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3 Billion People Use Biomass Fuels for Cooking
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Consequences of the Use of Biomass Fuels for Cooking

The use of wood as a cooking fuel has serious environmental consequences

• In African countries, the use of wood for cooking is the main cause of forest degradation

• The use of wood as fuel accounts for between 2 and 7 percent of greenhouse gas emissions

1 in 25 deaths worldwide is due to indoor air pollution

• Indoor air pollution from cooking with biomass fuels is a major risk factor for chronic
obstructive pulmonary disease among women and acute respiratory infections in children

• Leads to about 2.3 million deaths per year, mostly among those over 50 and under 5
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Indoor Air Pollution Is a Leading Cause of Death in Low-Income Countries
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How to Model Household Purchase Decisions

Many consumption decisions (e.g. lunch) involve immediate costs and benefits

• Utility or welfare if you do not purchase the good: Udo not buy = 0

• Utility or welfare if you purchase the good: Ubuy = b − c

▶ b is individual or household valuation of the good

▶ c is the cost of purchasing the good, which is often just the price p

• A simple model of demand: purchase a good when Ubuy > Udo not buy ⇔ c < b

For many economic decisions, costs and benefits that do not occur simultaneously

• Health, environmental issues etc. often involve delayed costs and benefits

• All durable goods (like stoves) are purchase now, but used over many subsequent periods
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Willingness-to-Pay (WTP) for Future Health Benefits

Efficient cookstoves are an investment good with immediate costs and future health benefits

• Decision-makers tend to discount future costs and benefits relative to immediate payouts

Households will choose to purchase an efficient cookstove whenever:

immediate costs ≤ discounted future benefits

p ≤ db̃

where:

• p = price of efficient cookstove

• d = discount factor (between 0 and 1)

• b̃ = perceived future benefit from improved health
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Learning About Curative Medical Treatment is (Relatively) Easy

Initial belief is b̃0

Patient becomes sick

Sees doctor, receives medicine
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Patient recovers
Revises beliefs: b̃1 > b̃0
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@RPatient gets worse

Revises beliefs: b̃1 < b̃0
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Willingness-to-Pay (WTP) for Future Health Benefits

For acute conditions, households learn about costs and benefits of different treatments from
medical advice, their own experiences (model), and the experiences of friends, neighbors, etc.

• With preventive health investments, benefits occur long after purchase decision

• Indoor air pollution is one of many risk factors for respiratory diseases

▶ Many individuals who do not invest in clean cookstoves will not get sick

▶ Some individuals who do invest in clean cookstoves will still get sick

• Poor households may not trust information about health benefits of cookstoves

Households’ beliefs about b̃ may be below policymakers’ beliefs, accurately or not

• What other explanations for “under-adoption” might be missing from the model?
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Do Households Underestimate the Benefits from Clean Cookstoves?

Source: Mobarak et al. (2012)
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Beliefs About the Benefits from Clean Cookstoves

Question 

Is smoke from cookstoves harmful to health? 

Smoke from cookstoves is more harmful than 

Smoke from cookstoves is equally harmful as 

Smoke from cookstoves is less harmful than 

I do not know 

No 

141 (6o/o) 

[4.9-6.8] 

Confidence intervals (o/o) are given in brackets below values. 

Yes 

2,256 (94o/o) 

[93-95] 

Health hazard 

Sweeping dust Spoiled food Polluted water 

Source: Mobarak et al. (2012)
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Households’ Valuation of Cookstove Attributes

Source: Mobarak et al. (2012)
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Households’ Hypothetical WTP for Clean Cookstoves

Source: Mobarak et al. (2012)

Source: Mobarak et al. (2012)
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An RCT Measuring Demand for Nontraditional Cookstoves

Source: Mobarak et al. (2012)

Treatment 1:

Offered fuel-efficient cookstove (full price = 400 taka, or about 5 dollars in 2012)

Treatment 2:

Offered smoke-reducing chimney cookstove (full price = 750 taka, or just under 10 dollars)
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Source: Mobarak et al. (2012)

Source: Mobarak et al. (2012)

Treatment 1:

Offered fuel-efficient cookstove

Treatment 2:

Offered smoke-reducing chimney cookstove
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An RCT Measuring Demand for Nontraditional Cookstoves

Source: Mobarak et al. (2012)
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Demand for Nontraditional Cookstoves in Bangladesh: Takeaways

Demand for nontraditional cookstoves is low

• At full price, only 2 percent of HH purchase smoke-reducing chimney cookstoves

• Subsidies increase demand, but it remains low at all price levels

• Many households order a cookstove, but then do not (can not?) purchase it upon delivery

Eliminating indoor air pollution is not a high priority for many poor households

• Spoiled food and polluted water are perceived as bigger health risks

• Households state that they are more willing to pay for latrines, wells, schools, etc.

• Reducing fuel expenditure and cooking time are higher priorities when choosing a stove

What are the implications of these findings for our model of household demand for cookstoves?
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Estimating the Impacts of Nontraditional Cookstoves in India

Source: J-PAL (2012)
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The Impacts of Nontraditional Cookstoves on Cooking Practices

Source: J-PAL (2012) Source: J-PAL (2012)
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The Impacts of Nontraditional Cookstoves

Households accepted the free stoves, but they also continued using their traditional stoves

• Households found that new stoves did not reduce fuel consumption or cooking time

• Households’ experience contrary to results from laboratory studies of the modified stoves

Modified stoves required regular maintenance, which was time-consuming for households

• In first year after receiving the modified stoves, treatment households made twice as many
stove repairs as households in the control group (12 repairs in treatment vs. 5.5 in control)

• Many households decided not to continue maintaining the new stoves they had received,
since they didn’t reduce fuel consumption or lead to other detectable short-term benefits
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Demand for Stoves that Reduce Charcoal Consumption

Source: Berkouwer and Dean (2022)
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Source: Berkouwer and Dean (2022)
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Demand for Stoves that Reduce Charcoal Consumption

Source: Berkouwer and Dean (2022)
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Research Design

Berkouwer and Dean (2022) do three things:

1. Estimate demand for jikokoa stoves in an incentive compatible way

2. Estimate impacts of stoves by offering them to households at randomly-assigned prices

3. Estimate the impact of two interventions on demand for jikokoa stoves

▶ Salience treatment emphasizes potential savings on charcoal

▶ Credit treatment that offers households a loan to pay for part of the assigned price

Stove is familiar to households, and delivers benefits that they value (savings on charcoal);
no attempt to convince households to prioritize future health and environmental benefits
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The Valuation of Cookstove Attributes

Source: Berkouwer and Dean (2022)
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Timeline of Experiment

Source: Berkouwer and Dean (2022)
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Measuring Demand

Source: Berkouwer and Dean (2022)

Demand for Soap and Lotion

Take-It-Or-Leave-It Offers:

• Randomly assign prices across respondents

• Demand Q(P) is proportion that buy at price P

• Requires a large sample of households

Becker-DeGroot-Marschak (BDM) Mechanism:

• Keep randomly assigned prices secret

• Elicit maximum price HH would pay (e.g. via MPL)

• Conditional on WTP, purchase is random
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Buying a Jikokoa Reduces Charcoal Consumption

Source: Berkouwer and Dean (2022)
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Buying a Jikokoa Reduces Charcoal Consumption

Source: Berkouwer and Dean (2022)
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Buying a Jikokoa Reduces Cooking Time and May Improve Health

Source: Berkouwer and Dean (2022)

Economics 204 (Professor Jakiela) Indoor Air Pollution, Slide 32



Households WTP for the Jikokoa Does Not Reflect Cost Savings

Source: Berkouwer and Dean (2022)
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Experimental Treatment Arms

Source: Berkouwer and Dean (2022)
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The Impacts of the Credit and Attention Treatments on WTP

Source: Berkouwer and Dean (2022)
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The Impacts of the Credit and Attention Treatments on WTP

Source: Berkouwer and Dean (2022)
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Indoor Air Pollution and Clean Cookstoves: Takeaways

Households want to adopt cookstoves that reduce fuel/wood/charcoal consumption

• This attribute would have private benefits for households, but also environmental benefits

• Credit constraints may be the main limitation on WTP for more efficient cookstoves

• Reduced cooking time would also attenuate the negative effects of indoor air pollution

• Households are less inclined to pay for cookstoves that only reduce indoor air pollution

Jikokoa developed by a local private company; failed stoves in Orissa developed by an NGO

• Considerable uncertainty about how well many development interventions will work

• Local firms are well-placed to develop innovate solutions that align with local demand

• Credit market failures limit extent to which purely market-based solution can solve problem
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