
Development Economics
AEA Continuing Education Lectures

Lecture 2
Risk and Insurance

Supreet Kaur
(UC Berkeley)

January 2024



Outline

• Dealing with risk
– Ex ante vs. ex post smoothing

• Insurance

• Informal (communal) insurance 
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Dealing with Risk: Strategies
• Households face substantial production risk

• Ex-post smoothing
– Accept that you will take the hit to income
– Deal with fall-out: insurance, borrow, save, etc to manage consumption
– Better able to deal with risk ® more willing to take risk

• Ex-ante smoothing
– Try to prevent income volatility 
– Alter income strategies to get smoother income to begin with
– (Note: requires failure of  separation)
– Reduced variance may come at the expense of  levels

• Consumption CAPM would guide choice of  activities
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Ex-ante Smoothing
• Potential examples

• Agriculture
– Wait until monsoon realization to plant
– Plant safer, but less profitable, crops (e.g. avoid cash crops)
– Do not apply fertilizer (increases profits, but also volatility)
– Send one family member to migrate to city
– Drought-tolerant seed varieties

• Urban settings
– Don’t start capital intensive business
– Mitigate re-investment in business
– Lack of  specialization in one income source
– Do not adopt new products
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Rosenzweig Udry (WP 2013)
• India Metereological Department: annual monsoon forecast 

– Variation across India in accuracy

• Places with high accuracy: 1⁄2 std dev increase in monsoon forecast 
increases planting-stage investments by 2/3

• Use high accuracy places to trace out “profit curve”: profits under
different investments given rainfall

• Conclude: expected profit-maximizing level of  investment is three 
times the observed average investment 
– Heavily rainfall dependent

® Farmers dramatically underinvest
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Income is Diverse

• Income is extremely diverse (Lack of  specialization, outside of  agri)
• Even among landowners, labor income often important
• Just about everyone has some self-employment, but small scale
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Source: Banerjee Duflo 2007



Adhvaryu, Kala, Nyshadham (2021)
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Adhvaryu, Kala, Nyshadham (2021)
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“Self  employment”: Businesses creation in response to coffee price busts
     (ex-post smoothing)
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• Dealing with risk

• Insurance
– The benchmark
– Self-insurance vs. insurance
– Empirical applications

• Informal (communal) insurance 
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What is Perfect Insurance?

• Define states by s

• In each period, there is a probability ps of  state s

• Arrow Debreu securities: cost ps, pay out 1 if  
state s

• Actuarially fair insurance: ps/ps = 1
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Perfect Insurance Example
• Make $100 per period, but 20% chance of  0 ( E[y] = 80 )
• ps=0.2 ® ps=0.2 per unit of  insurance
• Buy 100 units of  A-D security (will pay out $100 when state s) 
• Pay premium of  $20 in each period
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Period 1 2 3 4 5
Income realization 100 0 100 100 100
Premium -20 -20 -20 -20 -20
Payout 0 100 0 0 0
Total 80 80 80 80 80
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• Perfect insurance: get exactly same amount in every period for sure
• Actuarially fair: get exactly E[y] (firm makes zero profit)
• Consumption is completely independent of  state

Period 1 2 3 4 5
Income realization 100 0 100 100 100
Premium -20 -20 -20 -20 -20
Payout 0 100 0 0 0
Total 80 80 80 80 80



Perfect Insurance

• New Euler equation under perfect insurance:
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• Notice: expectations operator is now gone
– Looks like the deterministic version (no uncertainty)

• Equating MU across time AND across states



Very Little Formal Insurance
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Source: Banerjee Duflo 2007
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Karlan, Osei, Osei-Akoto, Udry (QJE 2019)

• How much does risk constrain investment 
choices of  farmers (vs. credit constraints)

• Randomize:
– Cash grant
– Insurance (vary price subsidy)
– Both 
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Karlan, Osei, Osei-Akoto, Udry (QJE 2019)

• “Both” and 
“insurance” arms 
similar

• “When provided 
with insurance 
against the primary 
catastrophic risk they 
face, farmers are able 
to find resources to 
increase expenditure 
on their farms”

• Liquidity constraints 
not as binding as 
assumed 
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Karlan, Osei, Osei-Akoto, Udry (QJE 2019)

• High willingness to pay for index rainfall insurance 
– Take-up of 40-50% of actuarially fair insurance
– Conditional on take-up, cover 60% of land

• Contrast with previous literature (Cole et al. 2012, Casaburi Willis 2017)
• Hindrances to take-up: basis risk, trust, recency bias
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• Insurance

• Informal (communal) insurance 
– Communal insurance: benchmark
– Townsend test
– Empirical applications
– Limits to informal insurance
– Social (kin) taxes  
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Empirical applications
• Angelucci and Degiorgi (2009): Mexican transfer program Progressa

– Transfers from eligible to ineligible households 

• Moscona Seck (2023): Kin set vs. age set societies
– Age set: networks structured around people in same age cohort (initiated together)
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Empirical applications
• Angelucci and Degiorgi (2009): Mexican transfer program Progressa

– Transfers from eligible to ineligible households 

• Moscona Seck (2023): Kin set vs. age set societies
– Age set: networks structured around people in same age cohort (initiated together)
– More inequality across generations (young and old earn less – worse outcomes)
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Outline
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• Informal (communal) insurance 
– Communal insurance: benchmark
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– Empirical applications
– Limits to informal insurance
– Social (kin) taxes  
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Barriers to Informal Insurance 
• Moral hazard: effort is unobservable

– [E.g. Rogerson 1985, Phelan Townsend 1991, Phelan 1998, Ligon 1998, Attanasio
Pavoni 2011]

• Limited commitment: cannot commit to remaining in insurance 
agreement
– E.g. Coate Ravallion, Thomas Worrall 2002, Ligon et al. 2002, Morten 2019

• Hidden income: income is not observable
– E.g. Thomas Worrall 1990, Jakiela Ozier 2016, Goldberg 2017, Kinnan 2022
– Empirical evidence that people desire to hide income from “social tax” / 

“kin tax” literature
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Social taxes
• Informal insurance: implemented in society through rules of  thumb
• Norms for redistribution strong within family groups and networks

– Especially sub-Saharan Africa (Platteau)
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Source: Carranza, Donald, Grosset, Kaur 2023



Jakiela Ozier (ReSTUD 2015)
• Are people willing to forego money to hide income from network?
• Bring people into lab in Kenya, randomize endowment
• Effects driven by women with relatives in the experimental session
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Carranza Donald Grosset Kaur (2023)
• Does social tax lower the incentive to work and earn money?
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Carranza Donald Grosset Kaur (2023)
• Workers think that higher labor supply will increase transfer requests
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Carranza Donald Grosset Kaur (2023)
• Full-time piece rate workers at cashew processing plants, Cote D’Ivoire
• Offer blocked savings account: money directly deposited (3-9 months)
• Vary whether account existence & unblock date known to network
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