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Background

Absence of formal insurance markets where needed
75% of the world’s poor engaged in agriculture
90% of variation in Indian agriculture production caused by variation
in rainfall
90% of Indians are not covered by formal insurance

Literature concludes towards providing insurance to farmers
Policy issues

Ignore spillover effects on uninsured labor (poor)
India: agriculture insurance explicitly targeted to those with
"insurable interest".
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Research Question

What is the impact of rainfall insurance on labor market outcomes in
agricultural markets?
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Research Approach

Design a labor market GE model
Labor demand, labor supply and GE wages.
Three policy scenarios: a) only cultivators are offered insurance, b)
both cultivators and laborers are targeted and c) only laborers are
targeted with insurance.

Conduct a Randomized Control Trial (RCT):
Randomly market rainfall insurance to approx 4,800 cultivators and
landless laborers across three states in India.
Index-insurance based on monsoon onset date.
Estimate the G.E. model and policy scenarios.
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Key Findings

Insurance contracts should be offered to BOTH cultivators and landless
laborers.

If offered only to cultivators
Labor demand and equilibrium wages become more rainfall sensitive.
Laborers are worse off because of high wage volatility.

If offered to laborers as well
Wages are smoothed across rainfall states by reducing labor supply
during droughts when payouts are paid.
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Literature

Providing insurance leads formerly uninsured farmers to switch from
low to high yield but riskier crop varieties.

Cole et al. (2013); Mobarak and Rosenzweig (2014)
Insurance increases ag output but makes it more rainfall-sensitive

Karlan et al (2014); Mobarak and Rosenzweig (2013)
Emphasis on GE effects rather than effect on the treated.

Previous approaches ignore spillover effects on the poor.
Cultivators may ∆ labor demand therefore ↑ wage volatility.
Jayachandran (2006): non-experimental study of GE effects of credit
market imperfections on wages.
Effects of insurance marketed through RCTs
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Model Setting and Assumptions

Two groups: cultivators and landless laborers
Cultivators own land and are net employers. No labor supply. Few
exceptions (robust results)
Landless laborers: no lease in, no cultivation.

One period/season model
Abstract from credit constraint (perfect credit market).
Empirical work allows for credit constraints (Jayachandran, 2006).
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Labor supply

Landless hh endowed w/ m non-earning inc. and 1 unit of t.
U function is CD in leisure h and consumption c : U = hγc(1−γ)

Rainfall θj can be low (L) or high (H). L-state occurs w/ prob. q.
Two groups of laborers: offered (not) insurance.
Insurance unit price p and pay out in L state is I.
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They supply (1− h) labor at wage w .
BC are:
cL = wL(1− h) + m − pI + I
cH = wH(1− h) + m − pI
E(U) maximization pgm:
MaxI,hE (U) = qUL + (1− q)UH yields FOC:
q(1− p)UL

c = p(1− q)UH
c

Labor supply: l j
c = 1− γ − γ y j

w j where
where y j = m − pI + I if j = L and m − pI if j = H
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Labor supply (cntd)

Proposition 1
a. In the low state, the labor supply of the insured will be lower than
that of the uninsured laborer.
b. In the high state, the labor supply of the insured will be higher than
that of the uninsured laborer.
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Labor supply (cntd)
Proof
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Labor supply (cntd)

Compared to no insurance world, insurance effects:
In L, labor supply ↓ because m ↑ and leisure is a normal good
In H, labor supply ↑ because no payout and leisure is a normal good.
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Labor demand

Cultivators endowed w/ 1 unit of land and m non-earnings income.
Production in two stages using CD technology with two inputs: l
labor and x capital (seeds, fertilizer).
Stage 1 (Planting stage): Cultivators decide on input x and
whether to buy insurance. Ignore the use of labor.
Stage 2 (Harvest stage): State of nature θj is realized, labor hired,
profit maximized.
Can save (s) at rate r , and borrow (b) within agriculture cycle.
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Labor demand (cntd)

Stage-2 program:
Max π = θj lβx (1−β) − w j l , where l is hired labor.
Labor demand: l = x(βθ

j

w j )
1

1−β

Stage-1 program:
Maxx ,IE (U) = U(c1) + b[qU(cL

2 ) + (1− q)U(cH
2 )]

c1 = m − x − s − pI
c j

2 = rs + θj lβx (1−β) − w j l + iLI
where iL is an indicator for low state, when insurance payout occurs.
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Labor demand (cntd)

In the absence of insurance, x < x∗ due to risk.
Amount of stage-1 x increases as cost of insurance falls.

Why?
Purchasing insurance ↓ cultivator’s MU in L
Increasing x ↓ MU in H
Given stage-2, the effect on ld from ∆Θj is stronger the lower the
cost of insurance.
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Labor market equilibrium

Equilibrium condition for N landless households supplying labor and
M cultivators demanding labor: [1− γ − γ y j

w j ]N = [x(βθ
j

w j )
1

1−β ]M
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Policy simulations

Proposition 2
Offering insurance to landless laborers dampens wage volatility ∆w .

Proof:↑ y ⇒ ↑ w
dw
dy = γ(β−1)w

γy(β−1)−lw( M
N ) > 0
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Policy simulations (cntd)

In L state, l s
i < l s

u . This ⇒ wL increases compared to no insurance
word.
In H state, l s

i > l s
u . This ⇒ wL falls compared to no insurance word.

Therefore, G.E of insurance to landless hh reduces wage risk.
Income is smoothed if some landless hh purchase insurance.
By symmetry, welfare of risk-averse cultivators ↓ in the L state.
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Policy simulations (cntd)

Proposition 3
Offering insurance to cultivators increases wage volatility (∆w).

Proof
d( dwj

dθj )
dx =

d( dwj
dθj )

dθj =
−wγy(β−1)β( β(θj

wj )
β

1−β MN

wxβ( β(θj
wj )M−γy(β−1)N

> 0
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Policy simulations (cntd)

Offering insurance only to cultivators ↑ wage volatility and ↓ welfare
of uninsured laborers.
Insured cultivators use more 1st stage inputs x .
The effect of ↑ in x on wages is higher in H than in L.
It may also provide some benefits to the laborer:
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Policy simulations (cntd)

Proposition 4
Offering insurance to cultivators increases average wages.

Proof:
d( dwj

x )
dx =

( β(θj

wj )
β

1−β (β−1)(w j )2M

γy j (β−1)N−xw( β(θj
wj )

β
1−β M

> 0

Insured cultivators use more x .
The effect of an increase in x on the eq. wage is positive in any
state.
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Summing up

In summary:
Insuring landless workers ↓ wage volatility (insured workers supply
less labor than uninsured in L and supply more labor in H).
Insuring cultivators ↑ labor demand volatility across rainfall states
(insurance allows cultivators to ↑ output in H relative to L state.)
Sensitivity of wages to rainfall increases when large number of
cultivators are insured.
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Experimental Design

Randomised Controlled Trial in 3 states of Andhra Pradesh (AP),
Uttar Pradesh (UP) and Tamil Nadu (TN) of India
Intervention: Rainfall insurance - Delayed Monsoon Onset
index-based insurance product

- Historical rainfall data used for expected onset date of rainfall
(Source: REDS)

- Monsoon onset defined as a certain level of accumulation (between
30-40 mm)

- Delay if target rainfall not reached by one of the three pre-selected
trigger dates

- Trigger dates varied with villages - Rs. 300 (15/20 days late); Rs.
750 (20/30 days late) and Rs. 1200 (25/40 days late)

- All farmers in a village received the same payout, if the village
qualified.
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Experimental Design (contd.)

Treatment Group: 2400 cultivator households and 2400 pure
agricultural labor households
Control Group: 1619 households
Random offer of Insurance subsidy (ranging from USD 1.6 to 4
across villages)

- Average insurance premium - Rs. 145 (approx. USD 2.9)
- 0, 10, 50 or 75 percent subsidy on insurance premium

Marketing between Oct 2010 and Jan 2011
Intention-to-Treat (ITT) effects estimated

G. Bahety and M.M.Ngoma EC 721 BU
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Sampling

Used household listing data from NCAER’s Rural Economic and
Development Survey (REDS) from 2006
Eliminate members of castes with fewer than 50 households in the
listing

- 93 out of 118 castes selected
Random selection of 42 villages (out of 63)
Random selection of households within these villages, stratified by
caste and occupation (cultivators and landless laborers)
Cluster standard errors by caste and village groups
Follow up survey after Kharif harvest in April 2011 in TN, between
Dec 2011 and Mar 2012 in UP and AP

G. Bahety and M.M.Ngoma EC 721 BU
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Data - Critique

- Elimination of smaller castes from the sample could lead to selection
bias, larger caste groups may have larger informal social networks
and hence, informal insurance

- Could lead to systematic elimination of certain vulnerable caste
groups

- May have external validity issues

G. Bahety and M.M.Ngoma EC 721 BU
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Insurance Take-up

42% take up rate of insurance among households - 25% cultivators
and 31% laborers
Take up rate increases with subsidy
Critique: Low take up rates, focus on LATE rather than ITT?

G. Bahety and M.M.Ngoma EC 721 BU
Risk, Insurance and Wages in General Equilibrium by Mobarak and Rosenzweig (2014)



34/ 48

Motivation Literature review Model Research Design Data Results Conclusion

Rainfall Variation and Insurance Payout
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Rainfall Variation and Insurance Payout (contd.)

Four villages in AP qualified for a payout: 1 village (Rs. 1200); 1
village (Rs. 750); 2 villages (Rs. 300)
No perfect correlation between total rainfall and payouts, Occurence
of payout is a random shock.
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Sample characteristics for treatment households
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Critique

Critique: The authors do not show a balance test.
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Regression Specification - Labor Demand

LD
jk = β1Ijk + β2(Ijk ∗ Rk) + β3OwnedArea + Kk + ε1jk (1)

As per theory:
β1 - linear ITT
β2>0, labor demand for insured cultivators more sensitive to rainfall than
for uninsured (Proposition#3)
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Results - Labor Demand
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Regression Specifications - Labor Supply

LS
ijk = α1Ijk + α2(Ijk ∗ Rk) + α3(Ijk ∗ rk) + Zijkπ + Kk + ε2jk (2)

As per theory: (Proposition#1)
α1 < 0, In low rainfall state, insured landless laborers will supply less
labor than the uninsured
In high rainfall state, insured landless laborers supply more labor than the
uninsured
α2 < 0, Labor supply less sensitive to realised rainfall for insured landless
laborers
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Results - Labor Supply

G. Bahety and M.M.Ngoma EC 721 BU
Risk, Insurance and Wages in General Equilibrium by Mobarak and Rosenzweig (2014)



42/ 48

Motivation Literature review Model Research Design Data Results Conclusion

Regression Specifications - General Equilibrium Wage
Equation

log(Wik) = γ1CIk+γ2(CIk∗rk)+γ3LIk+γ4(LIk∗rk)+γ5IPk+Zikα+Vkδ+ε3ik
(3)

As per theory:
γ2 > 0, ↑ insurance for cultivators, ↑ wage volatility across rainfall states
γ4 < 0, ↑ insurance for wage workers, ↓ wage volatility across rainfall
states
γ5 > 0, Landless laborers supply less labor when insurance payouts occur,
↑ wages
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Results - General equilibrium effects on wage volatility
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Policy Simulation # 1 - Effect of marketing insurance to
cultivators in the village

Sensitivity of wages
to rainfall ↑ when
cultivators are offered
insurance
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Policy Simulation # 2 - Effect of marketing insurance to
landless laborers in the village

Sensitivity of wages
to rainfall ↓ when
landless laborers are
also offered insurance
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Policy Simulation # 3 - Combined effects

Sensitivity of wages
to rainfall vanishes
when both cultivators
and landless laborers
are offered insurance
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Net spillover effects of insurance marketing to cultivators and
landless laborers on wage volatiility non-existent
Wage volatility increases with marketing of insurance to only
cultivators =⇒ reducing welfare for landless laborers who also
cannot afford insurance prices.
Wage volatility decreases with marketing of insurance to landless
laborers as well =⇒ offering insurance not just to farmers but also
to wage laborers
Importance of understanding the aggregate effects of interventions
(even in experimental settings) using GE framework

G. Bahety and M.M.Ngoma EC 721 BU
Risk, Insurance and Wages in General Equilibrium by Mobarak and Rosenzweig (2014)


	Motivation
	Literature review
	Model
	Research Design
	Data
	Results
	Conclusion

