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1. The impact of formal insurance

2. Demand for insurance products

Two classes on insurance products



1. Motivation: risk and insurance

2. The effect of insurance on consumption and investment: theory

3. Empirical evidence: Agricultural insurance

4. Empirical evidence: Health insurance

* Thanks to Esther Duflo, Greg Lane, and Cynthia Kinnan for sharing slides.

Today’s class*



PART 1

Why insurance?



Risk in the lives of the poor
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• The poor are exposed to many sources of risk
• Droughts, floods (rainfed agriculture)
• Price volatility
• Health shocks

• These risks imply volatility in production, labor supply, and income
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Production risk → consumption risk
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• Fluctuations in production and income need not imply fluctuations in consumption

• For the poor, this is more likely to happen

• Why? 
• Incomplete credit markets and barriers to saving hinder risk coping
• Limits to risk sharing (group insurance)

• More on this later in the course



A role for insurance products?
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• Given the limits to risk coping and group insurance, “formal” insurance products 
may be a promising alternative for risk-averse agents

• However, formal insurance penetration is lower in poor countries (Enz, 2000; Gine
et al., 2019)

• Reasons for low insurance penetration
• Asymmetric information: adverse selection, moral hazard
• Transaction costs
• Low demand? (Lecture 2)



The insurance S-curve
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The Microinsurance revolution
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• For the last 20 years, a growing body of work has been trying to design insurance 
products targeting the poor in developing countries

• Policymakers, private sector, foundations, academics…

• Yearly industry reports by the Micro Insurance Network



Agricultural index insurance
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• One example: Agricultural insurance for smallholder farmers

• Traditional agricultural insurance models may not fit well the poor: high 
verification costs, moral hazard, etc.

• Index Insurance: delinking payouts from the assessment of individual losses
• Examples: area yield (not individual yield); rainfall; satellite-based measures of 

crop health (normalized difference vegetation index)

• Review papers: Carter et al., ARRE 2017; Cole and Xiong, ARE 2018



PART 2

The effect of insurance on 
consumption and investment: 

A simple model



A Theory of Intertemporal Choices
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• In previous courses, you have studied consumption and production choices as 
independent problems

• In practice, for many poor households, the two decisions are intertwined

• e.g., a small entrepreneur must decide how much money to allocate to business 
and/or household consumption

• We will study a simple framework of intertemporal choices (Karlan et al., 2014, 
Appendix)

• Agent must decide how much to consume/save

• Agent must decide how much to invest (and thus, produce)



Setup (1)
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• The agent lives two periods (t=1,2)

• In t=1, the agent is endowed with some pre-existing wealth (Y) and decides how much 
to consume, to invest in production (i.e. buy inputs), and to save/borrow

• In t=2, there are two states of the world: Good or Bad
• Probability of state G is 𝜋𝐺; Probability of state B is 𝜋𝐵 = 1 − 𝜋𝐺; assume 𝜋𝐺 “sufficiently large”

• The agent can invest in a risky input 𝑥𝑟 or a hedging input 𝑥ℎ
𝑓𝐺 𝑥𝑟,𝑥ℎ = 𝐴𝐺𝑓 𝑥𝑟 ; 𝑓𝐵 𝑥𝑟,𝑥ℎ = 𝐴𝐵𝑓 𝑥ℎ ;

𝐴𝐺 > 𝐴𝐵;
𝑓′ > 0, 𝑓′′ < 0



Setup (2)
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• Utility

𝑈 = 𝑢 𝑐1 + 𝛿

𝑠∈𝑆

𝜋𝑠𝑢 𝑐𝑠
2 ,

- where 𝑆 = 𝐺, 𝐵
- we assume 𝑢′ 𝑐𝑡 > 0, 𝑢′′ 𝑐𝑡 < 0

• Budget constraint in period 1
𝑐1 = 𝑌 − 𝑥𝑟 − 𝑥ℎ − 𝑎

- Y: pre-existing wealth
- 𝑎 : saving (if >0) or borrowing (if <0)

- We assume input prices are equal to one



Individual Choices and Markets
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• We study the consumption/saving/investment decision under three scenarios:

• Complete credit and insurance markets

• Missing credit markets

• Missing insurance markets



Complete Markets: Credit Markets
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• Agents can transfer money across time at  gross return, R=1+r

• i.e., no restrictions on saving or borrowing

• R does not depend on the state of the world in t=2

• Later we model restrictions to borrowing



Complete Markets: Insurance Markets
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• The producer is in a perfect risk-sharing arrangement:

• In the good state of the world, she pays into the risk-sharing pool

• In the bad state of the world, she draws from the risk-sharing pool

• Therefore, she always receives the expected value of her investment, with no 
uncertainty

𝑝 ∗ 𝜋𝐺𝐴𝐺𝑓 𝑥𝑟 + 𝜋𝐵𝐴𝐵𝑓 𝑥ℎ [p is the output price]



Optimization with Complete Markets
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𝑀𝑎𝑥𝑎,𝑥𝑟,𝑥ℎ 𝑢 𝑐1 + 𝛿𝑢 𝑐2

subject to: 
𝑐1 = 𝑌 − 𝑥𝑟 − 𝑥ℎ − 𝑎;

𝑐2 = 𝑝 ∗ (𝜋𝐺𝐴𝐺𝑓 𝑥𝑟 + 𝜋𝐵𝐴ℎ𝑓 𝑥ℎ ) + 𝑅 ∗ 𝑎

• We can rewrite this as:

𝑀𝑎𝑥𝑎,𝑥𝑟,𝑥ℎ 𝑢 𝑌 − 𝑥𝑟 − 𝑥ℎ − 𝑎 + 𝛿𝑢 𝑝𝜋𝐺𝐴𝐺𝑓 𝑥𝑟 + 𝑝𝜋𝐵𝐴ℎ𝑓 𝑥ℎ + 𝑅 ∗ 𝑎



Saving/Consumption 
with Complete Markets

20

• Take the first order condition w.r.t a

• We obtain the Euler Equation

𝑢′ 𝑐1 = 𝛿𝑅𝑢′ 𝑐2

• What happens if 𝑢′ 𝑐1 > 𝛿𝑅𝑢′ 𝑐2 ?



Investment decision with complete markets
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• Take the first order condition w.r.t 𝑥𝑟 (𝑜𝑟 𝑥ℎ) and plug in the Euler 
Equation

• We obtain the standard investment optimum condition: (expected) 
marginal productivity equalized to the cost of capital

𝜋𝐺𝐴𝐺𝑝
𝜕𝑓 𝑥

𝜕𝑥𝑟
= 𝜋𝐵𝐴𝐵𝑝

𝜕𝑓 𝑥

𝜕𝑥ℎ
= 𝑅

• Does the discount factor 𝛿 enter the investment choice?



Separation
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• With complete markets, the production and the consumption 
decisions are separable
• I maximize the size of the pie

• And then I decide how much to consume today and tomorrow

• This is an important result: wealth or impatience and other utility 
parameters do not enter the investment choice



Incomplete credit markets
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• Assume incomplete credit markets: 𝑎 ≥ 0

• In other words, individuals in period 1 cannot borrow
• (Later in the course, what if they cannot save?)

• Let’s look at the consumption and investment choices for those 
agents for which this constraint binds.
• Who are these people?



Optimum with Credit Constraints
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• For constrained agents, consumption in period 1 is “too low” (i.e., 
marginal utility “too high”)

𝑢′ 𝑐1 > 𝛿𝑅 𝑢′ 𝑐2

• Constrained agents now face a tradeoff between consumption and 
investment. Euler equation becomes

𝑢′ 𝑐1 = 𝛿𝝅𝑮𝑨𝑮𝒑
𝝏𝒇(𝒙𝒓)

𝝏𝒙𝒓
𝑢′ 𝑐2

• Thus, expected marginal productivity is larger than R

𝜋𝐺𝐴𝐺𝑝
𝜕𝑓(𝑥𝑟)

𝜕𝑥𝑟
=𝜋𝐵𝐴𝐵𝑝

𝜕𝑓(𝑥ℎ)

𝜕𝑥ℎ
=

𝑢′(𝑐1)

𝛿𝑢′ 𝑐2
>R

• Separation fails: investment now depends on wealth and utility 
parameters



Who are the “constrained” agents?
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• Constrained agents are those that would like to consume more today, but 
they cannot do so

• One or more of the following characteristics:

• Impatient

• Low predetermined wealth

• High(er) expected production (and consumption) in future period



Incomplete Insurance Markets
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• Now, we allow credit, but we shut down insurance markets

• Therefore, individuals may have different consumption in period 2 
depending on the state of the world (good or bad)

𝑐𝐺
2 = 𝑝𝐴𝐺𝑓 𝑥𝑟 + 𝑅𝑎 with probability 𝜋𝐺

𝑐𝐵
2 = 𝑝𝐴𝐵𝑓 𝑥ℎ + 𝑅𝑎 with probability 𝜋𝐵



Consumption Optimum with Incomplete 
Insurance
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• Consumption: marginal utility in t=1 equation to expected marginal utility in t=2
𝑢′ 𝑐1 = 𝛿𝑅 𝜋𝐵𝑢

′ 𝑐𝐵
2 + 𝜋𝐺𝑢

′ 𝑐𝐺
2

• Investment: underinvestment in the risky input

𝑝𝜋𝐺𝐴𝐺
𝜕𝑓(𝑥)

𝜕𝑥𝑟
= 𝑅 𝜋𝑏

𝑢′(𝑐𝐵
2)

𝑢′(𝑐𝑔
2)

+ 𝜋𝐺 > 𝑅

• and overinvestment in the hedging input

→ Risk preferences shape investment strategies



Theory: summing up
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• You should be clear on the two different problems an individual faces

• Consumption/Saving problem

• Investment/Production problem

• Key concepts: Euler Equation and Separation

• Work out solutions algebraically (e.g., 𝑢 𝑐 = log(𝑐) and 𝑓 𝑥 = 𝑥𝛼) 

• Make sure to understand difference between incomplete credit markets and 
incomplete insurance markets

• The framework also derives predictions for the impact of cash grants and insurance 
products under various missing-market scenarios (later)



PART 3

Empirical evidence: 
agricultural insurance



Karlan et al. (2014): 
Credit and insurance in Ghana
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• RCT with farmers in 4 groups: control, capital grants, free rainfall insurance, 
grants + insurance

• Capital grants: 
• Provide sufficient support to purchase Ministry recommended inputs package
• $85 per acre to max of 10 acres

• Rainfall insurance:
• Index insurance based on number of wet days
• Free insurance up to 15 acres (1st year) then subsidized premia (IV strategy 

using price subsidies as an instrument for insurance take up)



Triggers and payouts
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Theory predictions
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Results: Graphical evidence
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Results: Investment and Harvest
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Results: Reallocation of investment 
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Intepreting the results (1): External Validity
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• We are all aware of the problem of external validity: results in one place may not be 
relevant in other places

• However, Rosenzweig and Udry (2020) makes a more nuanced point: the impact of 
an intervention in a given setting depends on the state of the world in that period
• Obvious example from agriculture: in response to insurance, a farmer makes more risky 

investments. Whether or not the impact on profits is positive depends on rain realization
• Other examples: returns to education depend on macroeconomic conditions; firms subsidies 

depend on prevailing prices, health interventions depend on prevailing infection rates

• Implications
• Understand how important year-to-year variation is in your study setting
• Multiple-year evaluations. If single year: is it a “normal” year?
• Learn about variation of impact by state using heterogeneity by space (caveats in the paper)



Interpreting the results (2): risk aversion 
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• Other studies find a large effect of (free/subsidized) insurance provision on 
investment
• Mobarak and Rosenzweig (2013), Cai et al. (2012), Carter et al. (2014), Cole et al. (2016)
• But not all of them (e.g., Udry et al., 2019)

• The results suggest a very high level of risk aversion
• Implausibly high?
• If risk aversion is so high, we would expect higher levels of savings 

(precautionary savings, buffer stock savings…)



Investment response to other risk-
management tools
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• Flood-tolerant crops (Emerick et al., 2016, India)

• Access to weather forecasting (Rosenzweig and Udry, 2019, India)

• Emergency credit lines (Lane, 2020, Bangladesh)



Lane (2020): Credit Lines as Insurance

39

• While insurance seems to have positive effects, 
demand remains low (NEXT CLASS)

• An alternative: emergency loans
• Pre-approved households are made aware that

they are guaranteed access to a certain amount of
credit if a flood occurs (branch-level index)

• Removes uncertainty about credit availability

• RCT in partnership with BRAC (branch-level 
randomization)



Treatment effects
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1. Ex-ante outcomes: Guaranteed access may increase investment levels, because
they know they are protected in the event of a flood

2. Ex-post outcomes: Among treated households, production levels should be more
sensitive to flood shocks, but not consumption



Treatment effects: ex-ante outcomes
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Treatment effects: ex-post outcomes
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PART 4

Empirical evidence:
health insurance



Health Behavior: stylized facts
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• Dupas (2011) reviews health behavior in developing countries:
1. High levels of curative health expenditures
2. Low levels of preventive health expenditures

• For instance, in India, 62%  of health expenditures were paid  by households out-
of-pocket (vs. 11% in the U.S.)

• One way to shift expense from ex-post to ex-ante would be to enhance access to 
health insurance for the poor



Why could health insurance help?
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• Outcomes that could be affected by health insurance:

• Healthcare utilization

• Health outcomes

• Financial outcomes (e.g., saving, borrowing, etc.)

• Psychological wellbeing



Experimental evidence – U.S.
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• The Oregon Experiment (U.S.): 2008 lottery targeting low-income adults to access 
Medicaid 

• Overview of the medium-term effects (Finkelstein et al., 2019):
• Increases in healthcare use
• Improvements in self-reported health and depression
• No statistically significant impact on mortality and physical health
• Reduction in the risk of large out-of-pocket medical expenditures
• No significant impact on employment or income

• Finkelstein et al. (2019) develop a framework to estimate the welfare effects of 
Medicaid and estimate willingness to pay for the program



Experimental evidence -
developing countries
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• A small body of work uses field experiments to evaluate the impact of health 
insurance in developing countries
• Thornton et al. (2010, Nicaragua), Levine et al. (2016, Cambodia), Chemin et al. 

(2021, Kenya), Malani et al. (2021, India)

• In 2008, India launched national, public hospital insurance (RSBY) for poor 
households (59M targeted).  In 2018, the program was expanded to cover 500M 
people, including households above poverty line

• Malani et al. (2021) conducts an evaluation of expanding RSBY to above-poverty-
line households (2013-2017)



Malani et al. (2021) - Design
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• Largest experimental evaluation of health insurance

• Four treatment groups
A. Free insurance
B. Opportunity to buy insurance at full price+ unconditional cash transfer
C. Opportunity to buy insurance at full price
D. Control

• Village-level variation in the fraction of households with insurance access 
• This design allows to estimate within-village spillover effects 

• Data collection for 3.5 years



Results: take up and utilization
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• All treatments generate significant enrollment in insurance, even when the 
household has to pay the full price (take-up in group C was 60%)

• The treatments increased in the use of insurance over the study
• 13% in free-insurance group vs 8% in control group



Results: health outcomes
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• The paper investigates treatment effects on many health outcomes
• Self-reported health, chronic disease, quality of life, mental health, childbirth, 

biomarkers, mortality. Multiple outcomes for each of these groups.

• How to deal with a large number of outcomes?
• Adjust inference for multiple hypothesis testing
• Combining multiple outcomes in one health index (z-score of individual 

outcomes)

• Overall, 0.5% of outcomes were significant after dealing for multiple hypothesis 
testing and there was no significant effect on summary health index
• Caveat: power; not a precise zero



Results: health outcomes
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• The results on health outcomes in the India RCT are consistent with evidence from 
other studies in developing countries

• One possible explanation is that, even when health insurance is provided for free, 
few people end up using it
• Lack of understanding about what the insurance could cover
• Lack of information on how to use the insurance card, etc. 

We will talk about barriers to insurance demand and insurance use in the next class


