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Introduction



Rural Households in Developing Countries and Risk

Susceptible to variability in economic opportunities

Dealing with Income Risk

Risk Management, ex ante

• Conservative production or

employment choices (Morduch, 1995)

• Diversify economic activities (Reardon

et al, 1994)

Risk Coping, ex post

• Borrowing and saving (Eswaran and

Kotwal, 1989)

• Accumulating and depleting

non-financial assets (Rosenzweig and

Wolpin, 1993)

• Adjusting labor supply (Kochar, 1999)

• Seasonal migration (Morten, 2015;

Coffey et al, 2014)

• Formal and informal insurance

(Rosenzweig and Stark, 1989)

Guaranteeing employment could thus impact household borrowing
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Research Agenda

Questions

In the rural developing country context:

1. Does guaranteed employment impact household borrowing, both for

consumption and production?

2. Does guaranteed employment help households cope during adverse weather

shocks?

3. Does guaranteed employment change rural credit market interest rates?

How?

• Indian context: National Rural Employment Guarantee Scheme (NREGS)

• Exploit the program rollout for identification (for now)
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Today
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Today

Impact on Borrowing

• Context

• Framework

• Testable hypotheses

• Data and Identification

• Preliminary Results

• Issues
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Today

Impact on Borrowing

• Context

• Framework

• Testable hypotheses

• Data and Identification

• Preliminary Results
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Taking this forward

• Weather shocks and NREGS?

• Framework

• Preliminary Results

• Other datasets

• Further Work
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Context: NREGS in India

What is the NREGS?

• Guarantees 100 days of unskilled manual employment in local public works in each

financial year to every rural household that seeks it

• Wage rate: state mandated minimum wage rate, approximately Rs. 100/day at the

rollout

• Primarily in the lean season of the agricultural year (February to May)

Rollout

• Staggered rollout: Phase I (Feb, 2006), Phase II (April, 2007), Phase III (April, 2008)

(200, 130, 295 districts)

• Program was rolled out based on the Planning Commission’s backwardness index

(constructed based on data from the 2001 census), so states are unlikely to be able to

manipulate the threshold.

Rankings
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More Context

Impact of NREGS

• ↑ household incomes, general equilibrium effects: ↑ private sector wages

(Muralidharan et al, 2017; Imbert and Papp, 2012)

NREGS Literature

Rural Credit Markets

• Rural Household Borrowing: largely for consumption; largely from informal

sources

• Informal Lending: segmented along caste/land ownership lines; interest rates up

to 120 percent a year

Credit Markets
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Does NREGS impact household

borrowing?



Early Impacts of NREGS

Table 1: Impact of NREGS on workers in early years

Proportion (%) of sample workers who stated that:

NREGS is ‘very important’ for them 71

NREGS has helped them to avoid hunger 69

NREGS has helped them to avoid migration 57

NREGS has helped their family cope with illness 47

NREGS has helped them to avoid demeaning or hazardous occupations 35

Source: NREGS Survey 2008 in Dréze and Khera (2011)
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Early survey data show an impact on consumption,

migration, ability to deal with distress - all of which relate

to the need to borrow
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Framework



Model Intuition

Households

• Household decision making in a two period setup, with borrowing

• Households are either producer households or labor households

• Labor households can borrow to smooth consumption

• Producer households borrow and invest in production, production is uncertain

• Access to NREGS increases the wage income for labor households; and increases the

wage income in case production fails for producer households

Lenders

• Lenders are monopolistically competitive, and can distinguish between households

• Lenders bear a fixed cost to get borrowers to repay

• Lenders are more willing to lend when a region has access to NREGS (through a

decrease in the fixed cost).

Model
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Testable Hypotheses

• When a district gets access to NREGS, labor households have lower demand for

credit for consumption (in the lean season)

• When a district gets access to NREGS, producer households might be more willing

to undertake risky production, and increase demand for loans for production (in the

sowing season)

• Lenders are more willing to lend to both type of borrowers

• Labor Households: Decrease in demand, increase in supply =⇒ ↓ interest rates

• Producer Households: Increase in demand, increase in supply =⇒ ↓ /↑ interest rates

In regions with access to NREGS

1. Borrowing for consumption ↓

2. Borrowing for production ↑

3. Informal moneylender interest rates ↓
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Data and Empirics



Datasets

Rural Economic and Demographic Survey (REDS)

• Household-level panel (1971, 1982, 1999, 2006)

• 9500 households in 104 districts; 34 receive NREGS in phase I

• 2006 reference period includes the lean season (Feb - May, 2006)

• Data on borrowing, lending, saving, interest rates, consumption

ICRISAT Household Panel

• Household panel, 590 household yearly from 2001 - 2014

• Only three districts (receiving the program in phase I, phase II, phase III)

• Suggestive Evidence
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Summary Statistics REDS
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Summary Statistics REDS
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Summary Statistics REDS
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Summary Statistics REDS
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Summary Statistics REDS

A preliminary look at the parallel-trends assumption
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Empirical Strategy

Difference-in-differences using REDS dataset

• Periods: 1999 and 2006 - exploit rollout of phase I

• Treated districts: received NREGS in 2006

• Control districts: have not yet received NREGS in 2006

• Assumption: parallel trends holds

• Impact: ITT estimates of employment guarantee on household borrowing and

informal interest rates

• Interpretation: Phase I districts are more backward than others, treatment effects

- upper bound/lower bound
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Empirical Strategy: Diff-in-Diff Specification

Specifications

Main: Yivjt = β1Ivjt + φt + ψv + Vvjtγ +Xivjtδ + εivjt

Heterogeneity: Yijt = β1Ivjt + β2Ivjt ∗Disi + φt + ψv + Vvjtγ +Xitδ + εivjt

Co-efficients of interest: β1, β2

• Yivjt is the outcome of interest for household i, in village v, in district j, at time t,

where t ∈ {1999, 2006}

• Ijt is an indicator for whether district j has the program in year t

• Disi is an indicator for whether a household is Disadvantaged

(landless or belonging to Scheduled Caste/Scheduled Tribes)

φt are time fixed effects; ψv are village fixed effects; Xivjt is a vector of time-varying

household characteristics that are not affected by NREGS; Vvjt is a vector of

time-varying village characteristics that are not affected by NREGS; standard errors are

clustered at the district level
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Results: Borrowing Overall
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Results: Any Loans? (by Purpose)
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Results: Amount borrowed, by purpose

More
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Results: Occupation
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Results: Heterogeneity by Caste
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Results: Occupation
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Results: Village Level Outcomes
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Results: Lean Season Borrowing
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Results: Growing Season Borrowing
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Discussion and Follow up

• Borrowing for production appears to decline, no impact on borrowing for

consumption overall (mechanisms)

• Lack of power with phase I alone?

• Borrowing after phase II available, but other household details not available

• No test for first-stage variation (NREGS participation)

• Need to rely on administrative data for actual participation in phases I & II at the

village level (reliability)
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Looking at the ICRISAT household panel: Borrowing

0

2

4

6

−4 0 4 8

Year

B
or

ro
w

in
g

Amount Borrowed for Consumption from Moneylenders, Disadvantaged HH

0

5

10

15

−4 0 4 8

Year
B

or
ro

w
in

g

Amount Borrowed from Moneylenders for Production, Privileged HH

Figure 1: Amounts borrowed from Moneylenders
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NREGS as insurance against

weather shocks?



Framework

• Household decision making in two period setup, with borrowing

• Income in each period has a fixed component, and a stochastic component

(depending on a weather shock in the relevant agricultural season)

• No production decision yet, no incorporation of lender’s response to shocks/wage

income changes.

Testable Hypotheses

1. A negative rainfall shock in the preceding agricultural season ↑ borrowing

for consumption in the lean season

2. An increase in wage income in the lean season (access to NREGS) and future

agricultural season ↑ (or ↓) borrowing for consumption in the lean season

3. The increase in borrowing due to negative rainfall shocks is lower in regions

with access to NREGS when compared to those without access to NREGS.

Sketch of model
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Empirical Strategy: Triple Difference

Specifications

Main by season: Yivjt = β1Ijt + φt + ψv + Vvjtγ +Xivjtδ + εivjt

Droughts: Yivjt = β1Ijt +β2Droughtvjt +β3Ijt ∗Droughtv +φt +ψv +Vvjtγ+

Xivjtδ + εivjt

Co-efficients of interest: β1, β2, β3

• Yivjt is the outcome of interest for household i, in village v, in district j, at time t,

where t ∈ {1999, 2006}

• Ijt is an indicator for whether district j has the program in year t

• Droughtvjt is an indicator for whether a village experienced a negative rainfall shock

in the preceding harvest

φt are time fixed effects; ψv are village fixed effects; Xivjt is a vector of time-varying

household characteristics that are not affected by NREGS; Vvjt is a vector of

time-varying village characteristics that are not affected by NREGS; standard errors are

clustered at the district level
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Borrowing in the lean season
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Credit Market
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Follow up

• Better measure of rainfall shocks - lean season and growing season after NREGS

phase I

• Other datasets:

. Using a 4 year household panel in 15 districts from 2010 - 2014 (ICRISAT)

. Identification using rainfall shocks in regions with a well-implemented NREGS

compared to regions with badly-implemented NREGS

. Necessary assumptions: nothing else change in the two categories in 2010, control for

baseline differences, district trends
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Thank you!
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Appendix



Backwardness Ranking and NREGS phase

Figure 2: Backwardness Rankings [source: Bose (2017)]
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Literature Review

1. Labor Markets

. General Equilibrium effects: ↑ private sector wage (Imbert and Papp, 2012)

. ↑ household incomes, primarily due to ↑ private sector wages (Muralidharan et al,

2016)

2. Child Labor and Schooling

. ↑ in time spent working outside household for older children (Islam and Sivasankaran,

2015)

. ↓ school enrollment; adolescent boys appear to substitute into market work when

they leave school (Shah and Steinberg, 2017)

3. Migration

. ↓ short-term (seasonal) migration to urban areas (Imbert and Papp, 2016)

4. Credit Use

. Workfare acts as collateral for households to acquire informal credit in West Bengal

(Dey and Imai, 2015)

. Increases borrowing for production in Odisha in an IV strategy (Bell and

Mukhopadhyay, 2015)
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What are rural credit markets like?

1. Rural Household Borrowing:

. Largely for consumption:

82 percent of all cash loans in rural India are taken for household expenditures.

(NSS, 2013)

. Largely from informal sources:

Informal moneylenders are the most important in rural areas, having lent 33.2

percent all of outstanding debt. (NSS, 2013)

2. Informal Lending:

. Interest rates and terms vary by borrower type:

Disadvantaged households get worst terms. (Banerjee, 2010; Swaminathan, 1991;

Conning and Udry, 2005; Hoffmann et al, 2017)

. Interest rates can be very high:

going up to 120 percent per year. (Timberg and Aiyer, 1984)

. Average interest buden can change with exogenous shocks:

↓ average interest rates for landless households, when hit with a demand shock

(Hoffmann et al, 2017)
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Model Setup

Households

• Two types, i ∈ {H,L}, differentiated by fi(.)

f ′i(.) > 0; f ′′i (.) ≤ 0; f ′L(0) 6=∞; fH(x) > fL(x)∀x

bi is borrowed, xi is invested in production, cit is consumed

• Production is uncertain, alternative is to earn wage labor income, w (the outside

option)

• Assuming H households produce; L households never produce.

Lenders

• Monopolistically competitive, earn zero profit

• Can distinguish between H and L households

• Bear a fixed cost, φ(w) to get borrowers to repay when w is realized

ρ is the cost of capital, Ri is the gross interest rate

Agents choose bi, xi, and Ri simultaneously



Model Setup

Household’s Problem

Type-L

max
cL1 ,c

L
2

UL = u(cL1 ) + βu(cL2 )s.t.

cL1 = w + bL

cL2 = w −RLbL

Type-H

max
cH1 ,c

H
2

UL = u(cH1 ) + βE[u(cH2 )] s.t.

cH1 = w + bH − xH

cH,p2 = fH(xH)−RHbH with prob p

cH,w2 = w −RHbH with prob (1− p)

Lender’s Problem

Type-L

RLbL − (ρbL + φ(w)) = 0

Type-H

RHbH − (ρbH + (1− p)φ(w)) = 0



Equilibrium

Type-L

u′(w + bL)− β
[
ρ+

φ(w)

bL

]
.u′(w − ρbL − φ(w)) = 0

Type-H

u′(w + bH − xH)− β
[
ρ+

(1− p)φ(w)

bH

]
.

{
p.u′(fH(xH)− ρbH − (1− p)φ(w)

+(1− p)u′(w − ρbH − (1− p)φ(w))

}
= 0

u′(w + bH − xH)− βf ′H(xH).p.u′(fH(xH)− ρbH − (1− p)φ(w)) = 0

where, ρ is the cost of capital, w is labor income, bi is amount borrowed by household of

type-i, φ(w) is the fixed cost to a lender, p is the probability that production is successful,

xH is the amount invested by H-households



Impact of NREGS and Predictions

• Employment Guarantee =⇒ exogenous change in the labor income, w

• Comparative statics of interest: dbi

dw
and dRi

dw

• Assume CRRA preferences, γ of approximately 1.6 (as in Ligon et al, 2002; Morten,

2015) Details

• Assume Eφ(w) = 1
φ(w)

dφ(w)
dw

> 1
bL

dbL

dw
= EbL (fixed cost decreases faster than the

amount borrowed)

Predictions

With guaranteed employment:

1. Disadvantaged households borrow less ( db
L

dw
< 0)

2. Interest rates for disadvantaged households decrease ( dR
L

dw
< 0)

3. Privileged households borrow more, and invest more ( db
H

dw
> 0; dx

H

dw
> 0)

4. Interest rates for privileged households decrease ( dR
H

dw
< 0)
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Obtaining Predictions with CRRA Preferences

∣∣∣∣c.u′′(c)
u′(c)

∣∣∣∣ = γ is constant =⇒ if γ <
cL1 c

L
2

cL2 +ρcL1
.
φ(w)

RLbL2 , then dbL

dw
< 0∣∣∣∣c.u′′(c)

u′(c)

∣∣∣∣ = γ is constant =⇒ if γ <

(1− p)φ(w)f ′H(xH)cH,p2

2
cH,w2 c1

RHBH2{f ′H(xH)[RHρ(1− p)cH1 c
H,p
2 + cH,p2 cH,w2 (cH,p2 + ρc1)]− ρRH2(1− p)c1cH,p2 }

,

then dbH

dw
> 0 and dxH

dw
< 0

Assume this is true based on back of the envelope calculations

. Ligon et al (2002) γ between 1.55 and 1.61

. For γ = 1.6, predictions hold if 1.6 <
cL1 c

L
2

cL2 +ρcL1

.
φ(w)

RLbL2 and 1.6 <

(1− p)φ(w)f ′
H(xH)cH,p2

2
cH,w2 c1

RHBH2{f ′
H(xH)[RHρ(1− p)cH1 c

H,p
2 + cH,p2 cH,w2 (cH,p2 + ρc1)]− ρRH2(1− p)c1cH,p2 }

. Roughly estimating the right hand sides of these inequality from an household panel

dataset for the Indian state of Bihar, I find that the former is around 1.7, and the

latter is around 13.9.
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Model with Weather Shocks

Households borrowing for consumption

• Household utility in a season, t, u(ct) is thrice continuously differentiable

u′(.) > 0; u′′(.) < 0; u′′′(.) > 0

• Income in each period has a fixed component, w, and a stochastic component, θt

which depends on a weather realization.

• b is borrowed in season 1 with b ≥ 0; ct is consumed.

• Assuming no production for now

Agents choose b, w is fixed and known in season 1, and θt is realized in each

period

Need to expand to three seasons - lean season, planting, harvesting

Need to incorporate production, lender’s side reaction to a weather shock



Setup

Household’s Problem

max
c1,c2

U = u(c1) + βE[u(c2)] s.t.

c1 = w + θ1 + b

c2 = w + θ2 − (1 + r)b

First Order Condition

u′(w + θ1 + b)− β(1 + r)E[u′(w + θ2 − (1 + r)b)] = 0

Need to impose structure on the distribution of θt to make sure consumption

is never negative



Comparative Statics

db

dw
=
{β(1 + r)E[u′′(c2)]− u′′(c1)}
{u′′(c1) + β(1 + r)2E[u′′(c2)]}

> 0

provided:

‖u′′(c1)‖> ‖β(1 + r)E[u′′(c2)]‖

db

dθ1
=

−u′′(c1)

u′′(c1) + β(1 + r)2E[u′′(c2)]
< 0

d2b

dθ1dw
=
β(1 + r)2u′′(c1)E[u′′′(c2)]− u′′′(c1)β(1 + r)E[u′′(c2)]

(u′′(c2) + β(1 + r)2]E[u′′(c2)])2
> 0

provided:

‖
u′′(c1)

u′′′(c1)
‖< ‖

E[u′′′(c2)]

E[u′′(c2)]
‖
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Parallel Trends?
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Results: Amount borrowed, conditional on taking a loan
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