

(1) (2) (3)

Dependent variable logu;y  log wzhyitred log (revi,t / Lgffal)

log(parcel area, ;) —-0.175"*  —0.007 +0.169**
(0.024) (0.011) (0.025)

Observations 7,733 7,733 7,733

Village x year X season x crop FE Yes Yes Yes

SE clustered at village village village

Notes. Column (1) reproduces the parcel-level markdown-size gradient from Table 4. Column (2)
replaces the dependent variable with the log hired wage; column (3) with log revenue per unit
of total labour, which equals log MRPL up to the additive constant log 3;. Because logu =
log whr*d — log B — log(rev/L*%!) and log A1 is absorbed by the fixed effects, the estimates
satisfy 7, = Yw — Yeev/r (—0.175 = —0.007 — 0.169, up to rounding). All regressions absorb
village X year X season X main-crop fixed effects with cluster-robust standard errors at the
village level (G = 18). Sample: hiring parcel-season—year cells after a 5/95 percentile trim on p
and dropping parcels with g > 1 (using LP 8 = 0.403). *p < 0.1, **p < 0.05, ***p < 0.01.

which simplify to

—UN -1 1 = 1ty :
P Nonin (nf) > = wanw (23)
Uy 21 3 _71 wy = — W
P N nin; (ny) > 6 = wn] (24)
Adding up (23) and (24),
U 7 1 =1 otl
UCNNTTL]‘?TL].7 n;,” =winy +wny (25)
-U —1 146
NNT o = w;n; (26)

— W (27)

Substituting (27) into (23),

1 1
Nij n nﬁ!; ”(nj)é
L R A e
i (”f) (na) N

We derive some relations that will help in the following derivations. Using (26),

I/V]\f%njé = W
w0
n; = W]> N (28)



Using (23),

Using (24),

Using (29),

We can now derive the private sector wage index. Using (32),
myj
PP S
win; = E (T
i
— w Wij n?
= E i | —2 .
—~ Y\l )
i J

1

mj T+n
P __ 2 : n+1
)
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(29)

(30)

(31)

(32)



Using (29) and (30),

W;n; = w;n; + wn;

Using (28), we have that;

&

()Y N
K <W>
1 . ;. =1 1
n] = <%> ]\7571].‘9 n]
w.’ln% = (i> N%n%;77
g W j
- 1\ 2 o
wi'ny = | 37 Nin, (35)

Substituting (35) into (34),

wl‘f"Y T+
o= |+ 5
(36)
Finally, using (28),
1
WN = w;n;dj
0
1
w
WN = w; (=) Ndj
()

W= ( /0 1 w}”dj) v (37)

8.3 Markdowns

We derive the inverse elasticity equation (9) by differentiating the labor supply equation (2).

Note that we construct markdowns under a Cournot-Nash equilibrium of the oligopsonistic
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competition model; firms take labor at other firms and workfare as given when computing

their optimal quantity.

Ologwy; o [1 1 |
al"g”ij’ ~ dlogny; {5 [logms; = logni] + 5 [lognj — logn; | + 9 [logn; — logN] + logW}

_ 1 Olognj (1 1\  Ologn; (1 1
n  Ologni; \v 1 Ologn;; \0 v
We now obtain the derivatives involved in deriving the inverse elasticity equation (9). We

use the definition of n/; and (32);

dlogny  Onf n,;

Ologn;; ~ Ony; n

= Sij (38)
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Using the definition of n; and (38),

dlogn;  dlogn; dlogn}

dlogn;;  Olog n’; 9log nj

()

(39)

(40)

(41)

where moving from (39) to (40) involves using the assumption w; = ¢wj. Refer (44) below.

Shares can be expressed as, From the firm FOC,

a—1

Wij = MijQZij1;

Using the private labor supply relation,

we can write

Rearranging,

Therefore,

Since

we obtain

Finally, since p;; = p(si;),

I4+n(l—o)

W 5l

= pigzy (wf) " (nf

1
wij ¢ (i zi) T

1
Y Wiy P w,lcj"’

(ij257) TP

Sij = T+

e (g 2y ) THO=)
1
[u(s5) 23] 0
Sij

= Ttn
> l(skg) zag] 0
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The derivation of the markdown in terms of the inverse elasticity is straightforward from
the firm’s first order condition. Thus, the derivation of the fixed point system in shares is

complete.

8.4 Aggregation

Closed form aggregation results are available under the assumption w; = gbwg-’ . Substituting

Wy = gzﬁwf into the definition of wy,

J
(¢ P)l-i—'y %
B 1 w: 14+~
wy = (g4 2220
ol T »
Substituting w; = ¢wj in (30) and using (29), we obtain that
" = (5 (n_ "

BROR
- (§) = (43)

And plugging (43) into the definition of n; yields,

ny = () + 8y =)
g

nj = n’ (1 + (ij)) (44)

Using the definition of N and substituting (43);

(4

()
(o () ”
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We conjecture and presently verify:

Given the conjecture (46),

Now using the definition of WP NP and (48)

1
Wpr—/wn

| |
A
I
>
\_/
%

verifying the conjecture.

(48)

(49)

In market j, Berger et al. (2022) have the following six conditions (four firm-level opti-

mality and two market-level aggregation):

n
Yij = zmnw nij = (w- ) n;  Wi; = Wi;mrply;
j

which deliver
_ P’ a 1
Yj = wizing  w; = piazn

where z;,w;, u; have the appropriate expressions.
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Across markets, Berger et al. (2022) have the following six conditions (four market-level
aggregation and two economy-level aggregation)
Wy

W

1 1 1160
mrpl; = ozzjnjo.‘_l Y :/0 yidj W = (/o w;w)

Y =QZN® W = paZN*!

9
Yj = wizng n? = ( > N w; = pymrpl;

which deliver

where Z, ), u have the appropriate expressions.

Under the assumption w; = gbwﬁ? , we can obtain CES-type labor supply equations in the
market economy. This makes the market economy in out model isomorphic to the economy
set out in Berger et al. (2022). We exploit this property of the model to state equivalent
equations for this model, and then use Berger et al. (2022)’s aggregation result.

In market j, we have the following six conditions (four firm-level optimality and two

market-level aggregation):

wii \ "

— a — v p —

Yij = ZijNyy Nij = (wp) n; o Wi = imrpls;
J

1
mj mj T+n
N _E: P E: 1+n
mrpl;; = Qzijng; Yj = Yij wj = w;;
i—1 i=1

which deliver

o . P\ & D ) ' P a—1
Yj = Wiz (n]) Wy = Hjxz; (nJ)

where z;,w;, u; have the appropriate expressions.
Across markets, we have the following six conditions (four market-level aggregation and

two economy-level aggregation)

y; = wiz; (nf)" nl = (ij) NP wh = pymrpl;

1 1 T4
mrpl; = az; (n?)a_l Y :/0 ydj WP = (/0 (w§)1+9>
which deliver
Y =QZ(NP)* W = paZ (NP)*
where Z, ), u have the appropriate expressions.
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8.5 Proofs: wage and employment effects

Assuming away productivity heterogeneity enables us to solve the model in closed form.

Suppose each village consists of a single firm with productivity z and workfare. Using result

2, equilibrium firm-level output y, employment n, wage w, markdown p are a solution to the

following system of equations:

1 1
y = zn® w=" P = nVy® ph=——- el = <— +

n T 1t ~y

where ¢ = <1 + ¢;jl> o Solving this system for n and w,

w = q)'yy—lzanao'—f—u n = [q)l—'yyay]zl—a] m
Taking logs,
logw = (yv — 1)log® + clogz + (o + v)logn

1
alc—1)+v+1

logn =

Differentiating with respect to log®,

dlogw dlogn
— (-1
dlogs ~ W Flae+)ar s
dl dl
ogn _ (1 )+ Uoon
dlogd a(c—1)+v+1 dlog®

Since a(c —1)+v+1>0

dlogw dlogp
>0 <— —1)(1— >0
dlog® (=D =)+ (a0 +v) dlog®
dlogn dlogu
>0 <<= (1-— —— >0
dlog® (=) + Zogd
Restating,
dlogw ao + v dlogp
>0 < >1-—
dlog® v 1—a dlog®
dlogn dlogu
<= 1
dlog® >0 welt dlog®
Remains to calculate %. Let A = &%) and B = 1 — }/ Then ¢! = i
Differentiating,
dA A de1 AB
k| = - (1 =
@~ g = g =g
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(1 —yv)log® + logp + (1 — o)logz]

1
0

1
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and hence

de™!
=—(1 AB
dlog® (1+7)
dlogn. -1 de1

dlog® 1+ -1 dlogd

dlogn — (1+~)AB
dlogdb 14!

where A = &=+ and 7! = % + AB.

In the competitive case, u = 1, so 3;;’% = 0. Consequently,
dlogn 1—v
dlogd  a(c—1)+v+1
dlogw aoc +v)(1 —yv
g0 o (i
dlog® alfc—1)+v+1

(yv—Nafe —1)+ (w -1+ 1)+ (ac+v)(1 —v)
alfc—1)+v+1
(w—Daoc—(w—la+ (w-1)F+1) - (w—-1las— (yv-1v

alc—1)+v+1
—(yw—Na+(w—-Lrv+(w-1)—(yw-1v
alc—1)+v+1
_ (w-1(-a)
alc—1)+v+1

8.6 Proofs: concentration

The arguments in this section set 6 = 1. Using (29) and (30), we have

w - Y
ny _ <ﬂ)
P yy

n; w;

:gzﬁ;*
py 2L
Let A, = (Z-) "
J
1 —(147) n? . D= (1+¢1+7> T+y
I T g T =y
since
o+l y+1 vt 1 y+1 ~y+1

(50)

(51)

(52)



We derive the firm level markdown response (result 5).

We first derive how the workfare expansion changes the the weight A; on the gain (% }/)
inside the inverse elasticity expression. Let u; = 7. Then Ai=(1+u;)tand 1 - A; =

j
T, dlogd; — (1 +7)u and

dA; 1
dlogibj - 1+ u)2(1 Fyu=-{1+7)

Holding shares constant,

de;;! _ (L1 a4
dlagqﬁj— YN0 v/ dlogg,

a4 -4) (59

1 1
= sy - 4) (5 7) (59
Y
The Lerner formula is logu;; = —log(1 +¢;;'), hence,
dey. =
dlogp; = 1T = = —pu;de
Hence
dlogpi; 1 1
= 11;;5;(1 A=A =——- 56
dlogd, 15835 (1 + ) Aj ( j) (9 'Y) (56)

which completes the proof of result 5.

Let ¢ = TW—T) Recall the definition of the market-level aggregate markdown,

mj 2 q %
_ i q
Ky = Z (Z) Hij

Multiplying by z;? and totally differentiating, and using the fact that s;; = aizg)T

Dk (kg 2r5)9
1
m; q
(ky2)" = <Z (,Uijzij)q>

%

dlogp; = sijdlogp; (57)

(2

Substituting in (56) into (57),

dlogu; 1 1
oy, ~ 2 (st + 040 =) (5-5) )

~
dlogps; 1 1 9

L | A(l—=AN[ === 2 0

leg¢] ( +7> ]( ]) (9 7) ;SUMU

dlogu; 1 1Y\ =

It — (-4 (52 ) A (58)

44



which proves result 6.

It is straightforward to show that the model implies the following set of relations:

Wi

w

0
= P R o p_ (o)l
nj = ®in; wj = Pjw; n; = ( > N Wi = Q2 (n])

Putting them together,

logny = —~log®; + logn;
= —7log®; + O(logw; — logW') + logN
= —log®; + 0(log®; + logw} — logW) + logN
= (6 — 7)log®; + 0 (logox + logp; + logz; + (1 — a)logn?) — OlogW + logN

dlog® ; dlogps;
dlogn’; B (0 —~) dlogd, dlogs;

dlogp; 1+60(1—a) 1+6(1-a)

which proves result 7.

8.7 Computation (GHH, DRS and finite 7)
1. Fix w;.
2. Enter the iteration with a guess of wages w;;

3. Compute the private wage index:

4. Compute the village wage index:
w; = (’UJ

5. Compute the aggregate wage index:

1 =
([ 1)
0

6. Given the wedge ¢; = %, solve the markdown system to obtain {u;;}.
J
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7. Compute firm labor demand:

8. Compute total labor supply:
9. Allocate labor across villages:

10. Allocate private labor within village:

I CANE AN
i W nj 7

11. Impose the within-private CES condition:

1/n
_ [ My P
Wij implied = D wj7

1
12. Update wjjpew = Wij + step * (Wij implied — Wij)

13. Stop if ||wijnew — wij|| < tol. Else set w;; = wjj new-

14. Check that the goods market clears.

8.8 Computation (GHH, DRS and 7 — oo limit)

In the n — oo limit, private jobs within a village are perfect substitutes, so all firms in a

village pay the same wage: w;; = wg for all 7+ € 7. The fixed point is on {wg-J } directly.
1. Fix w;.
2. Enter the iteration with a guess of village private wages w? .
3. Compute the village wage index:

1

C— (T =Y 5 YT T
Wj = (ij +9 W )

4. Compute the aggregate wage index:



10.

11.

12.

13.

. Given the wedge ¢; = %, solve the markdown system to obtain {su;;}. (The (1 —
J

sij)/m term drops out of 51-;.1 in the limit; only the workfare-vs-private and cross-village

substitution channels remain.)

Compute firm labor demand at the common village wage:

1
w? a—1
Ni; =
QZijfhij

Aggregate to village private labor (perfect substitutes: the CES aggregator collapses

p _ .
n; = E Njj
i

to a linear sum):

Compute total labor supply:
N =W

. Allocate labor across villages:

Wy ) 0
nj=\-—,) N
= (i
Impose household inverse supply on the village (equivalent to the private-share condi-

tion n? — (w;’/W)V(N/nj)V/enj, solved for w?):

1/

p

n:

p P j

W; implied — w ~/0
N
p P P p
Update wj,new - wj + Step * (wj,implied - wj)
. D P D __ D
Stop if ||wj,new — wj|| < tol. Else set wj = w} .

Check that the goods market clears.
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8.9 Planner

0 06 o7 05 08 1 01 02 03 04 or
4 v

Figure 5: The figure illustrates comparative statics of optimal workfare in an example CRRA
economy with 0 =2,60 =0.1,7=6.96,a« = 0.8, v = 0.2.
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Figure 6: Constrained optimal workfare share in the economies with more labor market
power, starting from the calibrated baseline.

8.10 Minimum Wage

Following Berger et al. (2025), we set up equations that characterize the general equilibrium
in an economy where the labor market intervention is a minimum wage. The objective is
to compare workfare and the minimum wage as alternative procompetitive policies. Let

W;j = pijwi;j, where p;; < 1 implies that the rationing constraint for firm ¢ in village j is
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binding (slack when p;; = 1). The inverse labor supply curve is given by

1 1
M L) "(E)@W
i <n]> N

The shadow share of the firm is given by

1+n

s lDijnij B ’flij n . 8lognj
S”_Zﬁzwm_ n; ~ Ologny;
i WijTij J g1ij
The firm’s problem is
NAX 215 — WijT;
ij
1 1
. . N \" [(Mi\o .~
subject to w;; = min = (—J> W, w
nj N
_n_
241\ n+1
o n
where n; = | Y, n,;;

Unconstrained firms: Suppose ignoring the constraint, the above problem delivers w;; >
w. The Lerner condition delivers

Ei]’ 1 1~ 1 ~
= — =5+ =(1— 5
52j+1 Eij ,’783 + 9( SJ)

i

Constrained firms: Consider the above problem subject to the firm paying the minimum
wage, and allow for the fact that the firm can always hire less than the amount of labor

supplied.

«a
maxni]. zijnij — Wnyj

n /= \0
subject to n;; < (%) (&) N
wj W

The solution to this problem depends on how mrpl;; compares with w at 7,5, which is the

ampunt of labor the household supplies at w.

77 ~ 0
w 0 ' o
nigg =\ — = | N if w < oz :
w]- w

1

azl 11—« . o
J if w> azing !
w

8.11 Algorithm

We solve the minimum-wage equilibrium by iterating directly on the matrix of firm shadow

wages {w;;}. Each firm is assigned to one of three regions: r;; € {I,II,IIT}, where region I is
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unconstrained, region II is on the labor supply curve at the minimum wage, and region III
is on the labor demand curve at the minimum wage. The household’s first-order condition
implies N = W/, an identity we enforce at every iteration.

(0)

ij

Initialization. Solve the economy without a minimum wage to obtain {wg])} and set w
O _

wg]) for all (4, j). Initialize all firms in region I: r;;

Outer loop (region updates). Given the current region assignment, solve an inner fixed

point in {w;;}; then update regions; then repeat.

~imp

Inner loop (fixed point in w;; given regions). Iterate the following block until max;; [;;

U~)Z‘j| < &

(1) Aggregate shadow wages.

1

T+n
1
T §:~1+n T (.5 14H0\THo
wj—< W, ; > , W—(ijj ) .

i€

(2) Household side. The household FOC delivers aggregate employment and the village-

level employment index:
. Wi\’
N=WY  n;= (—J) N.
w

(3) Firm employment from labor supply. For every firm,

~ n
_ (Wi
niy; = = n;.
Wy

At the fixed point this coincides with the region-specific employment defined in the

model: it equals the household’s supply at the firm’s posted wage in regions I and II,
and equals the firm’s labor demand at w in region III, because the region-III implied

w;; below is chosen to make these two coincide.

(4) Shadow shares and markdowns.

~ 1+ ~ ~

Goo—m— W — =Y 7Y is = Y

L/ ~1 3 - y ij — .
Z u}.J.rn Eij n 0 Eij—|—1

i'ej Wiy

20



(5) Implied shadow wage by region.

(jyazyne™ ifry =1 (firm FOC)
w if r,; =11 (supply at the floor; p;; = 1)

~imp -

v D 1/n
i) @, iy =10 ly value at n?
n_j w; ifry; = (supply value at n;;)
\

D 1/(1-a)

where region Il demand is n;; = (azi;/w) :

(6) Damped update.
’U~Jij — ﬁ)ij + )\(wgnp — wij); A€ (0, 1]

Region updates (after the inner loop converges). Compute the marginal revenue
product of labor mrpl;; = ozzijn%-_l. Then, for each market j (monotone updates: firms can

only move I — II — III):
(a) If any firm in region I has @;; < w, move the firm with the lowest w;; to region II.

(b) If any firm in region II (using the region assignment at the start of this outer iteration)

has mrpl;; < w, move the firm with the lowest mrpl;; to region III.

Convergence. Stop when no firm changes region and the inner-loop tolerance is met. The

recovered wages and rationing multipliers are

v — wy; iy =1 - 1 riy € {11}
o lw oy e {100} T /e ry =110
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