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Abstract

Interactions among peers of the same social network play significant roles in facilitating the adoption
and diffusion of modern technologies in poor communities. We conduct a large-scale randomized con-
trolled trial in rural India to identify the impact of information from friends on willingness to pay (WTP)
for high-quality and multi-purpose solar lanterns. We offered solar lanterns to seed households from 200
non-electrified villages and randomly assigned three of their friends to two communication treatments
(unincentivized and incentivized) that led to different exposure to their seed friend. We also introduce
a second treatment to investigate whether the seed’s gender impacts the magnitude of peer effects. We
show that unincentivized communication increases WTP for solar lanterns by 90% and incentivized com-
munication by 145%, but gender doesn’t seem to matter. We also show that learning from others is the
mechanism that drives the increase in WTP. Our findings have significant implications for policies that
aim at promoting the diffusion of new technologies in developing countries.
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1 Introduction

Theories of economic growth hold technological progress as the main engine of economic development. In
particular, endogenous growth models highlight the important role of social learning in technology diffusion:
profit- or utility-maximizing agents invest, learn by doing and learn from each other through knowledge
spillovers (Romer 1986; Lucas 1988; Aghion and Howitt 1998; Barro and SalaiMartin 2004; Acemoglu 2009).
This phenomenon has been especially documented for the diffusion of agricultural technologies in developing
countries (Foster and Rosenzweig 1995; Bandiera and Rasul 2006; Bardhan and Udry 1999; Conley and Udry
2010). But peers, or broadly speaking one’s social network, also influence a host of other individual outcomes
such as those related to education (Hoxby 2000; Sacerdote 2001; Angrist and Lang 2002; Zimmerman 2003;
Figlio 2005), health (e.g., Munshi 2003; Kling and Liebman 2007), political participation (e.g., Fafchamps
and Vicente 2013; Fafchamps, Vaz, and Vicente 2020; Nickerson 2008), labor productivity and consumption
(e.g., Mobius, Niehaus, and Rosenblat 2005; Mas and Moretti 2009).

In this paper, we conduct a randomized controlled trial to investigate and quantify the magnitude of
peer effects on willingness-to-pay (WTP) for a new solar-powered lantern in Uttar Pradesh, India. The
solar lanterns are durable, multi-purpose, and convenient to use. They sold for Indian rupees (INR) 1,200
(USD 18.5) in Lucknow, the capital of the state of Uttar Pradesh, at the time of the fieldwork. The
lanterns also have a phone-charging feature, which makes them appealing. The study area was still non-
electrified, and households did not know about solar lanterns before the study. We randomly selected 200
“seed” individuals, to whom we offered a solar lantern to participate in the study. Each seed household
gave three names of close peers (friends or relatives) with whom they regularly interact and we randomly
assigned these friends to three groups: a control group, an “unincentivized” communication treatment, and
an “incentivized” communication treatment. We interviewed the peers and elicited willingness to pay for the
solar lanterns using the Becker-Degroot-Marschak (BDM) method (Becker, DeGroot, and Marschak 1964)
for all three friends, but at different points in time. We elicited WTP from the control group immediately
after interviewing the seed household. This allows us to capture WTP when there is no prior knowledge of
what lanterns are and how to use them. We elicited WTP for both the unincentivized and incentivized groups
thirty days after the seed received the lantern. Friends in the incentivized group, however, were invited to
a “tea meeting,” during which the seed presented the solar lantern and shared his or her experience. We
elicited WTP from this group right after the tea meeting.

Our experimental design exploits the time lags to instrument for the possibility that peers exchange



This is the author’s accepted manuscript without copyediting, formatting, or final corrections.

It will be published in its final form in an upcoming issue of EDCC, published by The University of Chicago Press.
infolmenon About solar Tamerns Withi (hriPdas, peors n Sh Fenincontovised trobimans Broup have
likely talked to their seed friend, who may have mentioned or even demonstrated the lantern’s use. We also
introduce a second treatment, the gender of the original seed: out of the 200 individuals, half are male and
half female. Recent empirical research has documented that the social identity of the person who carries and
diffuses information can have a critical influence on how such information is understood or interpreted. In
the context of technology adoption, this means that potential adopters are more susceptible to information
and advice from some communicators rather than others (BenYishay and Mobarak 2019). A key determinant
seems to be whether communicators and receivers share a common group identity. In India, gender roles
structure a large part of social life (OECD 2020; Deininger, Goyal, and Nagarajan 2013; Roy 2015; Kandpal
and Baylis 2019). Therefore, we investigate whether women may be less effective communicators, especially
when it comes to transmitting information about new technologies. Before fieldwork, the research project
was approved by the Internal Review Board (IRB) of Columbia University, and a complete pre-analysis plan,
describing the main hypotheses to be tested, the experimental set-up and the identification strategy, was
posted in a public registry.

The results suggest that both the “unincentivized” an “incentivized” treatments have large effects on
WTP for solar lanterns. In contrast, the gender treatment is not statistically significant at conventional
levels (although the point estimate is negative). Specifically, we find that the unincentivized treatment
group is willing to pay INR 120 more than the control group. The incentivized group, on the other hand, is
willing to pay INR 190 more than the control group. These treatment effects correspond to 90% and 145%
increases, respectively. It is notable that the unincentivized treatment almost doubled WTP, whereas the
incentivized treatment added another 55 percentage points.

This paper contributes to the development economics literature on the role of communication and social
learning in adoption and diffusion of new technologies. Important research in this strand of literature
uses theories of social learning to model adoption and diffusion of mostly agricultural technologies (Foster
and Rosenzweig 1995; Bardhan and Udry 1999; Bandiera and Rasul 2006; Conley and Udry 2010).} A
particularly important observation in this literature is that modern agricultural technologies significantly
improve agricultural output and welfare, but their adoption or uptake rate has been disappointingly low. It
demonstrates that farmers engage in learning-by-doing and learning from others. Indeed, adoption by one

farmer generates knowledge to all her peers and increases their expected yield (Foster and Rosenzweig 1995;

1. Studies on social learning outside agricultural set-ups in developing countries include, Oster and Thornton (2012) on
adoption of menstrual cups by school girls in Nepal, and Jain and Kapoor (2015) on academic achievement by university
students in India.
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More recently, BenYishay and Mobarak (2019) extend this fundamental theory of social learning and
show that farmers are more likely to adopt new technologies if they share the social identity of the person
who communicates information about the new technology. Using a randomized controlled trial in Malawi,
they investigated whether the provision of performance-based rewards to those who communicate about
the technology results in increased diffusion of the technology. They found that technology adoption was
much more likely when the information was provided by “peer” farmers (i.e., farmers with characteristics
similar to those of the respondents), as opposed to government-employed extension workers or “lead” farmers
(i.e., farmers with high income or running larger-scale farming operations). In a similar set-up in northern
Uganda, Shikuku et al. (2019) designed a randomized controlled trial to shed light on what motivates
farmers to communicate information about new technologies to their peers. They differentiate between
altruistic motives, social recognition motives, and private rewards. Shikuku et al. (2019) found that offering
private reward is indeed effective, but providing the same reward by publicly acknowledging the efforts of the
information communicator farmer (the social recognition motive) leads to a higher tendency to experiment
and increase effort to diffuse information. In a separate experimental study in the same area, Sseruyange and
Bulte (2018) also document that provision of monetary incentives to peers significantly promotes diffusion
of information about new technologies.

We build on BenYishay and Mobarak (2019) and Shikuku et al. (2019) and use a novel technology (a
solar lantern) to disentangle the impact of learning through incentivized and well-targeted communication
from learning through unincentivized and regular communication of peers on adoption and willingness-to-
pay for the technology. A solar lantern is a superior lighting technology, which has the potential to improve
the welfare of all members of the household. Unlike agricultural technologies, which involve significant
uncertainty, are sensitive to specific agro-ecological conditions, and require a long time to capture their
payoff, the solar lanterns we consider are easy to operate, and users quickly learn about their benefits. Our
design also allows us to aggregate revealed WTP, a figure important for policymakers and other stakeholders
to design optimal subsidy and cost reduction strategies to encourage the diffusion of the technology in cases
when average WTP is lower than average cost.

The major challenge in identifying the impact of information from social network members on the adop-
tion of new technologies, even after tackling identification issues through a randomized assignment, is under-
standing the mechanisms that drive the observed results. It may be that neighbors like to imitate each other

rather than learn from each other about the benefits of the new technology or about how to operate it (Oster
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and Thornton 2012). We collected detailed information about respondents’ perceptions of the solar lanterns

as well as gender norms. In particular, we find evidence that the increase in WTP is driven both by learning
how to operate the technology and learning about its benefits. We also document that households in our
sample appeared to give women some say in purchasing decisions or when it comes to using new products.
In particular, most respondents thought that women were as able as men to use new technologies. Conse-
quently, despite their lower overall social status, women may still be perceived as legitimate communicators
when it comes to demonstrating the pros and cons of household durables such as solar lanterns.

The paper also speaks to the emerging literature on electrification and energy transition in develop-
ing countries (Dinkelman 2011; Dugoua and Urpelainen 2014; Furukawa 2014; Grimm et al. 2016; Lee et
al. 2016a; Lee, Miguel, and Wolfram 2016b). The current level of electrification in developing regions, such
as Sub-Saharan Africa, South Asia, and Latin America, remains low (International Energy Agency 2014).2
Extending the grid to all rural areas requires high levels of investment that are often difficult to secure by
governments. Households in poor communities regularly use kerosene lamps to meet lighting needs. In rural
India, this is the case for about half of the population (Jain et al. 2018).

Yet, kerosene lamps generate indoor air pollution, which adversely affects health outcomes, pose risk of
burns and fires, and require rural households to regularly travel long distances to buy fuel (Lam et al. 2012).
We conduct a cost-benefit analysis and show that, if households adopt the solar lantern, they could save
about INR 576 per year on kerosene spending and they could amortize the full cost of the lantern in just over
two years. Kerosene lamps also emit harmful greenhouse gases. UNEP (2013) estimated that the substitution
of solar lighting for all traditional lighting in India would save about 34 million tonnes of carbon dioxide
annually. In the Indian context, kerosene use also has a significant impact on public finances due to the
long history of generous subsidies. Every consumer switching from kerosene to solar lanterns would save the
government about INR 600 per year (Jain and Ramji 2016). Solar-powered lighting equipment, therefore,
holds the promise of reducing indoor air pollution and greenhouse gas emissions, while improving household
and public finances. Given the mounting pressures from the international community to see progress on
climate action, transition to solar technologies offers exciting opportunities. From a public policy point of
view, this paper offers insights on how to facilitate this transition.

The rest of the paper is organized as follows. Section 2 lays out the conceptual framework and the key
hypotheses about willingness to pay for solar lanterns. Section 3 describes the design and experimental

procedure, including randomization checks. Section 4 presents the empirical results, mechanism and cost-

2. It is estimated that around 1 billion people live without electricity access and many more without reliable electricity. See
“https://www.iea.org/energyaccess/database/” for details.
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benefit analysis. Section 5 discusses the key experimental design relatéd issues, and section 6 concludes the

paper.
2 Conceptual Framework

Drawing on the key papers on social learning in development economics (Foster and Rosenzweig 1995;
Bardhan and Udry 1999; Bandiera and Rasul 2006; Conley and Udry 2010; BenYishay and Mobarak 2019),
we lay out a brief motivating framework for interpreting the main results of our randomized controlled trial.

We begin by defining the following treatments:

e In the unincentivized group, subjects observe the new technology being used by their peers without
incentivized communication. Learning from others is the result of natural interactions through social

networks and the seed household.

e In the incentivized group, subjects observe the new technology being used by their peers, and are
directly informed about its properties just before WTP is elicited. Thus, learning from others is the

result of both the natural and incentivized interactions with the seed household.

In the context of agricultural technologies, previous studies have used the “target-input” model proposed
by Wilson (1975) and Jovanovic and Nyarko (1994) to test for the presence of social learning. According to
this model, farmers know the basic form of the new technology with certainty (e.g., an improved seed), but
do not know precisely how to use it (e.g., the quantity of seeds or the amount of fertilizer to use). Farmers
learn about the new technology over time through learning-by-doing. They try different levels of input and
observe the realized output. Farmers can also learn from each other if they belong to the same social network
and share information (or costlessly observe each other’s input choice). In this model, the diffusion of new
technologies is a social process because adoption by an individual generates information that spills over to
all her peers and increases their expected welfare in the future (Bardhan and Udry 1999).

Solar lanterns are much simpler to use than agricultural technologies, but the primary mechanism remains
that users learn about the product through learning-by-doing and through learning-from-others. When users
first see solar lanterns, they quickly understand that they need solar exposure to generate light. However,
several aspects of the product will be uncertain, such as how long it takes to charge and the duration of
the batteries. Lighting quality will also be difficult to ascertain before prolonged usage. A critical aspect
is whether luminosity remains stable over time, especially relative to kerosene lamps, which are the default

lamps used by households in the region. Scope for misuse also exists on how to position the lantern in the
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sun for optimal charging and how to maintain the photovoltaic panels over time. Regular cleaning of the

panels is essential to ensure that dirt, grime, bird droppings, and debris do not block the sun, while avoiding
any abrasive contact not to scratch the glass accidentally.

We model the diffusion of solar lanterns using the social learning framework. Peers learn about the service
provided by the lanterns and update their beliefs about its quality through their interactions with the seed
households. Our hypothesis is that they become more willing to pay for lanterns as a result. The experimental
design leaves one month for information to diffuse, that is, for households in the unincentivized group to
learn about the solar lantern.® In our context, one month seems sufficient because 1) the technology is easily
observable, and 2) we offer the technology to one of their closest friends, with whom they interact regularly.
We will show later that, indeed, all households in the “unincentivized” treatment group report knowing what
a solar lantern is, indicating that one month was sufficient to ensure respondents in the treatment groups

were exposed to solar lanterns through their friend. Hence, we formulate Hypothesis 1 as follows:
Hypothesis 1. The unincentivized treatment increases willingness to pay.

An appealing extension of the “target-input” model, developed by BenYishay and Mobarak (2019), ac-
counts for how information travels through social networks, specifically focusing on the role of “communica-
tors” (the members of the social network who communicate information about the new technology). Only
communicators know the optimal level of the technology and it is costly to transfer such knowledge to oth-
ers. Technology diffusion may occur faster if communicators are rewarded for each new person adopting
the technology due to their efforts. In our case, we asked seed households to invite their randomly selected
peer for tea, after about one month of using the solar lantern. We expect tea meetings to increase the
salience of the product and provide more accurate information than in the case of unincentivized regular
interactions. Consequently, we hypothesize that the peers who attend a tea meeting are more willing to pay

for the lanterns than the peers who do not attend a tea meeting. We formulate Hypothesis 2 as follows:

Hypothesis 2. The incentivized communication treatment increases willingness to pay more than the unin-

centivized communication treatment.

Finally, BenYishay and Mobarak (2019) show that, when it comes to adopting new technologies, farmers
appear most convinced by communicators with whom they share a group identity. In our study, the social
identity we focus on is gender because gender norms in India assign women to a remarkably low social status.

Peers may, therefore, capture the knowledge that women generate through their experience with solar lanterns

3. Allowing for longer than a month would increase the probability of other confounders.



This is the author’s accepted manuscript without copyediting, formatting, or final corrections.

It will be published in its final form in an upcoming issue of EDCC, published by The University of Chicago Press.
less efioctively, Provious Spediss Have Bdiented tar women areTos inffential thon Ten. ot examiple,
although in a context very different from ours, Aral and Walker (2012) use randomized experiments on 1.3
million Facebook users to show that men are more influential than women and that women influence men
more than they influence other women.

In India, women’s lower social status is apparent in the lower educational attainment levels and lower
labor market participation. Gender inequalities are also pervasive inside the household, where women display
lower bargaining power over many household decisions, such as wealth inheritance or the purchase of durable
goods (Deininger et al. 2013; Roy 2015; Kandpal and Baylis 2019). In similar contexts, studies have shown
that improved cookstoves are adopted less than optimally, because women have low decision-making power
(Miller and Mobarak 2013; Alem, Hassen, and Kéhlin 2017). Hence, inside or outside the household, women
lack social prestige. We, therefore, hypothesize that, when women communicate about a new technology,
receivers of the information are likely to pay less attention or to discount the information they receive. This

implies that the effect of our communication treatments on WTP would be weaker when the seed is female.

This leads to our third hypothesis:

Hypothesis 3. Learning through male social networks increases willingness to pay by a greater amount than

learning through female social networks.

The objective of this paper is to quantify the impact of unincentivized and incentivized communication
regarding a new technology on WTP by peers.* Although the treatment effects have significant implications
on social learning and the adoption of new technologies throughout networks, our scope is limited to iden-
tifying learning about the technology by close members in the social network. Nonetheless, we attempt to

draw on theories of social learning to explain some of the mechanisms behind our results in Section 4.

4. When analyzing the diffusion of information, it is often valuable to understand how information spreads across large
distances within the network. The two notable models used in the literature to explain learning within social networks are the
Bayesian model and the non-Bayesian types of models, which mainly constitute the DeGroot model (DeGroot 1974). Bayesian
learning assumes agents update their beliefs about the different states of the world using Bayes’ rule. In contrast, in the Degroot
model, each agent receives a noisy independent signal from a true state of the world and repeatedly transmits information to
other agents. To update their own belief, DeGroot-type agents evaluate the weighted average of their neighbor’s opinions. More
recently, Li and Tan (2020) and Chandrasekhar, Larreguy, and Xandri (2020) proposed new models of social learning. Li and
Tan (2020) propose a variant of the Bayesian model of learning from local networks consisting of the agent’s neighbors and the
links among them. The agent is assumed to believe that her local network is the entire network. Then, the authors formulate
a tractable learning rule to demonstrate what they call “locally Bayesian learning”, under which new information is extracted
by each agent using the full history of observed reports in the agent’s local network. Chandrasekhar et al. (2020) on the other
hand consider a model of incomplete information where members can be either Bayesian or Degroot, and where members have
information about the proportion of the two types. The authors validate their model using experiments and find that the
percentage of Bayesian members in a network varies substantially with the empirical context.
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3 Experimental Design

3.1 Product, Sampling and Treatments

To test our hypotheses, we collaborated with a local organization known as MORSEL India to distribute
solar lanterns and conduct a randomized controlled experiment® in 200 non-electrified habitations® in rural
India. We chose the Gonda district in the state of Uttar Pradesh to draw our sample of habitations. Uttar
Pradesh is located in the northern part of the country and is the most populous and the fourth largest state
of India in terms of land area.”. At the time of the experiment, the study area was still non-electrified, and
households did not know about solar lanterns. This fact offered the required setting to implement our solar
lantern interventions.

Solar lanterns are small lamps (about 35 centimeters or 1.15 feet high) powered by a battery that charges
when exposed to solar radiation. The solar lanterns we used sold for INR 1,200 in Lucknow, the capital
of Uttar Pradesh state.® Notably, these lanterns had a USB-port feature, which allowed users to charge a
mobile phone. In our sample, households spent on average about INR 42 on lighting needs per month per
lamp (typically on kerosene), corresponding to about INR 500 per year. If households purchased the lantern
at the market price of INR 1,200, they would amortize it in about two and a half years. We chose the product
based on a review of solar lanterns available among Uttar Pradesh distributors. The survey team confirmed
that the lanterns performed well regarding lighting quality, duration, and charging power by using them for
about a week. This way, we selected the model to be durable, multi-purpose, and convenient to use.

The data collection began with a mapping of 200 primary habitations and 25 replacement habitations
around Gonda city. The enumerators approached the habitations in expanding circles, with habitations near
Gonda city visited first and those farther away visited later. If a habitation was excluded because of safety
concerns or because it had access to grid electricity, a randomly drawn replacement habitation was used
instead. Overall, we had to exclude and replace only five habitations. The map of the study area depicting
the sample habitations is presented in Figure 1.

Within each habitation, the enumerators approached a randomly chosen seed household.” Depending on

5. Before implementation, the experiment was approved on the 8th of April 2015 by the internal review board (IRB) of
Columbia University (IRB-AAAP2110). We also listed all our research hypotheses and key empirical specifications in a pre-
analysis plan (PAP), which we registered at the Evidence in Governance and Politics website.

6. Habitations (also called sub-villages or hamlets) are the lowest administrative units in India. The average size of the
habitations in the study area is around 300 people (53 households), which is a bit lower than the state average of 700 people
(122 households).

7. See https://knowindia.gov.in/states-uts/uttar-pradesh.php for a description of the state.

8. This was equivalent to about USD 18.5 at the time of the fieldwork (Fall, 2015). The solar lantern had a 3-watt solar
panel, a 6V 4.5Ah battery, a 3-watt, 24-piece surface-mounted-device LED, and a phone-charging socket. See Fig. 4 of the
online appendix for a photo.

9. The enumerators would walk through the habitations and interview the household of the first adult they met.
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Figure 1: Map of study area around Gonda city. Green dots indicate the habitations with female seeds and
blue dots habitations with male seeds.

the treatment, they interviewed either a male or female household member.'® We gave all seed households
a solar lantern and INR 100 (USD 1.54) in exchange for taking part in the survey and inviting one of the
three friends for a tea meeting. The seed was requested to provide the names of three friends with whom
he or she interacts regularly. The three friends were then randomly assigned to three groups: control,

I The control group was interviewed immediately after

unincentivized, and incentivized communication.
the seed household provided names. This procedure ensured that there was no time for information about
the lantern to diffuse to the friends in the control group. The unincentivized and incentivized groups were
interviewed approximately 30 days after the seed. We surveyed these two groups at the same time to avoid
treatment spillovers. Unlike previous studies (e.g., BenYishay and Mobarak 2019; Vasilaky and Leonard
2018), our design holds the seed constant but introduces variation in the seeds’ incentive to communicate
information about the new technology. This enables us to identify the effects of both unincentivized and

incentivized communications on WTP. This feature very likely rules out other mechanisms for information

spread. The experiment began with sampling and the control group’s interviews in July-August 2015 and

10. We used a random number generator in Excel to generate a random number between 0 and 100 for each habitation. If
the number was strictly higher than 50, we assigned the habitation to the female seed treatment.

11. We used a random number generator in Excel to generate a random number for each of the friends’ names. We assigned
the name with the highest number to the control group, the second to the unincentivized group, and the third to the incentivized

group.

10
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Figure 2: Timeline of the experiment

was completed in October 2015. The timeline of the experiment is summarized in Figure 2.

We waited only 30 days because solar lanterns are products simple enough to learn about in a short time.
Thirty days appeared to be reasonably long enough for information about the lantern to flow from the seed
to the two treatment groups.'? If the chosen friend was not the household head, we interviewed the head of
the household to which that friend belonged.'® Households in the three groups were all offered the possibility
of buying a solar lantern through a Becker-Degroot-Marchak (BDM) game, which we present in detail in
subsection 3.2. Before playing the BDM game with the households in the incentivized treatment group, we
asked the seed to invite his/her “incentivized” friend over for a tea meeting to discuss his/her experience
with the lantern. Table 1 summarizes the size of the different treatment groups. We visited a total of 197
habitations, 98 assigned to the male seed treatment, and 99 to the female seed treatment. We dropped three
habitations because the unincentivized and incentivized friends had moved out of the village and could no
longer be tracked and surveyed. Furthermore, the willingness to pay data is missing for six respondents for
unexplained reasons. The final number of observations in the main regressions is, therefore, 585.

The male-female treatment was randomized at the habitation level. One of the co-authors drew a random
number for each habitation and assigned the highest 100 numbers to the female treatment. Our survey
team attended all tea meetings which the seed households organized for their “incentivized” friend. The
enumerators, who all spoke the local dialect, told the seed respondents to share stories about their experience
and the performance of the lanterns during the tea meeting. They specifically said that the goal was not to

convince their friend to buy a lantern.

12. We document this in the “Mechanisms” section of this paper.
13. The person playing the game needs to be able to make a purchasing decision. That is why we always chose to interview
and play the BDM game with the household head.

11



This is the authot’s accepted manuscript without copyediting, formatting, or final corrections.
It will be published in its final form in an upcoming issue of EDCC, published by The University of Chicago Press.

thclude the DOTwhenrglife 4° SCRATD alibled On' W 18 Or CRR TRB AT rbiprry of Chicaso Pres.
Total number of habitations
Control Unincentivized Incentivized
Male Seed 98 98 98
Female Seed 99 99 99

Notes: In all treatments, we interviewed the household head. We randomized the gender treatment across
habitations, and the other treatments within habitations.

3.2 Outcome Variable

The outcome variable is the subject’s WTP measured in the BDM game. As Becker et al. (1964) show,
the BDM game recovers the subject’s true preference by removing incentives to misrepresent WTP. During
the game, the player first announces how much he is willing to pay for the item. Then, a price is drawn
from a random distribution. If the drawn price is below the stated WTP, the subject pays the randomly
drawn price, not the stated WTP.'* The subject, therefore, has no incentive to understate WTP to obtain a
better bargain. This method has been widely applied in development economics to measure WTP because
it is incentive-compatible and provides a continuous demand curve, as opposed to demand estimates for a
discrete number of price points (as is the case in typical randomized-price WTP elicitation methods) (e.g.,
Hoffmann 2009; Levine et al. 2012; Guiteras et al. 2013).1°

The game was played in the field as follows. We asked households to announce their maximum willingness-
to-pay on a 0 - 1,200 scale (in INR). Then, the actual price is determined by a random draw from a bag that
contains 12 balls, each one of them with a number written on it. The number ranges from INR 0 to INR
1,200 in increments of INR 100.'6 The respondent first makes a bid and then randomly draws a ball. If the
price on the ball is higher than the bid, the respondent is not allowed to purchase the lantern. If the price on
the ball is lower than the bid, the respondent pays the price on the ball. As a result, when the respondent
makes a bid, she/he must make sure to have access to money. The respondent has only one chance to play,
and she/he cannot change her/his bid after drawing a ball. Before playing for real, we conducted a practice
round with a bar of soap to make sure the respondents fully understood the rules.

Figure 3 displays the bids’ distribution: we see that most subjects made a positive bid, but no respondent
offered the full market price of the lantern. We also note that WTP displays substantial variation across

individuals, spanning 0 to 1200, with mean 239 and standard deviation 266. In the end, a total of 160

14. In fact, it is plausible to argue that the game sets up a real purchasing experience. In that sense, our WTP elicitation is
captured through revealed preferences.

15. In practice, prices are drawn from a distribution of discrete numbers, so the demand curve is defined on these numbers
only.

16. The game is, therefore, incentive-compatible across increments of INR 100.

12
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Figure 3: Histogram of bids for solar lanterns. Summary statistics are as follows: minimum = INR 0;
maximum = INR 1200; mean = INR 239; standard deviation = INR 266.

respondents ended up purchasing the lantern because their bid was higher than or equal to their draw (42
in the control group, 55 in the unincentivized group, and 63 in the incentivized group).

In implementing the BDM game, we carefully trained enumerators to ensure that they were able to
explain the rules clearly and to emphasize the importance of the practice round with soap. Based on our
field observations, the respondents seemed to understand the rules quickly. No subject complained afterward
or refused to pay when they won the solar lantern. Some respondents were disappointed not to win the

lantern, but in that case, they also did not have to pay any money.
3.3 Covariate Balance and Power Analysis

We present summary statistics of key baseline variables and statistical tests of balance for covariates in Table
2. We note that the treatment groups are balanced across most covariates, with a few exceptions: gender

of the respondent, savings, and indebtedness!”.

The control group has significantly more female-headed
households, and about INR 450 fewer savings than other groups. This is a potential source for concern,
given households with more savings would be in a better position to bid higher prices. In Section 4, we

perform different robustness checks and control for these covariates in additional regressions to re-estimate

17. The groups are also not balanced with respect to the timing of the interview by design. We discuss this issue further in
Section 5.

13
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the treatment effects.

In Table 3, we present the statistical test of covariate balance across treatments and the gender of the
seed. As expected, households referred by female seeds are more likely to be headed by a female, while
households referred by male seeds are usually headed by a male. It follows that the groups display significant
differences in variables such as education, consumption expenses, and literacy.

Standard power analysis shows that the experiment can identify plausible treatment effects. Using the
control group’s mean and standard deviation (134 and 181 respectively), a standard deviation’s uniform
increase (to 315, with a standard deviation of 362) would be detected with a probability of o = 0.95 if the
control and treatment group each had at least 65 participants. In our setting, each group has 200 subjects,
which exceeds the minimum number of habitations required by a large margin and enables us to detect

realistic treatment effects.

4 Results

4.1 Empirical Strategy

Given randomization, we can identify the impact of our “unincentivized” and ”incentivized” communication
treatments on WTP for solar lanterns by the mean difference between treatment and control groups in a

regression. We specify the regression equation as follows:

WTP; =a+ Ui+ BUiFy + v1li + 2 i Fy + pj + €y, (1)

where WT'P;; is the willingness to pay by household 7 in habitation j for a solar lantern (our key outcome
variable of interest); U; is a dummy variable coding for whether household 4 is in the unincentivized group;
F; is a dummy variable coding for whether the lantern was offered to a female (i.e., it equals one if household
i is a friend of a female seed); I; is a dummy variable coding for whether the household is in the incentivized
group (i.e., household ¢ attended a tea meeting with the seed); u; is a vector of habitation fixed effects
(N = 200); €;; is an idiosyncratic random error term with the standard distributional assumptions. A
term for F; does not appear in the equation because, by design, habitation fixed effects account for it. Our
objective is to estimate (1, 82,71, and 5. Throughout, we cluster standard errors at the habitation level.
In this empirical framework, Hypothesis 1 is equivalent to 81 > 0 and 1 + 52 > 0. On the other hand,

Hypothesis 2 corresponds to 71 > 0 and 1 + 2 > 0 and Hypothesis 3 to f2 < 0 and 2 < 0.

14
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Figure 4: Faceted histogram of bids for solar lanterns across treatment groups

4.2 Treatment Effects

We begin by reporting the distribution of bids across treatment groups in Figure 4. We note that there are
noticeable differences across groups. In particular, the treatment groups’ distributions display fatter right
tails. This likely indicates that our treatments have a positive effect on WTP. On the other hand, we hardly
notice any differences when comparing the distribution across male and female seeds, which suggests that
our gender treatment may have had no impact.

Mean comparisons do not control for unobserved heterogeneity across habitations or correlation between
observations within the same habitation. We, therefore, proceed to using regressions with fixed effects. The
main results are shown in Table 4. In all regressions, the standard errors are clustered at the habitation
level. In the second column, we do not include the “Female Seed” variable without interaction because it
was randomized across habitations, and the regression contains habitation fixed effects. Results show that
the unincentivized treatment increased WTP by almost INR 120 compared to the control group. Given

that the mean WTP in the control group was INR 134,'® this corresponds to a 90% increase. Compared

18. Similarly, the value of the intercept in model 1 of Table 4 is INR 134.5.
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to the control group, the incentivizéd treatment increased WTP by INR 195, which corresponds’to a 145%

increase. The coefficients for both the communication treatments are also statistically significant at the
1% level. The finding from the incentivized communication treatment is consistent with BenYishay and
Mobarak (2019), who showed that providing incentives to communicate with other farmers regarding a new
agricultural technology promoted adoption. Our design further enables us to compare the magnitude of
unincentivized and incentivized communication in terms of WTP for the new technology.

On the other hand, as shown in column 2 of Table 4, the gender treatment is not statistically significant.
The point estimates are negative and correspond to minus INR 34 for the unincentivized group and minus
INR 58 for the incentivized group. Some of the friends chosen by the female seeds were, in fact, female
household heads. If women identify other women as belonging to the same social identity, then possibly
the gender effect that we hypothesized is stronger within the subsample of male household heads. In other
words, we expect that the communicator’s female identity leads to more discounting of the information by
males than by females. In column 3 of Table 4, we run a regression specification similar to column 2 but
excluding households headed by women. Although the point estimate is indeed negative, the effect is not
statistically significant. We, therefore, exclude the possibility of not observing a gender impact due to a
composition effect. Instead, our results indicate that the mechanism we hypothesized and discussed earlier
might not be in place.

Finally, we investigate whether there is an “homophily” effect at play, i.e., whether WTP increases more
for seeds and friends with the same gender. We created a variable labeled “Same Gender” that equals one
if the seed and the household head playing the BDM share the same gender. In column 4 of Table 4, we
interact the variable with our two treatments. The coefficient on the interaction with the unincentivized
treatment is small in magnitude and statistically insignificant. The coefficient for the interaction with the
incentivized treatment is larger, yet statistically insignificant. Hence, our results do not provide evidence for
“homophily”.

4.3 Robustness Checks

We perform several robustness checks to probe our results further. First, we control for monthly savings
(one of the imbalanced covariates) and estimate the treatment effects. Column 1 of Table 5 shows that the
coefficients slightly decrease from INR 120 to 108 for the unincentivized group and from INR 195 to 184 for

the incentivized group. Yet, they remain statistically significant at the 1% level. The coefficient for monthly

savings is significant at the 5% level, but the magnitude is small: every additional Indian Rupee in savings
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Table 4: The impact of unincentivized and incentivized communication on WTP

(1) (2 (3) (4)

Unincentivized 119.88***  136.99***  134.59***  122.29***
(22.11) (30.85) (35.01) (43.87)
[0.00] [0.00] [0.00] [0.01]
Incentivized 195.08***  224.42***  224.80***  162.18***
(22.93) (32.09) (36.44) (44.11)
[0.00] [0.00] (0.00] [0.00]
Unincentivized x Female Seed -34.07 -10.59
(44.23) (62.97)
[0.44] [0.87]
Incentivized x Female Seed -57.75 -63.89
(45.74) (65.97)
[0.21] [0.33]
Unincentivized x Same Gender -3.07
(57.17)
[0.96]
Incentivized x Same Gender 56.53
(56.99)
[0.32]
Same Gender 5.92
(42.36)
[0.89]
Constant 134.53***  134.55***  139.15***  130.39***
(12.46) (12.44) (19.07) (32.93)
[0.00] [0.00] [0.00] [0.00]
Incentivized vs. Unincentivized 75.19%*** 87.43%* 90.22%* 39.89
(24.83) (36.93) (40.25) (41.88)
[0.00] [0.02] [0.03] [0.34]
Incentivized vs. Unincentivized x Female Seed -23.68 -53.31
(49.78) (59.64)
[0.63] [0.37]
Incentivized vs. Unincentivized x Same Gender 59.60
(56.92)
[0.30]
Habitation fixed effects Yes Yes Yes Yes
R-squared 0.16 0.16 0.17 0.16
Observations 585 585 426 585
Control group mean 133.50 133.50 133.50 133.50

Notes: This table shows the main regression results for the impact of both the unincentivized and incentivized
communication treatments on WTP for solar lanterns. Column 1 shows the main treatment effects without
interactions. Column 2 shows the treatment effects with an interaction term for the gender of the seed. Column
3 reports similar treatment effects as column 2, excluding the sample of households headed by women. Column 4
presents the treatment effects with an interaction term for whether the seed and the household head playing the
BDM game share the same gender. Standard errors clustered at the habitation level are in parentheses. P-values
are in square brackets. *** ** and * denote significance at the 1, 5, and 10% levels, respectively.
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correlates with a W'TP increase o i 19

iven the imbalance of savings across treatment groups,
this represents an average contribution to WTP of about INR 6 in the control group and about INR 17
to INR 18 in the unincentivized and incentivized groups, respectively. The contribution of savings to the
WTP is, therefore, an order of magnitude lower than the contribution of our information treatments. In fact,
those with the highest amount of savings are not those who revealed the highest WTP: the raw correlation
coefficient between WTP and savings is only 0.15.2°

In column 2, we interact monthly savings with the treatment dummies. The coefficient for the interaction
term with the incentivized treatment is, in fact, significant at the 10% level, indicating that savings and WTP
correlate in this treatment group. But the coefficient is negative, indicating that, overall, more savings is
not associated with higher WTP. We also run a regression using monthly savings in logs instead of levels in
column 3 and find similar results. Specifically, we note that the estimated treatment effect decreases slightly,
from INR 120 to 103 in the unincentivized group and from INR 195 to 177 in the incentivized group. But,
overall, the effects remain large and significant at the 1% level. Finally, column 5 reports the treatment
effects for the sub-sample of respondents who declared having zero savings, which constitute more than half
of our observations. We see that the treatment effects in this subsample are very similar to those found
for the whole sample. Taken together, these robustness checks confirm that monthly savings are unlikely to
drive our treatment effects.

Second, we ran the regressions by controlling for the date when the BDM experiment was conducted
and other baseline control variables and report the results in Table 6. Column 2 reports the treatment
effects controlling for the date of interview. The variable is correlated with our treatments, because WTP
was elicited from the control group earlier than the two treatments by design. Consequently, the treatment
coefficients and the standard errors for this specification are much larger. Nevertheless, the exercise remains
useful to investigate the robustness of our treatment effects to a possible “income effect.” Indeed, harvesting
of maize and rice in the study area started at the end of September and early October, respectively, and about
20% of our treated households were interviewed after September 25. Hence, harvesting partly coincided with

our survey of the unincentivized and incentivized groups.?! If those sampled households began selling their

19. On average, the unincentivized (incentivized) group has INR 459 more (INR 438 more) in savings than the control group.

20. The correlation between WTP and the amount of savings can also be seen on a scatterplot in Online Appendix Figure A2.

21. The Rice Knowledge Management Portal, maintained by the Indian Council of Agricultural Research
(http://www.rkmp.co.in/content /rice growing seasons of uttar pradesh), indicates that, in Uttar Pradesh, summer rice
is harvested in April to May and Kharif rice in November to December. On the other hand, wheat is har-
vested around March to April in the eastern part of Uttar Pradesh and around mid-April in the western part (see
http://www.archive.india.gov.in/citizen/agriculture/index.php?id=11). Our local team indicated that a reasonable estimate
for the first day of harvest in the region around Gonda city was September 25 for maize and October 5 for rice. We use these
more conservative dates for our robustness checks.
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Table 5: The impact of unincentivized and incentivized communications on WTP controlling for savings

(1) (2) (3) (4) (5)
Unincentivized 107.56*** 114.83%** 103.16™** 119.74%** 117.94%**
(22.73) (28.72) (25.97) (33.84) (36.07)
Incentivized 183.53***  201.24***  177.30***  229.66***  214.38***
(23.90) (25.51) (27.38) (39.68) (43.53)
Amount of savings (in Rupees) 0.03** 0.07**
(0.01) (0.03)
Unincentivized x Savings -0.04
(0.04)
Incentivized x Savings -0.05*
(0.03)
Savings (log) 5.69 19.35**
(4.34) (7.48)
Unincentivized x log Savings -14.01
(8.86)
Incentivized x log Savings -22.41**
(9.47)
Constant 128.62*** 119.88*** 128.26*** 113.05*** 119.59***
(12.60) (13.72) (12.91) (14.46) (13.88)
Incentivized vs. Unincentivized — 75.97*** 86.41** T4.14%%* 109.92** 96.44*
(24.78) (33.60) (24.95) (49.86) (53.65)
Habitation fixed effects Yes Yes Yes Yes Yes
R-squared 0.16 0.17 0.16 0.17 0.18
Observations 585 585 585 585 315
Control group mean 133.50 133.50 133.50 133.50 133.50

Notes: This table shows the regression results controlling for savings. Columns 1 and 3 show the main treatment
effects controlling for savings and the log of savings, respectively. Columns 2 and 4 show the treatment effects
with an interaction term for savings and the log of savings, respectively. Column 5 reports the treatment effects
for the sample of households who reported zero savings. Standard errors clustered at the habitation level are in
parentheses. *** ** and * denote significance at the 1, 5, and 10% levels, respectively.
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harvest, they would likely have beén able to af%ord greater expenditures, and consequently, reveal higher

WTP for the solar lanterns. The variable “Interview date” is the month and day of the month in which
we interviewed the respondent. If there is an income effect from harvest sales, the coefficient for “Interview
date” should be positive. Column 2 shows that the coefficient is not significant and leans toward negative
values.?? This indicates that respondents interviewed last were no more likely to bid higher amounts and
provides supporting evidence against an income effect from the harvest season.

Whether the household head was female or male was another unbalanced variable. We control for it in
column 3 of Table 6. Treatment effects for both the unincentivized and incentivized groups change little. In
column 4, we control both for whether the household head is female and for the amount of monthly savings.
The main treatment effects are slightly reduced but remain large and significant at the 1% level.

In columns 5 and 6, our main results remain robust to the inclusion of several additional control vari-
ables. Most variables, such as the level of education, expenditures, whether or not the respondent is in
debt, household size, and the number of kerosene lamps display coefficients that are small and statistically
insignificant.?®> As a further robustness check, we also implement a least absolute shrinkage and selection
operator (LASSO) algorithm to select the variables in column 5 with the most predictive power. None of

the variables are selected, but we report the full LASSO results in Online Appendix Table A.12.24
4.4 Mechanisms

In this section, we investigate the mechanisms that possibly drive our treatment effects. To do so, we
collected detailed data on variables related to knowledge about and the use of solar lanterns, gender norms,
and women’s status in the area. Table 7 displays regression results on the impact of our treatments on some
of these variables. Columns 1 and 2 indicate that treated respondents are much more likely to have seen
a solar lantern before, compared to control respondents. They are also much more likely to know someone
who owns a lantern. This is fully consistent with our experimental design and provides evidence that our
treatments were implemented properly.

Columns 3 and 4 provide some insights as to why WTP has increased in the two treatment groups.
Contrary to the control group, most respondents in the unincentivized and incentivized groups believe that

maintenance is important for a solar lantern to function properly. They also estimate the cost of a solar

22. Standard errors and coefficients are very large in this case due to the collinearity between our treatment dummies and the
“Interview date” variable.

23. We also estimated the treatment effects after dropping the households who reported that someone in their household
already owned a solar lantern (8 in total). Our results remained unchanged. See Online Appendix, Table A9 for regression
results and Section 5 for the discussion related to households who owned solar lanterns before the treatments were implemented.

24. Our survey team also checked for other possible campaigns promoting solar lanterns in all the sampled habitations, which
are likely to be correlated with our treatments. There were none.
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Table 6: The impact of unincentivized and incentivized communications on WTP controlling for more
covariates

(1) (2) (3) (4) (5) (6)

Unincentivized 115.14*** 368.85* 110.00*** 98.20*** 104.07*** 405.72**
(22.21) (191.16) (22.52) (23.11) (23.26) (191.16)
Incentivized 195.46*** 449.00** 192.27*%**  181.13***  181.39*** 482.62**
(23.48) (191.88) (23.64) (24.62) (25.46) (190.60)
Interview date -6.72 -8.02
(5.08) (5.10)
Female Head -32.74 -29.44 -23.12 -24.36
(27.23) (26.73) (29.25) (29.27)
Amount of savings (in Rupees) 0.03** 0.02* 0.03**
(0.01) (0.01) (0.01)
Education 7.06 7.08
(11.51) (11.52)
Monthly Expenses -0.00 -0.00
(0.00) (0.00)
In debt -24.20 -24.57
(26.09) (26.01)
Household size -2.37 -2.46
(3.97) (3.98)
Number of children in school 11.36 11.67
(7.44) (7.50)
Number of kerosene lamps 18.41 18.48
(11.83) (11.92)
Hours of lighting 1.00 1.40
(6.50) (6.53)
Monthly spending on lighting -0.13 -0.14
(0.26) (0.27)
Constant 136.28*** 136705.96 148.08***  141.42*** 118.99** 162946.85
(12.72) (103092.88) (15.95) (15.83) (49.23) (103505.56)
Incentivized vs. Unincentivized — 75.19%** 76.81%** 76.81%** T7.39%** 73.02%** 73.02%**
(24.83) (24.84) (24.84) (24.77) (24.82) (24.82)
Habitation fixed effects Yes Yes Yes Yes Yes Yes
R-squared 0.16 0.16 0.16 0.17 0.18 0.19
Observations 573 573 573 573 573 573
Control group mean 133.50 133.50 133.50 133.50 133.50 133.50

Notes: This table shows the main regression results for the impact of both the unincentivized and incentivized
communication treatments on WTP for solar lanterns controlling for savings, the date of the interview, and other
covariates. Column 1 shows the main treatment effects. Column 2 shows the treatment effects controlling for
the date of the interview. Column 3 shows the treatment effects controlling for the gender of the household
head. Control 4 controls both for the gender of the household head and savings. Column 5 shows treatment
effects controlling for seven additional baseline variables. Column 6 reports similar treatment effects as column 5
and controlling for the date of the interview. There are fewer observations (573) than in the regressions for the
main results reported in Table 4 (585) due to missing values for some of the baseline variables. Standard errors
clustered at the habitation level are in parentheses. *** ** and * denote significance at the 1, 5, and 10% levels,

respectively.

23



This is the authot’s accepted manuscript without copyediting, formatting, or final corrections.
It will be published in its final form in an upcoming issue of EDCC, published by The University of Chicago Press.

Include the DOI when citing ot qﬁoting: https:// doi.orgAlO.lOSG/ 714115. Copyright 2021 The University of Chicago Press.
lantern at a higher level than the control group. At first, this might ‘seém counter-intuitive. But, perception

of higher costs and maintenance are both consistent with a higher appreciation of the product’s technical
properties. It supports the hypothesis that, through interactions with peers, respondents discover how
sophisticated the product really is. In the beginning, villagers might expect that solar lanterns are nothing
more than basic lamps, like kerosene lamps. They then observe their friend taking care of it. They take notice
of the photo-voltaic panel connected to the lamp, allowing the battery to be charged. They also discover the
phone-charging feature of the solar lantern. As a result, they perceive the product as a sophisticated item
that requires careful maintenance and they become willing to pay a higher price for it.

Finally, columns 5 - 7 report regression results on the impact of the treatments on additional key variables
constructed from survey questions for which the responses are coded from “definitely not” (1) to “definitely”
(5). We note that almost all respondents thought solar lanterns were definitely innovative products, definitely
superior to kerosene lamps, and that they would “definitely” recommend it to others over kerosene lamps.
Here, there are no noticeable differences across treatments, as the responses to the survey questions are
already concentrated at the highest level (“definitely”).

To investigate the possible mechanisms further, we follow Acharya, Blackwell, and Sen (2016) and estimate
the Average Control Direct Effect (ACDE). In the context of experiments, the Control Direct Effect (CDE)
is the causal effect of an intervention (or treatment) when the mediator is kept constant at a particular
level.?® In our setup, we investigate the following variables as possible mediators: whether the respondent
has seen a solar lantern before; whether the respondent knows someone with a solar lantern; whether the
respondent believes maintenance is important; the amount of Rupees spent on kerosene every month; and
the number of hours of lighting used every day.

Unfortunately, there is little variation in these variables due to the response scales used in the survey
questions. Nevertheless, the regression results presented in Table 8 reveal interesting insights. Column 1
reports the average total effect (ATE), which is equivalent to our main regression results. Columns 2 to 6
present the Average Control Direct Effects estimated using the sequential g-estimation described in Acharya
et al. (2016). Each of the ACDE columns in the table shows the ACDE of the two treatment legs for a
different mediator variable. We note that the ACDEs are similar to the average total effect. The mediator
variable that seems to contribute the most is whether the respondent “knows someone with a solar lantern”
(column 3). In this case, the treatment effect decreased from 120 to 95 for the unincentivized group. For

the incentivized group, the treatment effect decreased from 195 to 169 (13%).

25. We thank an anonymous reviewer for guiding us on how to estimate the Average Control Direct Effect.
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1) (2) (3) (4) (5) (6) (7)
Unincentivized 0.69***  0.79***  0.48***  211.59*** 0.04 -0.02 -0.02
(0.03) (0.03) (0.04) (53.73) (0.03) (0.01) (0.01)
Incentivized 0.71***  0.81***  0.44*** 109.54** 0.03 -0.01 -0.05*
(0.03) (0.03) (0.04) (53.99) (0.03) (0.01) (0.03)
Constant 0.24***  0.13***  0.47***  627.09***  4.94***  4.99***  4.99***
(0.02) (0.02) (0.02) (30.32) (0.02) (0.01) (0.01)
Incentivized vs. Unincentivized 0.02 0.02 -0.04 -102.05* -0.01 0.01 -0.03
(0.02) (0.02) (0.03) (57.70) (0.02) (0.02) (0.03)
Habitation fixed effects Yes Yes Yes Yes Yes Yes Yes
R-squared 0.64 0.73 0.37 0.04 0.01 0.00 0.01
Observations 591 591 591 591 590 590 591

Notes: This table presents regression results on the effect of the treatments on the variables listed in the top of
each column. The dependent variables in columns 1 - 4 are binary. The dependent variables in columns 5 - 7
are ordered (coded from 1 to 5 in the following way: Definitely not, Not really, Neutral, Somewhat, Definitely).
The exact phrasing of the questions are shown in Online Appendix Table A.3. Standard errors clustered at the
habitation level are in parentheses. *** ** and * denote significance at the 1, 5, and 10% levels.

Although our paper focuses on the impact experienced by only close members of the social network, our

findings speak to the basic Bayesian theory of social learning. First, peers likely form their beliefs about the

functioning of the solar lantern technology and how to operate it through the information they acquire via

their regular interactions with the seed. Then, they update their beliefs about the technology after the seed’s

detailed presentation of the technology at the tea meeting, which in turn likely increased their willingness to

pay for the lantern.

Finally, we attempt to explain why female seeds seem to act as equally effective communicators in our

setting, contrary to our hypothesis. Our survey included a series of questions about gender norms in the

sample villages. We report indicators of women’s status in Table 9. The first set of questions reveal gender

attitudes consistent with women holding lower social status. For example, we asked respondents whether

they believed a woman should ask permission from her husband or a family member before going out. Almost

all household heads said that women should ask for permission to go to the health center, visit a friend or

go to the market.
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(1) (2) 3) (4) () (6)

ATE ACDE ACDE ACDE ACDE ACDE
Unincentivized 119.88*** 107.82** 94.65 95.72%** 119.75%**  120.40***
(22.11) (49.90) (59.68) (34.35) (28.40) (28.23)
Incentivized 195.08*** 182.70*** 169.18*** 173.11%** 195.01%** 195.34***
(22.93) (52.21) (62.14) (29.77) (27.00) (26.87)
Constant 134.53*** 130.25%*** 130.30*** 111.43*** 133.89*** 127.19***
(12.46) (20.40) (17.43) (27.18) (34.52) (43.73)
Incentivized vs. Unincentivized — 75.19%** T4.70%** T4.45%** 77.09%** 76.91%** T4.TY***
(24.83) (25.91) (26.19) (26.89) (26.40) (26.29)
Mediator None Seen One  Know Owner  Maintenance  Kerosene Lighting
Habitation fixed effects Yes Yes Yes Yes Yes Yes
SE Bootstrapped No Yes Yes Yes Yes Yes
R-squared 0.16 0.14 0.12 0.13 0.16 0.16
Observations 585 585 585 585 585 585

Notes: This table presents Average Control Direct Effects (ACDE) estimated using the sequential g-estimation
method. Column 1 reports the main treatment effects reported in Table 4 for comparison. Columns 2 - 4 report
the estimated ACDE of the two treatments for the mediator variables coded as binary: “Seen a solar lantern
before”, “Knows someone with a solar lantern”; and “Believes maintenance is important”. Columns 5-6 present the
estimated ACDE of the two treatments for the mediator variables “Monthly kerosene expenditure in INR”, and
the “Number of hours of lighting the respondent uses every day”. Standard errors clustered at the habitation level
are in parentheses. *** ** and * denote significance at the 1, 5, and 10% levels.

Table 9: Summary statistics on the status of women

(1) (2) 3)

Variable Male Seed Friends Female Seed Friends  Difference
1. Should ask permission to go the health center 0.96 0.96 0.00
(0.19) (0.19) (0.02)
2. Should ask permission to go visit a friend 0.98 0.97 -0.01
(0.14) (0.16) (0.01)
3. Should ask permission to go to the market 0.98 0.98 0.00
(0.14) (0.13) (0.01)
4. Talk about what to spend money on with spouse 1.59 1.61 0.03
(0.60) (0.58) (0.05)
5. Women should have a say on how to spend income 0.98 0.97 -0.01
(0.17) (0.20) (0.02)
6. It is importnat that girls go to school 4.98 4.97 -0.01
(0.16) (0.22) (0.02)
7. Women should work outside home or own a business 3.52 3.80 0.28%*
(1.79) (1.65) (0.14)
8. Beating justified if she goes out without telling 0.50 0.56 0.06
(0.50) (0.50) (0.04)
9. Beating justified if she argues with husband 0.59 0.67 0.08%*
(0.49) (0.47) (0.04)
10. Beating justified if suspected of adultery 0.76 0.75 -0.00
(0.43) (0.43) (0.04)
11. Men are better able to use new technologies than women 3.30 3.13 -0.17
(1.71) (1.71) (0.14)
Observations with WTP 290 295 -

Notes: Columns 1 - 2 of this table show summary statistics on the status of women from the male and female
seed friends sample respectively. Column 3 shows statistical (t-test) results on mean differences between the
two samples. *** ** and * denote significance at the 1, 5, and 10% levels. Most of the variables are binary
variables where 0 codes for no, and 1 for yes. Responses to question 4 are coded from 0 to 2 as follows: “Never,”
“Sometimes,” “Often.” Responses to questions 6, 7, and 11 are coded from 1 to 5 as follows: “Definitely not,” “Not
really,” “Neutral,” “Somewhat,” “Definitely.”
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On the other hand, answers to other questions reflect more egalitarian views. Only about 5% of the

sample said that they never talked with their spouse about what to spend income on, and about two-thirds
said they often had such discussions. In addition, virtually all households thought that women should have
a say in how income is spent. Most respondents thought that it was definitely important that girls go to
school. They further expressed the view that beating a woman was rarely justified. Finally, most respondents
thought that women were as able as men to use new technologies. Hence, gender norms in our context appear
to give women some say in purchasing decisions, as well as when it comes to using new products. Possibly,
gender does not matter when it comes to communicating information about lanterns because women are
perceived as rightful users of the products, holding legitimate opinions about such household goods. This

may help to explain why, overall, our gender treatment has little effect on willingness to pay.
4.5 Implications for Solar Subsidies

Our study helps draw useful implications for policies that aim at promoting the diffusion of new technologies
in developing countries. The adoption of technologies by a household typically generates positive externalities
for neighbors. Thus, subsidies are often advocated by development economists to foster the process, especially
when the adoption rate is lower than the socially optimal rate (Kremer and Miguel 2007; Cohen and Dupas
2010; Miller and Mobarak 2013). We can use the willingness-to-pay data generated from this experiment
to predict the adoption rate under various subsidy rates. Such analysis is useful to governments and other
stakeholders interested in fostering the adoption of solar lanterns in non-electrified low-income communities.

Figure 5 illustrates that, starting from a baseline slate where no household knows about solar lanterns
(i.e., our control group), covering 20% of the population would require a subsidy of about INR 950 per
lantern. But once information has started diffusing (for example, through early adopters), a lower subsidy
is required: covering 20% of the population would require an INR 700 subsidy (unincentivized treatment).
Finally, assuming a scheme that incentivizes communication about the lanterns, the subsidy could decrease
to INR 600 per lantern. This is about the same amount as what the Indian government is currently spending
per household on kerosene subsidies, albeit per year (Garg et al. 2017).

India currently subsidizes the retail price of kerosene. The unsubsidized retailed price is INR 35 per
liter, but eligible households are allowed to purchase 3 liters per month at a subsidized price of INR 19 per
liter. Such subsidy is equivalent to INR 576 per year per eligible household, and one may wonder about
switching kerosene subsidies to solar lanterns subsidies. According to Jain et al. (2018), entry-level lanterns
typically provide 6 hours of lighting and substitute for two liters of kerosene per month. Mid and high-end

lanterns, such as those used in this experiment, provide 9 hours of lighting and substitute for about 3 liters
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Figure 5: Projected adoption rate of solar lanterns as a function of offered subsidy

of kerosene per month. Households could, therefore, save about INR 684 per year from kerosene spending if
they adopted a solar lantern. The full cost of the solar lantern (INR 1200) would be amortized in just under
two years. Since the product is fairly robust and a market for repairs is emerging, the lantern could continue
to serve for several years, making the cost-benefit analysis all the more in favor of solar lanterns. Beyond
the potential for monetary savings in kerosene spending, solar lanterns also offer attractive health benefits
compared to kerosene lamps (no risk of burns, fires or poisoning, and lower indoor air pollution).

Last but not least, by adopting solar lanterns, households would save the government INR 576 worth
of kerosene subsidy per year. In fact, the government may consider a scheme where households eligible
for kerosene subsidies would instead be offered an equivalent subsidy to purchase a solar lantern. This
will undoubtedly provide triple dividends by improving the welfare of poor households, while reducing the

pressure on public resources and promoting sustainability.
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5 Discussion

We designed a field experiment to spell out the impact of unincentivized and incentivized communication
by peer households on willingness-to-pay for a solar lantern - a new household technology. We asked seeds
to provide the names of three friends with whom they regularly interact, and we randomly assigned the
friends to a control group, an unincentivized communication treatment and an incentivized communication
treatment. It is reasonable to assume that the three friends also knew each other, either as friends or
neighbors. In particular, some of the control friends would have won a lantern during our BDM game, and
they may have talked about it with the other treated respondents. Consistent with the “complex contagions”
social network model by Centola and Macy (2007), information about the solar lanterns could have likely
flowed from the control group to the two treatment groups during the 30 day treatment period.

Our treatment effects therefore likely capture both a network amplification effect and the more direct
effect of information flowing from seeds to treated households. The magnitude of the network amplification
effect, however, is likely small. We find that our results change little when we excluded those habitations
where the control respondents won a solar lantern (see column 3 in Online Appendix Table A9). In other
words, treated respondents did not systematically reveal a higher WTP when they had two lantern owners
in their habitation (the seed and the control). Although this analysis relies on correlation rather than causal
inference, it indicates that increased ownership of solar lanterns in one’s social network did not amplify
the WTP effect. Unfortunately, one cannot determine to what extent network amplification played a role
without using more treatment arms and detailed network data, which we could not implement due to the
significant resource implications.?® Nevertheless, we argue that the treatment effects are driven, to a greater
extent, by the direct communication of the treatment groups with the seed. Most importantly, the difference
in WTP between the unincentivized and incentivized treatments is due to the quality of the information
communicated by the seed. This is indeed one of our key findings.

We elicited WTP for solar lanterns from treatment groups one month after seed households received solar
lanterns and one month after eliciting WTP from the control group. Doing so raises the concern of time as a
possible confounder. In particular, other solar-related initiatives or the natural diffusion of the solar lanterns
may bias our results. However, given the local context, we argue that this is very unlikely.

We asked enumerators to collect information regarding any other solar-related initiatives in the study

26. We asked respondents how many friends they had in the village. The mean response was 8 friends (with a standard
deviation of 9) for seeds and 6 friends (with a standard deviation of 5) for peers. We also asked people how often they
interacted with their friends. Almost all responded that they interacted daily. Therefore, it is reasonable to assume that people
are friends with most people living in their habitation.
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Figure 6: Weekly Frequency of Google Searches in India
Note: The frequencies are relative to the highest point on the chart. A value of 100 represents the peak level of popularity for
the term. A value of 50 implies that the term is half as popular. A score of 0 indicates there was not enough data for the term.

area during our fieldwork, and it appears that there were none. To provide more concrete evidence, we
compiled “Google Trends” statistics from trends.google.com/trends/ for India overall. We looked for the
frequency with which the terms “solar lantern” or “solar lamp” were searched on Google between 2014 and
2016 and present the results in Figure 6. The figures display the frequency of the terms over time. The signal
before and during the experiment looks very similar. The data is noisy due to the low frequencies of the
terms. Indeed, when compared to searches made for the term “kerosene”, we see that the signal is effectively
reduced to zero. The fact that there are no particular increases in the number of searches for solar lanterns
strongly supports our claim that no solar lantern campaigns that could have biased our results took place
during the treatment period.

Another potential concern is that solar technologies may be naturally diffusing during our fieldwork. In
fact, when interviewing seed and control households in July 2015, we asked whether they had already seen
a solar lantern (before our visit). About 25% of seed respondents and 24% of control respondents said “yes”.
We further asked where they had seen solar lanterns, and most responded “in town” or at a household in
another village. A significant increase in awareness of solar lanterns within the one-month delay of our design
would be a potential concern. We argue that this is very unlikely for the following reasons. First, our study
focuses on an innovative design that offers superior benefits, not only in durability but also in functionality
(USB-port). However, the idea of a lantern running on battery power and charging via solar exposure is not
new. Basic designs of solar lamps have been available for sale in urban areas of India for many years before
our experiment. Therefore, it is reasonable to assume that respondents’ awareness of solar lanterns was in a
steady state.

Second, our data show that the control and treatment respondents did not differ in terms of solar own-
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we asked respondents whether someone in their household already owned a solar lantern. Only eight peer
households answered “yes™ 2 in the control group and 3 in each treatment group. The difference in WTP
between these groups is not statistically significant.2” Finally, the villages in our sample are far from urban
centers where diffusion is more likely to occur. Respondents don’t have access to electricity (and therefore
do not own a television), and only about 12% of them own a radio. Consequently, it is relatively difficult for
them to keep track of what is going on in cities. These facts suggest that, during the one-month treatment
period, other solar-related initiatives, or the natural diffusion of the solar lanterns are unlikely to play any
significant role.

We acknowledge that other experimental designs could have helped to better establish that time was
not a confounder. We attempt to discuss the pros and cons of these alternative designs. One option could
have been to create a control group by conducting the BDM game at the same time as the treatment group
with another friend of the seed from the village with whom the seed doesn’t communicate for a month.
Although this is an attractive option, it would be practically challenging because it is difficult to enforce
non-communication between the friend and the seed for a month. Another issue here is that it is likely that
the treatment would contaminate the control group even in the absence of communication with the seed,
merely through interactions with other villagers who know the seed. Villages are relatively small, and as a
result, the whole habitation (and possibly the whole village) should be considered as treated once the lantern
is seeded with one inhabitant.

A second alternative would have been to construct a control group by eliciting WTP from a random
non-friend respondent in the village at the same time as our treatment groups. Here again, contamination
would likely happen and invalidate the use of respondents from the same village as control units. Finally, a
third alternative would have been to construct a control group by eliciting WTP from respondents in other
random villages at the same time as our treatment groups. In addition to significantly increasing the field
budget, this design would have caused other identification challenges, in particular, ensuring that villages
are comparable enough to conduct a meaningful analysis. Treatment effects would have to be calculated as
differences across villages, which could be problematic, especially with small sample sizes, as the differences in
WTP could then be driven by observable or unobservable factors. The design we finally settled on attempted

to avoid this problem, albeit at the cost of introducing a one month delay.??

27. We also estimated the treatment effects after dropping the households who reported that someone in their household
already owned a solar lantern (eight in total). Our results remained unchanged (see Online Appendix Table A.9).
28. We thank an anonymous reviewer for encouraging us to discuss these alternative designs.
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A key feature of our experimental design involves compensating seed households for taking part in the

study and for inviting one of their friends for tea to share their solar lantern experience. To minimize the
likelihood that seeds felt unfairly privileged from receiving a solar lantern plus INR 100, we phrased the
experiment to them as a lottery. We informed them that they won a lottery, which awarded a solar lantern
and INR 100 in exchange for answering survey questions and arranging another meeting with the survey team
in the presence of one of their three best friends. We told them that their friends would also participate in a
lottery but without more information about the nature of the lottery. Hence, the seeds did not know ez-ante
that they would be getting INR 100 more than their friends, and the friends did not know that either. The
seeds also did not know that their friends would play a BDM game. In this context, seed households likely
felt no more lucky and privileged than their friends for participating in a lottery. This setting helps us rule
out the possibility that seeds might have shared some of the INR 100 they received with their “incentivized”
friend and that this contributed to the group’s higher WTP.

Other elements in our context also contribute to making sharing the INR 100 unlikely. First, the amount
is small compared to the seeds’ overall savings (about INR 1700) and monthly spending (about INR 4700).
The INR 100 represents only 6% and 2% of savings and monthly spending respectively. The payment is,
therefore, unlikely to have drawn much attention from the friends. Second, assuming seed households did
share the payment with their friends, a plausible assumption is that those with higher savings transferred
more money. We checked for this possibility by estimating the treatment effects while controlling for the
seeds’ savings and an interaction term between the treatments and savings. The results show that this is not
the case: the seed’s amount of savings does not correlate with our treatment effects (see Online Appendix

Table A10).

6 Conclusions

The adoption of new technologies is crucial to improve the livelihood of poor communities, and information
sharing through social networks can accelerate it. Technology adoption is inherently a social process because
one individual’s adoption creates positive information externalities that spill over to peers and increase their
expected welfare (Bardhan and Udry 1999). Does rewarding individuals who make a conscious effort to
communicate information about new technologies raise WTP by members of a social network? What are
the mechanisms that explain the increase in WTP? Which member of the household matters for information
about new technologies to flow more effectively through social networks? In this paper, we attempted to

answer these questions by crafting a randomized controlled trial where we distributed solar lanterns under
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unincentivized and incentivized communication treatments to households in 200 non-electrified villages in

rural India. Compared to previous studies, the design enables us to identify the magnitudes of the unincen-
tivized and incentivized communication and propose subsidy options that offer triple dividends - improving
the welfare of poor households, reducing the pressure on public resources, and promoting sustainability.

We find that learning about the technology via peers can significantly increase WTP. The unincentivized
communications treatment group is willing to pay INR 120 more than the control group. This effect implies
that having peers using solar lanterns in one’s social network makes one willing to pay more for them.
Typically, diffusion of new technology begins with a few early adopters trying out the product. These first
adopters generate knowledge externalities, “learning-by-using,” which the next generation of adopters can
use to update their beliefs regarding the costs and benefits of the technology. Therefore, the unincentivized
treatment effect may be understood as capturing the magnitude of the knowledge spillovers from one wave
of adopters to the next. Even though the absolute magnitude is relatively small, it represents a WTP of
almost double the initial WTP (about a 90% increase).

The incentivized communication treatment, on the other hand, investigates the impact of increasing the
intensity of information exchanges about solar lanterns. The key idea here is to leverage some actors to
take a more active role in the diffusion of information within their social network. We find that attending
a demonstration session led by a peer who experienced the technology increases WTP by INR 195, a 145%
increase compared to the control group, and a further 55 percentage point increase compared to the unin-
centivized treatment group. We also investigated whether potential adopters respond to information more
intensively when communicators are male rather than female. We found that the gender of the communi-
cator did not matter. Finally, we showed that the treatment effects on WTP revealed by our interventions
provide helpful insights into how to use scarce public resources to promote adoption and diffusion of new
household technologies in general and solar technologies in particular. Future research might be able to use
richer designs which deal with the role of time as a confounder, test the robustness of our findings, and shed

more light on these issues.
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1 Additional Tables and Figures
Below is the list of additional tables and figures.

e Table Al reports a longer version of Table 2 in the main manuscript.
e Table A2 provides a longer version of Table 3 in the main manuscript.
e Table A3 provides a description of the variables used in Table 7 of the main manuscript.

e Table A4 presents summary statistics for the two seed samples (male and female), with the
corresponding z statistics of the rank-sum test. Only variables with statistically significant

differences are reported.

e Table A5 displays characteristics of the friends chosen by the male seeds and the female seeds,
with the corresponding z-statistics of the rank-sum test. Only variables with statistically

significant differences are reported.
e Table A6 provides a detailed description of the variables used in Table A4 and Table A5.
e Table A7 displays summary statistics for based on the gender of the respondent.

e Table A8 presents summary statistics of WTP and mean comparison tests across the different

treatment groups.
e Table A9 presents treatment effects on WTP dropping habitations with solar lantern owners.
e Table A10 presents treatment effects on WTP and seed savings

e Table A11 presents summary statistics for some key solar lantern related variables highlighting

possible mechanisms.

e Table A12 presents treatment effects controlling for more covariates through the LASSO

algorithm.
e Figure Al shows a box-plot of the amount of savings in rupees in the treatment groups.

e Figure A2 shows a hexabin plot of WTP and the amount of savings in rupees.
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Question Answer type Label used in table

Have you seen a solar lantern before? Yes or no. If has seen a solar
lantern before

Do you know someone with a solar lantern? Yes or no. Knows someone with a
solar lantern

Do you think a solar lantern can function prop- | Yes or no. Believes maintenance is

erly without many maintenance problems?

important

How much would you say this solar lantern
costs?

Amount in Rupees.

Estimated cost of the
solar lantern

Do you think that the solar lantern is an inno-
vative product?

Definitely not, Not re-
ally, Neutral, Some-
what, Definitely.

Believes it is innovative

Would you say that a solar lantern is a superior
product compared to a kerosene lamp?

Definitely not, Not re-
ally, Neutral, Some-
what, Definitely.

Believes it is superior to
kerosene lamps

Do you think you will recommend others to use
a solar lantern instead of a kerosene lamp?

Definitely not, Not re-
ally, Neutral, Some-
what, Definitely.

Would recommend over
ker. lamp

Table A3: Description of questions used in Table 7 of the main manuscript.
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Male Seeds Female Seeds | Difference
Born in village 0.970 0.140 0.830"**
(0.171) (0.349) (11.78)
Number of children 3.714 4.530 -0.816**
(2.021) (2.418) (-2.11)
Education 2.090 1.480 0.610"**
(1.296) (0.990) (3.86)
Education of spouse 1.265 2.360 -1.095"**
(0.807) (1.345) (-7.10)
Reads Hindi 0.530 0.310 0.220"**
(0.502) (0.465) (3.15)
Amount of savings 387 228 159**
(1197.5) (1076.1) (2.18)
Children use lighting for studying 0.560 0.700 -0.140™"
(0.499) (0.461) (-2.05)
Current lighting bad 4.175 4.544 -0.369**
(1.315) (0.876) (-1.77)
Mostly be using: myself 0.490 0.700 -0.210***
(0.502) (0.461) (-3.02)
Mostly be using: my spouse 0.300 0.0500 0.250™**
(0.461) (0.219) (4.64)
Discuss how to spend money 1.600 -0.180*"
(0.684) (0.603) (-1.96)
Women should work outside 3.690 4.470 -0.780***
(1.733) (1.132) (-3.10)
Participation in village meetings 0.280 0.140 0.140™*
(0.570) (0.377) (1.77)
Participation in farmers’ cooperative meetings 0.140 0.0200 0.120™*~
(0.377) (0.200) (3.28)
Participation in religious group events 1.050 0.800 0.250*"
(0.702) (0.739) (2.46)
Participation in political events 0.370 0.100 0.270™*"
(0.630) (0.333) (3.66)
Trust other villagers 3.830 3.280 0.550™"
(1.436) (1.694) (2.14)
Spend time with friends (dummy) 0.380 0.240 0.140™"
(0.488) (0.429) (2.14)
Number of friends 10.02 6.390 3.630""~
(11.52) (4.722) (3.05)

Table A4: Summary statistics for the two seed groups (male and female), with the corresponding
z statistics of the rank-sum test. Only variables with significant differences are reported.
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Male Seed Friends Female Seed Friends | Difference
Female respondent 0.136 0.401 -0.265™**
(0.343) (0.491) (-7.25)
Education 2.099 1.822 0.277***
(1.400) (1.283) (2.95)
Reads Hindi 0.541 0.424 0.117***
(0.499) (0.495) (2.83)
Amount of savings 556.1 488.9 67.23*"
(834.7) (964.1) (2.12)
Household size 7.687 6.838 0.849™**
(3.708) (3.360) (2.90)
Can function properly 0.255 0.195 0.0598"
(0.437) (0.397) (1.74)
Would feel safer if more light 4.990 4.959 0.0303*
(0.130) (0.270) (1.90)
Was victim of kerosene fire 0.184 0.108 0.0759™**
(0.388) (0.311) (2.62)
Knows a victim of a kerosene fire 0.323 0.249 0.0740™*
(0.468) (0.433) (1.99)
Mostly be using: myself 0.257 0.332 -0.0755™"
(0.438) (0.472) (-2.02)
Mostly be using: spouse 0.436 0.322 0.114***
(0.497) (0.468) (2.85)

Table A5: Summary statistics on the characteristics of the friends chosen by male seeds and female
seeds, with the corresponding z-statistics of the rank-sum test. Only variables with significant
differences are reported.



This is the authot’s accepted manuscript without copyediting, formatting, or final corrections.
It will be published in its final form in an upcoming issue of EDCC, published by The University of Chicago Press.
Include the DOI when citing or quoting: https://doi.otg/10.1086/714115. Copyright 2021 The Univetsity of Chicago Press.

Question

Answer type

Label used in table

Do your children use lighting for studying

Yes or No.

Children use
studying

lighting for

Do you believe your current lighting solu-
tion is bad for your eyesight?

Definitely not = 1, Not
really = 2, Neutral =
3, Somewhat = 4, Def-
initely = 5.

Current lighting bad for eye-
sight

Who in your household do you think
will/would mostly be using the solar
lantern?

Myself, My spouse, My
children, No one, Oth-
ers

Mostly be using: myself and
Mostly be using: my spouse

Do you and your spouse talk about what
to spend money on?

Never = 0, Sometimes
=1, Often = 2

Talk about how to spend
money

Do you think more women should work
outside of the household or own a busi-
ness?

Definitely not = 1, Not
really = 2, Neutral =
3, Somewhat = 4, Def-
initely = 5

More women should work out-
side

How often did you participate in village
meetings during the past six months?

Almost all of them = 2,
Some of them = 1, None
of them = 0

Participation in village meet-
ings

How often did you participate in farmers’
cooperative meetings during the past six
months?

Almost all of them = 2,
Some of them = 1, None
of them = 0

Participation in farmers’ co-
operative meetings

How often did you participate in religious | Almost all of them = 2, | Participation in  religious
group events during the past six months? | Some of them = 1, None | group events

of them = 0
How often did you participate in political | Almost all of them = 2, | Participation in  political

events during the past six months?

Some of them = 1, None
of them = 0

events

Do you trust other villagers?

Definitely not = 1, Not
really = 2, Neutral =
3, Somewhat = 4, Def-
initely = 5

Trust other villagers

In your spare time, do you mostly spend
time with your friends or stay home?

Spend time with friends
= 1, Stay home = 0

Spend time with friends

(dummy)

How many friends do you have in this vil-
lage?

number of friends

Number of friends

Table A6: Description of questions used in Table A4 and A5.
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Male Female | Difference
Year of birth 1970.1 1975.5 -5.414***
(14.74) (10.73) (-4.24)

Number of children 3.787 4.114 -0.327*
(2.086)  (2.032) | (-1.69)

Education 2.194 1.321 0.874***
(1.411)  (0.895) (7.29)

Expenses 4384.3 4298.7 85.52
(3073.8)  (2303.3) (0.32)

Savings 574.8 379.9 194.9**
(965.0)  (684.9) | (2.34)

Owns a business 0.0741 0.0126 0.0615"**
(0.262)  (0.112) | (2.86)

Household size 7.449 6.748 0.701**
(3.578)  (3.471) (2.13)

Number of children to school 1.410 1.658 -0.248"
(1.616) (1.518) (-1.67)

Read hindi 0590  0.189 | 0.402°*
(0.492)  (0.392) (9.26)

In debt 0.514 0.528 -0.0144
(0.500)  (0.501) (-0.31)

Land 1.456 1.207 0.249
(1.668)  (1.993) (1.53)

Irrigated land 1.406 1.158 0.247
(1.603) (1.981) (1.56)

Owns cattle 0.903 0.862 0.0411
(0.297)  (0.346) (1.43)

Has a phone 0.856 0.843 0.0137
(0.351) (0.365) (0.42)

Number of kerosene lamps 2.451 2.258 0.194*
(1.189)  (1.154) (1.77)

Hours of lighting 4.906 5.245 -0.339*
(1.884)  (2.288) | (-1.83)

Table A7: Summary statistics by gender of the respondent (Male, 432 obs. Female, 159 obs.)
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(1) (2) 3) (4) (5) (6)

Variable Control  Unincentivized Incentivized Control vs Unincen. Control vs Incent. Unincen. vs Incent.
WTP 133.50 254.90 330.15 -121.39%** -196.65*** -75.26%**

(180.62) (267.04) (300.44) (23.02) (25.03) (28.86)
WTP - Male Seed 107.14 245.36 334.21 -138.22%** -227.07*** -88.85%*

(141.60) (278.86) (308.07) (31.63) (34.34) (42.39)
WTP - Female Seed 159.60 264.43 326.26 -104.84*** -166.67*** -61.83

(209.80) (255.76) (294.45) (33.38) (36.34) (39.43)

Table A8: Means and t-tests across treatments.

Notes: The first 3 rows of Columns 1-3 present summary statistics of WTP for the different treatment
groups. Columns 4-6 and Row 4 contain t-test results on mean differences between treatment groups.
Standard errors of the differences in means are reported in parentheses. *** ** and * denote significance
at the 1, 5 and 10% levels, respectively. We also performed rank-sum tests (Wilcoxon-Mann-Whitney) for
variables not normally distributed. Results did not differ. Chi-square tests for whether the mean WTP
is the same in all treatment groups always yield that the three coefficients are different at the 1% level in
the whole sample as well as in the subsample of female seeds and the subsample of male seeds.

1200 _I | | I | | _

pearsonr = 0.15; p = 0.00038

1000 —

800 -

600 -

WTP

400 - _— i

200 -

0 T T T T ]~

0 2000 4000 6000 8000 10000
Amount of Savings

Figure A2: Hexabin plot of WTP and amount of savings in Rupees.
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Table A9: Treatment effects on WTP dropping habitations with solar lantern owners

(1) (2) (3) (4)
All No Lantern Before No Control Purchase Both
Unincentivized 119.88*** 121.84*** 151.23*** 152.00"**
(22.11) (22.54) (24.11) (24.42)
Incentivized 195.08** 191.36*** 208.21%** 205.46***
(22.93) (23.52) (25.37) (26.04)
Constant 134.53*** 133.86*** 100.36*** 99.00***
(12.46) (12.83) (13.42) (13.76)
Incentivized vs. Unincentivized  75.19%** 69.51%** 56.98%* 53.46%*
(24.83) (25.03) (28.45) (28.65)
Habitation fixed effects Yes Yes Yes Yes
R-squared 0.16 0.15 0.19 0.19
Observations 585 561 459 441

Notes: This table reports additional regression results for the treatment effects. Column 1 includes all
observations. Column 2 drops observations from habitations where respondents reported already owning
a solar lantern. Column 3 drops observations from habitations where the respondent in the control group
bought a lantern when playing our BDM game. Column 4 drops observations dropped in both column 2
and column 3. *** ** and * denote significance at the 1, 5 and 10% levels, respectively.

Table A10: Treatment effects on WTP and Seed Savings.

(1) (2) 3)
WTP WTP WTP
Unincentivized 119.88***  120.92***  114.40™**
(22.11)  (22.10)  (22.50)
Incentivized 195.08™*  196.16™*  197.84™**
(22.93) (22.93) (23.26)
Seed Savings 0.00
(0.01)
Unincentivized x Seed Savings 0.02
(0.02)
Incentivized x Seed Savings -0.01
(0.02)
Constant 134.53***  133.50™**  132.19™**

(12.46) (12.89) (13.33)

Incentivized vs. Unincentivized — 75.19***  7519%%* 83 44%**
(24.83)  (24.83)  (24.86)

Habitation fixed effects Yes No No
R-squared 0.16 0.16 0.16
Observations 585 585 585

Notes: The table shows that the treatment effects are not larger when seed households have higher
savings.
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Table A12: Treatment effects on WTP controlling for more covariates through the LASSO algorithm

(1) (2) (3)
OLS LASSO OLS
Unincentivized 107.42*** 120.37  119.88***
(23.65) (22.11)
Incentivized 180.44*** 195.45 195.08**
(25.39) (22.93)
Female Head -23.50
(29.24)
Amount of savings (in Rupees) 0.02*
(0.01)
Education 4.43
(11.77)
Monthly Expenses -0.01
(0.00)
If in debt -26.11
(26.15)
Household size -2.58
(3.97)
Number of children to school 11.89
(7.44)
Number of kerosene lamps 19.69
(11.93)
Hours of lighting 1.42
(6.54)
Monthly spending on lighting 0.01
(0.29)
Constant 114.32** 134.53***
(49.64) (12.46)
Incentivized vs. Unincentivized — 73.02*** 75.19%**
(24.82) (24.83)
Habitation fixed effect s Yes Yes Yes
R-squared 18146707 15718292
Observations 574.00 574.00 585.00

Standard errors in parentheses

* p<0.10, ** p < 0.05, *** p < 0.01

Notes: This table reports treatment effects on WTP using a least absolute shrinkage and selection oper-
ator (LASSO) algorithm. Column 1 shows the main treatment effects controlling for baseline variables.
Column 2 presents LASSO regression results. Column 3 reports the main treatment effects excluding the
baseline control variables. *** ** and * denote significance at the 1, 5 and 10% levels, respectively.
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2 Additional Information on the Experimental Design

Before implementation, the experiment was approved on the 8th of April 2015 by the internal review

board (IRB) of Columbia University (IRB-AAAP2110).
2.1 Outline of the Experimental Design

We start the experiment by sampling 200 households (the Seed group). These households are given
a free solar lantern and will answer a survey. Each household is requested to name three close
friends. In total, we then obtain 600 names: these 600 households constitute the actual sample for
our experiment, i.e. the households from whom we will extract the willingness to pay (WTP) for
lanterns.

We start the experiment with visiting all 200 seed households. We then randomize at two levels.
First, 100 households are randomly chosen and assigned to the Male treatment; the other 100, to
the Female treatment. In the Male group, the enumerator must interview the male head of the
household and ask him to name three close friends of his. In the Female group, the enumerator
must interview the female spouse of the household head, and ask her to name three close friends
of hers. All seed households will be given a free lantern and 100 rupees conditional on inviting one
of the friends that were named for tea/coffee and giving them an introduction to the solar lantern.
Hence, we give the seed households an incentive to communicate about the solar lantern.

Finally, we randomly assign each of the three names provided by the seed to either the Control
group, the Unincentivized group or the Incentivized group. Households in the Control group are
visited and asked for WTP immediately after the interview with the seed household. Households
in the Unincentivized group are visited and asked for WTP approximately one month after the
interview with the seed household and before the tea meeting between the seed and the friend.
Households in the Incentivized group are invited to the seed house for tea a month later. Right
after the tea meeting, households in the Incentivized group are visited and asked for WTP.

The sequence of events is represented in Figure A3, and reads as follows:

e Selection and interview of the Seed group (200 households, where 100 households belong to

the Male treatment and 100 households to the Female treatment)
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Immediately after, interview of the Control group (200 households, where 100 households

belong to the Male treatment and 100 households to the Female treatment)

About a month later, interview of the Unincentivized group (200 households, where 100

households belong to the Male treatment and 100 households to the Female treatment)

Immediately after the interview of the Network group is finished, attend the tea meeting

between the seed and the friend assigned to the Incentivized group. (200 meetings)

After the tea meeting, interview of the Incentivized group (200 households, where 100 house-

holds belong to the Male treatment and 100 households to the Female treatment)

Tea meeting

Interview Interview Interview of Interview of
of seed of control unincentivized incentivized
group group group group
\ / N/
+— 4 - >
Time
>

About a month

Figure A3: Timeline of the experiment.

Both the seed households and sample households are requested to respond to a short survey
questionnaire. The questionnaire was administered in Hindi by experienced enumerators with local

knowledge.
2.2 Information on the Selection and Eligibility of Participants

To be selected in the Seed group, a household must verify the following conditions:
e the household should be composed of a married couple.
e the household cannot live in the same habitation as another household.
e the household should not have access to electricity.

e the household should not already own a solar lantern or know someone who owns one. Hence,

the selected geographic area should have very low penetration of solar lanterns.
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2.3 Field Work Photographs

‘King Champ-

ARGEABLE LED LANTERN

Figure A4: Photo of the box of the solar lantern

17



This is the authot’s accepted manuscript without copyediting, formatting, or final corrections.
It will be published in its final form in an upcoming issue of EDCC, published by The University of Chicago Press.
Include the DOI when citing or quoting: https://doi.otg/10.1086/714115. Copyright 2021 The Univetsity of Chicago Press.

Figure A5: Photo of a respondent being explained the BDM game
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Figure A6: Photo of a female seed talking about her experience with the solar lantern
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3 Instructions Given to Participants

3.1 Seed Households Questionnaire
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Version 3/2/2015

001 Household ID
g 3'\’15; S Hlé?ﬂ

st sk ke sk sfe sfe sfe st sk sk she sfe sfe sfe sk sk sk she sfe st sfe sk sk sk she st ste sk ke sk s sfe st sie s sk she s sl sfe sk sk sk she sl st ste st sk sk sfe st ste sk sk she sfe st sie sk sk she s sk stesiesk sk sl sk stttk skoskokotolkokoskeskokolokok

Section 1 Background information I | IHRISS FABMHIT

> >k s sk sk sk st st st s s sk sk sk sk sk sk sk sk sk sk sk sk skt st st sk s sk sk sk skt sk sk sie sk s sk sk skt st st sk s sk sk sk sk sk sk sk sk sk sk sk skttt st sk s sk skoskoskoskokoskoskoskoskokokosikokokok kok

100) ID of interviewer
AeTTEHRB Bt ISt
101) Name of Interviewer

JreTehp R T

102) Name of supervisor

ORISR <pl H
103) Date of Interview S&HR di TRIE __/__72015 (dd/mm/yyyy)

104) Interview Start Time HI&ThR LH B P T (hh:mm on a 24 hr scale)
105) GPS code STiqH Pre (in code)

106) Village T (in code)

107) Village name iiq &7 AT

108) Village Habitation Name
FEN/GRET BT TH

Introduction to Respondent (Household Head if possible)

Good morning! I work with MORSEL, an organization based in Lucknow that conducts surveys in India. [Interviewer shows ID card
to the respondent]. Your household has been selected to participate in a short survey. The survey is a Columbia University study, led
by Dr. Johannes Urpelainen, and focusing on households with no access to electricity.

JeThREIT | U= (SR % JRe )

TR AT, H i Ueb it AIRiet & 1ol T el § il fob GR R H qeleqvl Rl 8. [ FreflcepRepdl 3191 $TgS] ebre Fvard &l
fa@ry]. et URaR T BIC | FeToT § W o o folg AT 141 8. I8 FdeTv] dhlcifaa faeafdenera &1 U 37eaa & iR 1. g™ SuRfe &
AT ® fran 91 @ 8. I8 S ERY & forg & Reh TEt fonedt it ok o faTelt ot e T R,

109) Does your household have any electricity? 1 Yes O0No (IF “YES”, END THE INTERVIEW)
T MU R A fbefl R i fstet 82 187 0 &1

st s sk sfe s sk st st sk sk sk sk stttk skoskoskoioiokoskoskokok

MALE TREATMENT 434 TicHe

sfesie st skt sfeoske sk sfeosie sfeosieoste sfeoske sieosiok skoko kool skolkokosk

The survey will take no more than 30 minutes, and we would like the household head to answer it.

[IF THE PERSON IS NOT THE HOUSEHOLD HEAD, ASK TO TALK TO THE HOUSEHOLD HEAD].
39 9 # 30 e | Sarer e R, oK H 39 BR o ARETT J 1 AT T

[afS faT =R &1 FREAT &1 & A qReaT I 919 HR- & folg wied]

110m) Are you the household head? 1 Yes ONo

7 MU IRIR H qRIAE? 18 0N
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11ty GenlBSYSASERVES CERIEO WO SEOLI 8] M. g The Universyof Chico res
(IF FEMALE, END INTERVIEW)
fofit [aRaR & AR & fem bt e gp for®] 0 93w | Afden (3If wifden, A AneTeeh R ToT o)

112m) Would you like to participate? 1 Yes 0 No
(IF NO, END INTERVIEW)
7 37T T A1 IS pRAN? 1 & 0 & (IfS 7, < T )

st sk sfe sk sk st stk sk sk sk sk skokokoskoskoskokoiokokokoskoskok

FEMALE TREATMENT #fgeT <icic

sk sfe sk she sk sie st ste st sk sk skeoskeoskeostotk sk sk skoskoskoskokokokok

The survey will take no more than 30 minutes, and we would like the spouse of the household head to answer it.
[IF THE PERSON IS NOT THE SPOUSE OF THE HOUSEHOLD HEAD, ASK TO TALK TO THE SPOUSE].
9 94 # 30 e 3 SaeT TE oR, iR B §99 ER & ARET 3 a1 AT e

(3 af TR % qRaaT @t oot 78T & A gRaT @it Ot | a1 B B B

110f) Are you the spouse of the household head? 1 Yes 0 No

RMATER G ARGM B o= 82 18 07

111f) Gender [OBSERVES GENDER OF HOUSEHODL HEAD] 0 Male 1 Female

(IF MALE, END INTERVIEW)

fof [IRIR F AR & e I o g ford] 0 938 | Aifden (IfQ T2, T HITIehR TS )

112f) Would you like to participate? 1 Yes 0 No
(IF NO, END INTERVIEW)
T 3T AT 1 TR A2 18 0 8T (af =&, T FAI B

st sk sfe sk sk st skt sk sk sk sk skokokoskokoskokokokokokoskoskok

ALL TREATMENTS 9+t clicie

st ke sfe sk sk st stk sk sk sk sk steostok sk sk skokotokokoskoskoskok

113)  Name of the respondent 3YhT AMH

114)  Mobile phone for contact Sigds & fofq MTeHT B R

115) Could you give us the name and contact number of three of your best friends?
We would like to get in touch with them to ask them what they think about solar lanterns and offer them the opportunity to enter a lot-
tery to get one.
115a) Name 1:
115b) Name 2:
115¢) Name 3:
T 3T EH 37T R 3T <A T 312 AR o A AR I R T el 87
& I U H I8 i A S Aeh fob T8 HeR aAlefe o aR H 99T Aied & AR et # it Blepx 39 U1 b SHah! UeIehel vl
115a) M 1:
115b) 9H 2:
115¢) 9 3:

116) How often do you visit them?
A. Every day
B. Every week
C. Every month
D. Less than once a month

3T I hd-he fAeld &2
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A.

B. W<TE # U&h IR

C. R H T IR

D. ¥EM # U IR | HH

[Assign randomly each name to one of the three treatment: control, network, or communication.]
[Tell the participant that s/he should invite that one friend assigned to the communication group for tea over to his/her house according
to what was agreed at the beginning of the interview.]

(SRR QT T AT BT 37 <1 THE! H(BHUCRISA, TITHE, AT HRGIha)H randomly diTed. ]
[STRE B! § 91T B STHBRT S ST o ShT HRIIHI TR H STel 7Y ST Bl e AgH a1] 370+ B UR 91 & forg i # fHeiRa
T TR A b forg =il o1 & Foreres R 7 o @t el # a1a w8 Ad gQ 9

In exchange for 100 Rupees and a free solar lantern. [SHOW THE SOLAR LANTERN.], would you accept to meet again with us in
the presence of one of your best friend over to your household to show him/her the solar lantern in the presence of a person from
MORSEL? The meeting must happen in about one month.

IS JMII 100 FUY R g7 H Toh AIeR AeTc &f ST Al 947 39 Fa 372 ANl § 3 Uah &b 121 310+ ER UR AR-fet & RIS ot Sufkerfa
# S SR aletcH @ faw™ & fofg TR 872 I8 JifcT o O #eiF a1g 8t

117) Do you accept? 1 Yes 0No

FIT Y TG fog WA a7 1 & O &

118) What day and time will you invite your friend over?

118a) DAY:
118b) TIME:
Y 37U SR D! P 3R b T 3T o forg =l a2
118a) f&=:
118b) IH3:

>k sfe sk s sk sie stk sie st st sk sk sk sk sk s sk sk sk sk sk sk sk sk st sie sie st sk sk sk sk st sk sk sk sk sk sk sk sieosieosie st ste sk sk sk sk sk st sk sk sk sk sk sk sk sttt st sk sk sk skoskeoskotoskoskoskoskoskokokokokokokok sk

Section 2 Socioeconomic information MR- SR

st she she she sfe st st e she she she ste sfe e e sk she sfe ste s sk she she sk st ste st sk she she st st steske sk she sk st ste e she sk she st st ste st she sk sfe st stk sie sk sk sk ste stk sk sk sk st stesteske sk sl st stttk skoskototolkokokoekokoiorsk

200)Were you born in this village? 1Yes ONo
o <0t i & e g 18 o=d
201)What is the year of your birth? (yyyy)
31 fp=T Tet da gu? ()
202)How many people live permanently in this household? (NUMBER)
9 TR § TqTS WY A fha= ol & 27 (=)
203)Your relationship status?

A. married

B. divorced

C. separated

D. widow, widower

E. never married
Mgt darfees

A wEEE

B. ColT3Er

C. SRR

D. fg/faema

E. wndt=éigs
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Nt
204)What is'the year of your spouse

3T STaATeRt 1 51 =T TeT gam

205) How many children do you have?

e fore T §?

206) How many of your children go to school?
STTp R 7291 e o €2

207) How many of your children are male?
MMk fobe= TTedh &2

208)What is your religion?

A. Hindu

B. Muslim

C. Other
SNTTBT &1¥ T 87

A. R
B. gRem

C. s~

209)What is your caste?

A. Forward Caste

B. Scheduled Caste

C. Scheduled Tribe

D. Other Backward Caste
3T ST T 32

A. gm=g

B. orfem SR

C. 3rgfa S

D. = fower ot
210)Which level of schooling have you completed?

A. No formal education

B. Primary

C. Secondary

D. High School

E. Intermediate

F. Graduate/Post Graduate
et e el o g8 87

A. 1S sltueiRes R &

B. wewd

C. JFsd

D. &k g

E. s==fafsae

F. ae/wR~Acde

211)Which level of schooling have your spouse completed?

A. No formal education
B. Primary

C. Secondary

D. High School

(<arer)
children

=

children

@=)

children

E=)
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E. Intermediate

F. Graduate/Post Graduate

ek Sha-eft @ et el 7 g3 87
. WIS SlaaRe e 7
TR

SiEaS

. 8IS e

grexffege

k3 ISCIENESINE

mTmMmoO WP

212) Can you read in Hindi?
1.Yes ONo
1 1Y ft ug Hebel 87
1.& 0. =&
213)What is your occupation?

A. Businessman

B. Laborer

C. Government employee
D. Agriculture

E. Other

Not working

31T AT B e 87

IR

IR

IRPRY FHARL

. P

3

P &l PR (RISTR)

m

Mmoo W

214)What is your spouse occupation?
Businessman

Laborer

Government employee
Agriculture

Other

. Not working

3T Sa=rareft T b el &7
ORY

AR
INPR B

. P
=
B TEl B (SRISTR)

mmoOw P

mTmMoOow>
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T 3G DI AR DR &7 1. & 0.7=¥

216) Do you have a government ration card? 1 Yes 0No
T Y U ARBRY TR BT 87 1.8 0.7&
217) How many rupees a month does your household spend on average? _____RUPEES
3T TRAR AEH # 3iTer fohe $ud Tl vl 82 S

218) Do you have any savings at the end of the month? 1 Yes ONo

T AEN & 3f § S U PIS T Bt B2 1.8 0.8

219) If yes, how much? __ RUPEES

g & ot faparit? R

220) Is your household currently indebted? 1Yes ONo

T 3P IRAR § F7G ol H 87 1.8 0.7&

>k s s s sk sk skt st st sk sk s sk sk sk st sk sk sk sk sk sk sk sk st st st sk s sk sk sk skt sk sk sk sk sk sk sk skt sie st sk sk sk sk sk skt sk sk sk sk sk sk sk skttt st sk s sk sk skoskokosko sk sk sk skokokoskokokok kol

Section 3 Assets
sk sk sk sk sk sfe sk sk sfe st st sk sk sk sk sk she s sfe sk ke she sk st she ke she sk st she sk sfe sk sk she st st ske ke sfe sk sk ske s sfe sk ke she sk sfe sk ke she sk st she sk sfe sk sk sk sk sfe sk ke sfe sk sk sk s sfe sk st sfeoske sheosk ke skeoske sk stk sk skosk

300)What is the main material of your home floor?

A. Mud B. Wood, bamboo C. Brick

D. StoneE. Cement F. Mosaic, floor tiles G. Other: ___
MYk TR i B A fhd ot ot =it 82

A. fiedt B.@@g, 99 C.s5¢

D. 5®=R E. diHe F. A%, B3 <iged G

301)What is the main material of your roof?

A. Grass, thatch, bamboo, wood, mud B. Plastic, Polythene C. Tiles D. Slate
E. Metal, Asbestos sheets F. Brick G. StoneH. Concrete I. Other:
et B T < diet a5t ot &2

A. O, Y3, 919, ddel, fied B. wiied, o=t C. T3 D. TR

E. &9 a1 Wfi¥e &t =R F.3¢ G. T®R H. dgiie Lamr:_

302) What is the main toilet facility for this household?
A. No toilet
B. Flush toilet
C. Pit Latrine
D. Ventilated Improved Pit Latrine

E. Other:
39 ©R & forg A witerera ot o e &2
A. 1S garer &
B. v g
C. T aren g™
D. 3= gaReR Tee arel e
E. =

303) What is the household's main source of drinking water?
A. Piped water inside dwelling
B. Private outside standpipe/tap
C. Public standpipe /tap
D. Neighbouring household
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Water vendor

Water truck/ tanker service
. Well with pump
. Well without pump

River, lake, spring, pond

T o IXeomm

Rainwater

K. Other
39 TR # I & U 1 HXeT TR R 22
R & IR 8 UIgd arell gt
At et aret @t St
IRBRI G bt St
TSRt T ER
U TeAT ITT
Ot & b T SRR Bt AT
. U & A1 Faf
. o g9 1 et
RETH g

ST Iommoowpy

;

304) Do you own your home? 1 Yes 0 No

R AGHT JUAMERS? 18 O

305) How much land do you own? [ACRES - check if local unit]
Ik g1 foheit S &2 _(TPg)

306)How much irrigated land do you own? [ACRES - check if local unit]
Mk g7 foreit Riferd S 872 __(TP9)

307) Do you own cattle? 1 Yes 0 No

T AT TN SR &2 18 o7&l

308) Do you own a cookstove? 1 Yes O No

T 3MYh IINT T S ITeTT e &7 18 o

309) If yes, which type of fuel do you use for the cookstove?

A. Firewood B. Crop residue C. Cowdung cake E. Coal, lignite, charcoal
F. Kerosene G. LPG H. Electricity I. Biogas J. Other:
R &, e = ¥ forG el e o ST ST AR €92

A. ST Shet B. B & I C. MR P&l E. DIFel

F. et @1 aat G. TSR, H. fosrett L 9NN ). 31

310) Do you own a radio? 1 Yes 0 No

BRI AR 1&g o=

311) Do you own a mobile phone? 1 Yes 0 No

1 AOH T ASA B 8?18 0FE

312) Do you own a watch? 1 Yes 0 No

T ATk U T 22 18 o0&l

313) Do you own a fan? 1 Yes 0 No

T MU I U B2 18 0

314) Do you own a sofa? 1 Yes 0 No

T MU ITT AT B2 18 o7&
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st s ke sk s sfe sfe st s sk she sfe st sfe e sk sk she sfe st st sk sk she sfe st st s sk she she sl st sk sk sk she s st ste sk sk sk she sl st ste sk sk sk sfe st st seoske sk she sk ste sk sk sk she sk st stesiesk sk sfe sk stttk sk sk sk skeototkok skl skolokok

400) Do you use any artificial lighting? 1 Yes ONo
FIT MU P PRoRA AT Pl TR PR 82 1 & 0 7aF
401) Which of the following do you primarily use for lighting?

A. Kerosene lamps 1 Yes 0 No

B. cCandles 1 Yes 0 No

C. Battery charged lamps 1 Yes 0 No

D. Solar-powered lamps 1 Yes 0 No

E. Firewood 1 Yes 0 No

F. Grid electricity 1 Yes 0 No

G. Other (specify):
et & forg A U J S0 J N FAT ST BN 82

A. ficdt &b Ja Bl 18 o7&

B. #Amafmi 18 0l

C. §cd 3 =i 8 aren &g 18 o0&

D. 9ot 1 e | =ret 819 arel g 18 o7&

E. St aemst 18 0&

F. R fosweh 18 0

G. 3M(SorE HifoR)
402) How many kerosene lamps do you own? lamps
MMk U fohe gt & ot atet ofd &2 ofg
403) What type of kerosene lamps do you have?

A. Kerosene lamp with no cover 1 Yes 0 No

B. Kerosene lamp with glass cover 1 Yes 0 No

C. Pressurized kerosene lamp 1 Yes 0 No
TP T foh<T R T et o et aTetl o &2

A. 1 PR & At & ot BT ol 18 0t

B. e arel s & s fiedt & ot a1 g 18 08

C. fice aren faedt & Aot @1 ofg 18 o7&

404)What does your household use lighting for? [CHECK ALL THAT APPLY]

Business
Studying
Cooking, cleaning, laundry

Meeting with friends and family
. Other (specify)

moow>

JMUHT =R T forg T T ST BRATR?  [SII-Sf AT T SN GOt v

A. IR

B. werR-formis

C. TFL-MI, AHTE, FHUST LTS
D. uRar iR 2t G doat §

E. smuEwm &)
405) Do your children also use lighting? 1 Yes 0No
1 3P go0 Wt AT BT AT PR 8?18 0 S
406) If yes, do they use it for studying? 1 Yes 0No
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407) On average, how many hours of artificial lighting do you have a day?

Uep o # 3TN fohe S PioRe IR &1 ST vl 872

408) How many rupees per month do you spend on lighting fuel?

A. Electricity __ RUPEES

B. Kerosene __ _RUPEES

C. Battery charged lamps _ RUPEES
R % fory $o TR &R HEH 3 e @ vl 82

A. et R _ ®/W

B. ficdt s e ___ ™

C. 333 91 89 el ol R A

409) Do you believe your current lighting solution is bad for your eyesight?
Definitively not

Probably not

Maybe

. Probably

Definitively

F. Don't know

mooOwp

HOURS
He

T MY AT A & o 3MTeh 8= § ALt ot S Far<e & a8 MUeh! 3ifeEt & forg T Saeh &

fAfRerd-wg & =&

S

EEERIE

. RS

ff¥ea-wa A &f

& S

410) Do you believe that kerosene lighting is bad for your health?

TmoO®>

Definitively not
Probably not
Maybe
. Probably
Definitively

F. Don't know
T 379 A 8l {6 fget & et | et 3Muant Jgd & forg TR1e 82
AR & =&
NIECEE]
EEERIE
BNIEC
fAf¥erd-wu & &f
T S

411) Have you ever been victim of a kerosene fire? 1 Yes O0No

FMAM R F PR A b IT AW erie? 18 0N

moowp

TmoO®p

412) Do you know someone who has been victim of a kerosene fire? 1 Yes 0 No

T T oA ¥R el Y ST & Forers el et S dm S om et & 1 &
413) At night, is there sufficient lighting for cooking?

A. Definitively not

B. Not really

0 &
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eutra

Somewhat

moo

Definitively
F. Don't know

T @M 7 3 forg X1 & wafe Qe et 87
fARea-wu 3 =g

T TR

-1

. PO ES AP

fAf¥aa-wu 9 &f

T o

Mmoo wp

414) Do you feel safe going outside at night?
Definitively not

Not really

Neutral

Somewhat

moowp

Definitively
F. Don't know
T 3719 T H TR ST §Y JqRIeT AER vl 87
fAfRad-wu | =&
S8 TR
diep-aTh
. B ETD
fAfRea-wu & &f
. TR S

415) Would you feel safer if there was more light?

mmoOw>

Definitively not
Not really
Neutral

Somewhat

moowp

Definitively
F. Don't know
IS SATET AT B T AT MY ST FRIATT HEGH Huar?
fAfRad-wu & =&
S8 TR
diep-aTh
. B ETD
fARea-wu & gf
T S

416) Overall, how satisfied are you with your lighting?

Mmooy

>

Very satisfied
B. Satisfied
C. Neutral
D.

Unsatisfied
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E. Very unsatisfied
PoA-AATER, MY 7T AN Bt e | fhaT AIee 812
. B I
I
. Jdlb-31Hh
IR
. TgA IR

moowp

st sfe she s sfe sfe st e she she sfe sfe sfe e she she she sfe ste s ke she she she st sfe e sk she she sfe st steske sk she she st ste e she she she sfe st stesie she she sfe st sfesfesie she she sfe st sieske sk she she st stesteske s sje st stttk sk sieoteotolokokokokoiorek

Section 5 Solar Lanterns ieiR- dlelc

st sk she sk sk sttt sk sk sk sk stk sk sk sk steoskeosteoske sk sk sk steostostosk sk sk skeoskoskostosk sk sk koot sk sk sk stokotoskoskoskoskostokostokoskoskostokokoskokoskoskototokokokokokokoiokokokokolkokokokoeskoskokorek

This is the prize you won. [INTERVIEWER GIVES THE SOLAR LANTERN TO THE RESPONDENT.]

This is a solar lantern.

IE 3MYPT SUER 2 ST MU Siiell & /HelhRebal STRaT Pl WIeR el o™t/
Ig U HIoR oAt 2.

500) Does someone in your household already own a solar lantern? 1 Yes
T 3G TR H el & 9T UBel A AR Aeie18? 18 0
501) Has someone in your household ever had a solar lantern in the past?
1 3P R H Bl bt b U UGBl HleR ellere o7 18 07
502) Had you seen a solar lantern before? 1Yes ONo
1 A R Al Ut ot oft? 1 & 0 =&t
502a) If yes, where did you see one?

A. Demonstration by company

B. Household use in your village

C. Household use in other village

D. Town or city

E. Media

F. Other (specify)
Ife &, o el it oft?

A. S GRT RS & SR

B. 31Uk Tig § 2R § SIS & SRM

C. TR TIa # =R H SHHIA & SR

D. &R I v

E. 3TEeR 91 &t & fasmo= #

F. 370(Ice1d )
503) Do you know someone with a solar lantern? 1 Yes
I 31 foRt o ST &1 fTTeh Ut e afTere 87 18 o=

504)How often do you have a conversation with this person?
A. more than three times a week
B. once a week
C. once a month
D. once a year
T AT | 3N et TR e el 812
A. U I8 H 3 R | S1&T
B. <18 H U IR
C. A 4 @@ aR
D. I1d 4 U IR
505) Who in your household do you think will mostly be using the solar lantern?

0 No

1Yes ONo

0 No



This is the authot’s accepted manuscript without copyediting, formatting, or final corrections.
It will be published in its final form in an upcoming issue of EDCC, published by The University of Chicago Press.
Include the DOI when citing or quoting: https://doi.otg/10.1086/714115. Copytight 2021 The Univetsity of Chicago Press.

Myself
My spouse
My children
No one
. Other
M 24T A 3MTP =R H FieR lete Bl SR Fad SIS i BRI?
[USE 'WILL' IF THEY ARE BUYING THE LANTERN, "WOULD' IF NOT.]
A. =&
B. 7 Sfaa-wmeft
C. R¥=
D. o7&
E. s
506)What do you think the lantern will be used for? [CHECK ALL THAT APPLY]

A. Business
B. Studying
C. Cooking, cleaning, laundry

moowp

D. Meeting with friends and family

E. Other (specify)
MM RN AR AT BT ST h¥T 2T b forg BFT/aa? (S-S AR 81 S g5t |
[USE 'WILL' IF THEY ARE BUYING THE LANTERN, 'WOULD' IF NOT.]

A. =R

B. wr

C. T 9991, Th-ABTS, BUS Bt LTS

D. gRar 3R SRl & 1 saant
(I BR)
507) Do you think a solar lantern can function properly without many maintenance problems? 1 Yes 0 No
FT MU BT | AR A I-IEMG Bt ST FHRT & 1 72t ave A M a3 dahcit 82 18 0 -Ff
508) How much would you say this solar lantern costs? rupees

AP B J T HIeR alete Pt fohamt aiad rft? HAY

509) Do you think that the solar lantern is an innovative product?

A. Definitively not
B. Not really
C. Neutral
D.Somewhat
E. Definitively
F. Don't know
T 37T U7 e ) b ek drete = Uep =18 fohes bt (S=frefien) ot 872
A. Fiea-sgd =&
B. =& =&
C. Swo®
D. gogeds
E. fRud-wu &
F. =& s
509) Would you say that a solar lantern is a superior product compared to a kerosene lamp?
G. Definitively not
H. Not really
|. Neutral
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. omewhat

K. Definitively
L. Don't know
T 3T AART 5 HeR dlerc et & del & ol ot T H SareT dfgar 4t 82
A. fAfad-wa & =&
B. ot =&
C.38lw-3m
D.gogds
E. fiiRad-wu 3 &f
F. =& st
510) Do you think you will recommend others to use a solar lantern instead of a kerosene lamp?
A. Definitively not
B. Not really
C. Neutral
D.Somewhat
E. Definitively
F. Don't know

T 39 AT A B o GIRT Y TSt & At & <T & SoT e AT & ST R &bt elTg aRl?
A. fARFa-sg J 78
B. 5%t =&t
C. diw-a
D.gs g ds
E. Fif¥ea-wu 3 &
F. =& st

>k sie sk sk sk sk st sie st sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk ste sie sk sk sk sk sk st sk sk sk sk sk sk sk siosieosie st ste sk sk sk sk skt sk sk sk sk sk sk sk siosieoieosie st sk sk sk sk skoskotoskoskoskosk skokokokokorokokosk

Section 6 Women's status Afgensii @1 Reafd

>k sk sk sk sk ok sk st sk sk sk sk sk sk sk sk sk sk sk sk s sk sk sk st st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk skoskoskok sk sk sk skoskokoskokokokok sk

600) Do you think women should ask permission of her husband or another family member to go to...

A. the local health center? 1 Yes 0 No
B. the home of relatives or friends in the village? 1Yes ONo
C. the local shop or market? 1 Yes ONo
T MY Q=T e & o Al Y 37 SFIE! UR S at SFIART 37U Ofiy a1 €R o o1 He<d | oAt @ty ..
A. iR TR ey ? 18 08l
B. Redert an ia # SR<f & =R? 18 07t
C. zurfia g a1 aiR? 18 0l

601) Do you and your spouse talk about what to spend money on? Never =0 Sometimes =1 Often =2

T MY 3R s Sig=rareft fhft =it IR fopda S =t fohanm ST 39 aR  qTe=ild e 82
PRI =0 PH-BH =1 IJRR=2
602) Do you think women should have a say on household income is spent? No =0 Yes=1 Don't know =2
7 37T A 81 fob BR Y pHTE H § 21 dTel @ IR dled =T =12e?
T =0 ®&=1 TEAAI=2
603) In your opinion, is it important that girls go to school?
A. Definitively not

B. Not really
C. Neutral
D.

Somewhat
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E. Definitively

F. Don't know
et 1§, T AR BT Thet ST HEeaqul 27
fAf¥aa-wu @ =&
TR TR
Sb-ad
. FBEQ AP
ff¥ea-wu A &f
SERSIEC]

604) Do you think more women should work outside of the household or own a business?

TmoO®P

A. Definitively not
B. Not really

C. Neutral

D. Somewhat

E. Definitively

F. Don't know
T 3 e 8 fob iR SaTeT AfRerat Bl eR | STER B A1 G &1 AR HRAT ARG ?
fARea-wu 3 =&
STt TS
diep-a1h
. PV EI D
fAR=a-wu & &f
LSRR
605) In your opinion, is a husband justified in hitting or beating his wife in the following situations:
A. If she goes out without telling him 1Yes ONo
B. If she argues with her husband 1Yes O0No
C. If he suspects her of having relations with other men 1Yes ONo
3mmaast g H, g v aRRefRr # ftt ot oot oot bt AR A1 e e 2
A. 3 98 3! faeT IR TR SIeH 8 18 0 =&
B. aft g7 ot ufty & a8w el & 18 0 &t
C. afe oty o1 I7eT et R St & <Heier 8 ol 91k & 18 o7

>k sk sk sk sk ok sk st st sk sk sk sk sk sk sk sk sk sk sk s sk sk sk stk ste st sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk koot sk sk sk sk sk skoskoskoko sk skosk skokokoskokokokokk

Section 7 Technology T®l®

st sk ke sk sfe sfe sfe sie e sk she sfe sfe sfe e ke she she sfe sfe st ke she she sfe sfe st s ske she sfe sfe sfe sk ke ske she sfe sfe st s she sk she sfe sfe st ke she she sfe ste st seske she she sfe ste sk ke ske she sfe sfe st ske sk sfe st sfe skt sk sk sk st stk sk skoskotokok

TmoO®>

700) Do you think that new products can improve the quality of my household’s life

A. Definitively not
B. Not really

C. Neutral

D. Somewhat

E. Definitively

F. Don't know
T 3T AT At & b 71 <ot ek SR, SHaw & ATEIA Y IR Nebel! & 2

A. ff¥Ea-sg @ =&
B. =&
C. oo

D. g geas
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E. Rt o s Borduonng TR ¢ P ’ R

F. =& s
701) Do you think that new products can decrease my household’s expenditures
Definitively not

Not really
Neutral

Somewhat

moowp

Definitively
F. Don't know
T AT T < £ 3 7S Aol a1k TRl @ P B R Akl & 2
fAf¥ad-wu 3 &
SR A&
Sieh-3Teh
. B E D
fAf¥aa-wu 3 &f
& St

702) Do you think that new products are not more difficult to use than my current ones

TmoO® P

Definitively not
Not really
Neutral

Somewhat

moowp

Definitively
F. Don't know
T 3T AT At & B 1S <ot TRITe bRy H GRR dTelt @t o § SaTeT shicd e gkt 82
fAf¥ad-wu & &
SRR TR
diep-a1h
. B ETD
fAf¥ad-wu 3 &f
T S

TmoO®>

703) Do you think that men are better able to use new technologies than women?
Definitively not

Not really

Neutral

Somewhat

mooOwp

Definitively
F. Don't know
T 3 AT A & o GBS Aheiifcha] bl AfSetial dt Jorl # SaTaT 73 | ST T el &7
fAf¥ad-wu 3 &
SRt TR
Sieh-3Teh
. PB & TP
fAf¥ed-wu 3 &f
& S

704) Among the following options, which one would you like the most?

TmoO® P
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Better access water

Better lighting

Better cooking equipment

N wp

. Better toilet
ﬁwﬁ@aﬁmﬁ@maﬁqwmmmv
A. T T ST 9ga
B. 3=t et @t sawen

C. TMT 99 & 3= 9MmHE
D. 3= g™

Sk sk stk st st st sk sfe sk sk sk sk sk sk sk sk sk sk sk st sk sie st sk sk sk sk sk sk sk sk sk sk sk skttt sie st sk sk sk sk koo sk st sk sk sk sk sk sioteosie st st sk sk sk sk skosioskoske st sk sk skoskokokokokokoskokoskoekok

Section 8 Social Life ™1 Sftaq

st sfe she she st sfe st e she she sfe sfe sfe e she she she sfe ste s sie she she she sfe st e ske she she sfe st sieske sk she she sfe ste e she sk she sfe st stesie she she sfe st st sie she sk sfe ste sieske sk she sfe st stesieske sk sfe st stttk sk sieoteotolokoskokokoiorsk

800) How often did you participate in the following activities during the past six months?

A. Village meetings 2 Almost all of them 1 Some of them 0 None of them

B. Farmers' cooperative meetings 2 Almost all of them 1 Some of them 0 None of them

C. Self-help group events 2 Almost all of them 1 Some of them O None of them

D. Religious group events 2 Almost all of them 1 Some of them O None of them

E. Political party events 2 Almost all of them 1 Some of them 0 None of them
fieet 6 7E # 3 fferRas wiifafert # foerit IR ¥MfAeT gY 82

A. g @t i 2 TR |t A 18 H 0f5RH T8

B. foramt @t sl-smaefea @t Hifén 2amEadtd 1ged 0 fedtd =t

C. T-Erdl 9 &1 FRIGRH pAmI it E 1B H 0 fordt §

D. uffer g &1 wriegwA DA E 1 FBH 0 et § =&

E. w=ffes aat &1 sriesA 2amE s 1o H o fordt & &

801) In your opinion, are people in your village cooperative?
Definitively not

Not really

Neutral

Somewhat

Definitively

TmoO®>

Don't know
TP I §, 91 9 i b AN FEART &
. Ffeg-wu @ =&

ST 8T

Siep-a1h

. B ETD

fAf¥erd-wg & &f

& ST

802) Do you trust other villagers?

TmMoOOwW>

>

Definitively not
B. Not really
C. Neutral

D. Somewhat
E

. Definitively
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F. Don't know

T 31T X T AT IR HRIT B &2
fAf¥ad-wu 3 &

S T

Sieh-3Teh

. TV &b

fAf¥ad-wu 3 &f

T Y

803) In your spare time, do you mostly spend time with your friends or stay home?

TmoO® P

1 Spend time with friends 0 Stay home

AT Well G9 H, MY SIEeR G939 SRl @b 12 fIe & 31 ER R ¥e< 82

1. SR & |1 Y AT 0. BR &R ]E1

804) If you were in trouble, do you have relatives or friends you can count on to help you whenever you need them, or not?
1 Yes 0 No

IR 379 FRAET H & A 94T 3Meh U U ST iR REIER & T IeRT T TR 3TUh! 7SS PR eb AT T8l 87

1. & 0. &

805) How many friends do you have in this village? ___ [NUMBER OF FRIENDS]

MY 7 TMig § fhamt S 82 ( ST Bt =)
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3.2 Peers Questionnaire

38
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India Solar Lantern pr(\)i’]ect sulafeyqtliues‘aho z{i/re -%%{NH’(E% pye e &

Version 3/2/2015

001 Household ID
001 ESYRICS 3MSSt

st e ke she she s sfe sfe sie ke she she she s sfe sfe she e she she she sfe sfe st e sk she she sfe sfe sfe sk ke she she s sfe sfe st e ske she she sfe st sfe s ke she she she sfe sfe st sk she sk she sfe sfe sfe sk s ske she sfe sfe st stesteske she she sk sfe stttk sk sk skeoiokeokok sk

Section 1 Background information ¥ 1 FRISS FTHHIH

st sk s sfe sk sk sk st sie st sk sk sk sk sk sk sk st st sk sk sk sk sk skt sk ste st sk s sk sk sk sk sk sk st sk sk sl sk sk sk sk sk st st sk sk sk sk sk sk sk sie st sk sk sk sk sk sk skt st sk sk sk sk sk koo ke sk sk skoskokoskoskokokok

100) ID of interviewer HeTehRepdl & St

101) Name of Interviewer SeflepRerd! T AH

102) Name of supervisor JuRATZoR T A

103) Date of Interview W&chR & AR __/__12015 (dd/mm/yyyy)

104) Interview Start Time &HR Y BH BT THI - (hh:mm on a 24 hr scale)
105) GPS code Sidies are (in code) (< BT GRIAN BN

106) Village Tia (in code) (S BT GRIAN BN)

107) Village name vifa &1 =1

108) Village Habitation Name s=<it/gRa1 1 =4

Introduction to Respondent (Household Head if possible)
HleTeehRarT 3 IR

Good morning! I work with MORSEL, an organization based in Lucknow that conducts surveys in India. [Interviewer
shows ID card to the respondent]. Your household has been selected to participate in a short survey. Your household has
been selected to participate in a short survey. The survey is a Columbia University study, led by Dr. Johannes Urpelainen,
and focusing on households with no access to electricity.

109) Does your household have any electricity? 1 Yes 0 No (IF “YES”, END THE INTERVIEW)

During the interview, we will play a lottery game, and you might get the opportunity to win a solar lantern. The survey
will take no more than 30 minutes, and we would like the household head to answer it. [IF THE PERSON IS NOT THE
HOUSEHOLD HEAD, ASK TO TALK TO THE HOUSEHOLD HEAD].

TR e, H Reer Geh vt AIRIeT o 12T hTH Rl § S fob IR HIR< H HI&TOT BRI 8. [ Freifcapivapal 37711 Sige] bl Jvaredl &bl
fR@ry]. 3mdert IRaR Tk BIC I Feor § W o o folg AT 41 8. I8 FdeTv] dhlcifaa faeafdenea &1 U 373 & iR 1. g™ SuRfeH &
1
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Scgee o et ST B B b G0 TR S Rl iy & i o B R s sl et Rl e @ v
I &I R iR g a1 o IRaR 1 AR 399 37509+ | e <. [afe aafomy oRaR &1 gRean 781 § af TRaR & JRe 4 91 &”A &
forg ]

110) Are you the household head? 1 Yes ONo

1 319 IRIR &b FRIAT &2 18 O

111) Gender [OBSERVES GENDER OF HOUSEHODL HEAD] 0 Male 1 Female (IF FEMALE, END INTERVIEW)
fofir [aRaR & gfkaa @1 foffT) 0 2w 1 Afgen (If A, AeRHR TH BN

112) Would you like to participate? 1 Yes 0 No (IF NO, END INTERVIEW)
T Y XM T UNig HRA? 1 & 0 =& (afe =&, o Tt )

113) Name of the respondent
TEThRETAT <hl °H

114) Mobile phone for contact
HITPRE T HITTSel FaR

st e she she sfe sfe sfe sje e she she she she sfe sfe st e she she she sfe sfe st e she she she sfe sfe sfe sheske she she s sfe sfe ste st ske she she she st sfe s ke she she she sfe sfe ste s she sk she sfe sfe sfesie st ske she she sfe st stesteske s sl sk st stttk sk sk skoioieokok sk

Section 2 Socioeconomic information/|mRe® 3Mf¥ew AN

>k sk sk she sk sk sk sk sk st sk sk sk sk sk sk sk st st sk sk sk sk sk skt sk ste st sk s sk sk sk sk sk sk st sk sk sl sk sk sk sk sk st st sk sk sk sk sk sk sk sk st sk sk sk sk sk skoskosk sk st sk sk sk sk sk skokokoke sk sk skokokokokokokok

200)Were you born in this village? 1 Yes ONo

319 4t it # a1 §U? 18 O

201)What is the year of your birth? (yyyy)

31T T ret Ua gu? (ze)

202)How many people live permanently in this household? (NUMBER)
T URAR # woE WY F e ol v €2 ()

203)Your relationship status?
A. married
. divorced

. widow, widower

B
C. separated
D
E

never married

E. &g
204)What is the year of your spouse's birth? (Yyyy)
s Starereft o1 Si fohy rer gam Gic))
205) How many children do you have? children
3T fre a=a 87 T

2



This is the authot’s accepted manuscript without copyediting, formatting, or final corrections.
It will be published in its final form in an upcoming issue of EDCC, published by The University of Chicago Press.
Include the DOI when citing or quoting: https://doi.otg/10.1086/714115. Copyright 2021 The Univetsity of Chicago Press.

206) How many of your children go to school? children

S B ) et o 42 (@)
207) How many of your children are male? children
MM fore e 87 (s=)
208)What is your religion?

A. Hindu

B. Muslim

C. Other
STTIRT ¥ T 27

A. &g

B. qRkem

C. ==
209)What is your caste?

A. Forward Caste

B. Scheduled Caste

C. Scheduled Tribe

D. Other Backward Caste
3Nt SAIfeY rT 87

A. Im=

B. syt

C. 3rgfa S

D. o= fiwer ait

210)Which level of schooling have you completed?
No formal education
Primary

Secondary

High School
Intermediate
Graduate/Post Graduate
3aeht f1eT el b g3 87

. 1S 3MaTRes fRren &
RIS

Jhet

. BTS el

grexffege

LS ISCIENSSINED

mmoN®»

TmMoOOwW>

211)Which level of schooling have your spouse completed?
A. No formal education
B. Primary
C. Secondary
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D. High Schoo

E. Intermediate

F. Graduate/Post Graduate
e Shiaeedt 1 et Pl 7 g3 27
. D13 uaRes Rren &
RIS
Jde<t
. ET$ ¥Rl
gexffeae

RS INCENES N

Mmoo P>

212) Can you read in Hindi?
1. Yes ONo
1 3y Bt ug Aapdt &7
1. = 0. =&
213)What is your occupation?
Businessman
Laborer
Government employee
. Agriculture
Other
Not working
3T AT B e &7
A. 3o

B. woi®
C. R =t

D. Ff

E. s
F. oW =8 &= (SRINR)

214)What is your spouse occupation?

mTmoN®p

Businessman

Laborer

Government employee
Agriculture

Other

. Not working

3Tk SHa=Tedt a1 M B &2
E2IEIN]

AR

IRHRY HHART

. P

=

B el DR (SRISTIR)
215) Do you own a business? 1 Yes ONo

mmoow>

TmoO®>

4
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216) Do you have a government ration card? 1 Yes O0No
T NP IR ARBRY I H1S 27 1.8 0.7
217) How many rupees a month does your household spend on average? ____ RUPEES
3MYeT IRIR AEH H e $U T e &7 ST

218) Do you have any savings at the end of the month? 1 Yes 0No

I FE & 37 H AP IR PIS T Bt 87 1. & 0.7

219) If yes, how much? __ RUPEES

afe & < a2 9

220) Is your household currently indebted? 1 Yes 0No

1 3MYhT TRIR TH THT ol § 27 1.8 0.7t

>k sk s s sk ok sk sk st st sk sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sie st st sk s sk sk sk sk sk sk st sk sk sl sk sk sk sk sk sk st sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk st sk s sk sk sk skokoke ke sk sk skoskokoskoskokokok

Section 3 BDM Game 9% 3 BDM 39

>t sk sk she sk sk st st st st sk sk sk sk stttk st st sk sk sk skeosieosioteoie st st sk sk skeoske stk st st sk sk sk skeoske stk st st sk sk sk sk stttk st st sk sk sk skosiotototost sk sk skoskokototorotokoskoskoekokokokokokok
[INTERVIEWER SHOWS HOW THE SOLAR LANTERN WORKS.]

This is a solar-powered light source. We are offering you today an opportunity to obtain it. Let me explain how it works.
To charge this lantern fully, it needs to be exposed to sunlight during the day. Then, the lantern works up to 8 hours. You
can use it for reading, cooking or other household activities. We are interested to know how much you would pay for this
product. For this, we will play a short game.

I am going to ask you how much you are willing to pay for the lantern, and depending on the outcome of the game, you
might or not be able to buy this lantern. It goes like this: you first make a bid, and then you can randomly draw a ball from
this cup. The balls in the cup are distributed in increments of $0.5 (convert in Rupees), from amount 0 to amount $8, in
equal proportion (i.e. there is one ball marked with each number of 0, 0.5, 1, 1.5, ..., 7.5, 8).

If the price on the ball you draw is higher than your bid, you won't be able to purchase the good.

If the price on the ball you draw is lower than your bid, you will purchase the lantern at the price you have drawn.

When you make your bid, make sure you have access to the funds. You do not have to present the money when you bid.
You are permitted to gather the money by the end of that day. It is important to remember that you will have only one
chance to play, that you cannot change your bid after drawing from the cup and that you must be able to pay that day.
[RTeTTehR e favaT] o ek diee el T el 8]

Ig HIeR UTaR 3 Tl dTell GRPIRT IR 8. BH AP 37T $H cic Bl GRT<T B+ b1 AT 3 38 & . H AT I & b I8 B M il 2. T
T TRE | Aot et o forg, e & 394 Rt bt i H a1 Ul 2. §9 915 ofed 8 He b T Rt 2. 39 MY U, WHT a9 3R ER &
IR B! H SRS HR Al 8. B9 I8 ST Tee] & o 3 STt et A < Hedd 8. I8 ST o fofl 81 Uap BICT A1 Wt el

# STORY ST ATE o 3 T e o forg a1 YT R e &, 3R Wl & 3i H, 37T $9 cic Dl of Fabd! a1 78 of o], 3 39 TRE
BN 3TTUehHT Uge! U alet ot 8RN, 37R S 18 9 U 3719 Ueh T1g ISTG. 3 U A s 30 FU F el g H=A H 8 it 0 H % 81 480
TP 8. (T8 W& WP i1 Bl 0, 30,60,90.....480 FeR fa1 SmRym).

JEACHREIT & IB fob I Aok Aot & forg fhdeT @ ax o 8. S 318 fems b afe @ aieht & SareT 94 areft g ), &t F |ieR
AT @IS 718l urdh, Ife 3 aeht & & IR arelt g g, o I iR dleie @RI UTd, J 89 oFTH S Ugel Ueh IR 310+ sliel # Sgetd o
NELES

SIS 319 et o, 31T S+ Uy 81 T1RN. SATfeh dielt o THY 3MMUh! 8 3 ot SToxd gl &.

3! T T B T U9 P TS PR B STTANT. 3 1T TR SIR SR o AT Rara o Ui Rt U AR el ol HiehT 8, U R 718 g
& 18 31T Tt e H Tela TEl B el AR &7 & 37 H 31ah gy Y B =R,
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Let's just have a practice round with this bar of soap. [INTERVIEW SHOWS BAR OF SOAP]

What is your maximum willingness to pay for this bar soap?

WAIT FOR A REPLY BUT DO NOT RECORD.

Do you have access to these funds?

Also, remember that if you draw slightly more than your bid, you will not be able to purchase the
soap.

Do you wish to readjust your bid?

ALLOW THE RESPONDENT TO ADJUST THE BID.

REPEAT THIS PROCESS UNTIL THE FINAL BID IS ESTABLISHED.

BEFORE DRAWING, REVIEW DIFFERENT HYPOTHETICAL OUTCOMES TO TEST THE RESPONDENT'S

UNDERSTANDING.

AN IS

AT @t TR o A1eT U U IS AT TR o1 1R (TeTeehRapal Argd 3t fefdpan faam)
T WG B @RS & forg amuast e el 87

IR B SR BT, AfhT Th! T A BIfo,

T 37D YT Siet H TR Y HOY pl Faven g7

3R A 2t a1 IR 5 Tf 3MTh R Foyeprent TS i 2 FHhAa, et Selt X oG +ff wuTeT & oY 3N ST ot fefhar e e wreiY.
T MY 3=t el H P TEATT BT TR ?

STRGIT 1 Siiett H 95l R BT Hiehl ST,

IIRIRT (RGP eI T Tep P 3ife deft Brgeiet 71 81 TR,

g ATl ST S Uget, STRGT dt el Y AT Aeg ford g aRemd & MR R wRRE.

300) Your final bid is: RUPEES
LET THE RESPONDENT DRAWS A BALL FROM THE CUP.

Myept ifeH el 8 [T (SRS BT HY | g fHepiem SR

301) The price you have drawn is: RUPEES

IF THE PRICE ON THE BALL IS LOWER THAN THE BID, THE RESPONDENT WOULD BUY THE SOAP.
IF THE PRICE ON THE BALL IS HIGHER THAN THE BID, THE RESPONDENT COULD NOT PURCHASE
THE GOOD.

39 FRT fFrepTett T8 31 @t @A 2 wIY
(afs ¥ 5t i diet | HH & T SR AT BRIG FH)
(33 g Pt P deht F TG & O SRS G e TRig qh)

REAL GAME

Let's now play for real:

What is your maximum willingness to pay for this solar lantern?

WAIT FOR A REPLY BUT DO NOT RECORD.

Do you have access to these funds?

Also, remember that if you draw slightly more than your bid, you will not be able to purchase the
solar lantern.

Do you wish to readjust your bid?

ALLOW THE RESPONDENT TO ADJUST THE BID.

REPEAT THIS PROCESS UNTIL THE FINAL BID IS ESTABLISHED.

BEFORE DRAWING, REVIEW DIFFERENT HYPOTHETICAL OUTCOMES TO TEST THE RESPONDENT'S
UNDERSTANDING.

IR<fa® @

379 EHR! T # Vel Wl TAMRY

JIeR wice Bl TRIg & forg 3MYens! Sfeere™ diet T 87
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T 37D U Siet H R U /O &bl Fave g7

3R A it 1 IR 1P Al 3much gRT FMepTelt 718 g ot HiFe, M Seh F AT+ ST 8 A 3T e ofew T @RI IRy,
T 37T AT et H DI TSATd HRAT AR ?

STRET D! Sielt H TEATd R BT HIhT o,

SR [RfBRT p! AR T4 Tep b 3ifem el HBIg—et 7 8 9.

g fFepTel ST 3 Ugel, STRGN & THgl ! a1 7eg o 7Y aRoM & JMUR IR R,

302) Your final bid is: RUPEES

LET THE RESPONDENT DRAWS A BALL FROM THE CUP.

YT 3ifem el 2 [V (FTRETT 1 By A g fHeprem SRR)

303) The price you have drawn is: RUPEES

IF THE PRICE ON THE BALL IS LOWER THAN THE BID, PROCEED TO THE PURCHASE.

IF THE PRICE ON THE BALL IS HIGHER THAN THE BID, THE RESPONDENT CANNOT PURCHASE THE
GOOD.

M R fFiepreft 78 I 1 i 2 HY

(TS g &t FHFd Siel | HH 8 Al SRS e ERIg b))

(I 31T ot B Slielt | TR & T STREKT ole e @ig o)

>k sk s sk sk sk sk st sk st sk sk sk sk sk sk stk sk st sk sk sk sk sk stk ste st sk sk sk sk sk sk st sk sk sl sk sk sk sk sk st st sk sk sk sk sk skosieosie st sk sk sk sk sk skt sk st sk sk sk sk sk koot skoskoskoskokokokokokok

Section 4 Assets M 4 Jufyy

st e sfe she sfe sfe sfe st e sfe she she she sfe sfe st sfe she she she sfe sfe sje e sfe she she she sfe sfe shesie she she she sfe sfe st i she she she she sfe sfesjeshe she she she sfe sfe ste e she she she she sfe sfe st st she she she sfe st sjesteste s s sk st steoteosteososkoskoskotoiokokesk

400)What is the main material of your home floor?

A. Mud B. Wood, bamboo C. Brick

D. Stone E. Cement F. Mosaic, floor tiles  G. Other:
3Nk TR Bt B A for HiteT it o+t 82

A. fcdt B.owst, a9 C.sc

D. t=R E. fHc F. 9%, % T8 G _____

401)What is the main material of your roof?

A. Grass, thatch, bamboo, wood, mud  B. Plastic, Polythene  C. Tiles D. Slate

E. Metal, Asbestos sheets F. Brick G. Stone H. Concrete I. Other:
et B TR s At ot 82

A. 919, ¥, 919, ddbel, fiedt B. e, g=it C.es™ D. @IRd

E. &9 1 e &t =R F.3c G. =R H. &aic Le=:

402) What is the main toilet facility for this household?
No toilet

Flush toilet

Pit Latrine

oNwp

. Ventilated Improved Pit Latrine
E. Other:

S TR & foTg qa S e ot o Faeer 87
A. @S girarer T8
B. wore it
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C. Tedaien diete §Oruoting AP & pyre ! #

D. 3 gGR Tge dTell Siarerd
E. s=

403) What is the household's main source of drinking water?
Piped water inside dwelling
Private outside standpipe/tap
Public standpipe /tap
Neighbouring household
Water vendor

Water truck/ tanker service

. Well with pump

. Well without pump

River, lake, spring, pond
Rainwater

. Other

403) 39 ER T U & TT=t BT &A1 IRIT T 87
R b IR & UTSY aTell It
feroit amet arit &t et
IRBRY U bl St

TSI T ER

WY are Tt

Ot & b I ThR Bt T

. U9 & A1y Fait

. fo= du o1 it

SR T

AT TIOMmMOO®PE

ST IemmoUowpy

g

404) Do you own your home? 1 Yes 0 No
RGP JGAMERE? 18 0T

405) How much land do you own? [ACRES - check if local unit]
3Tk U feheit S 82 (THS)

406)How much irrigated land do you own? [ACRES - check if local unit]

3M9eh I et Rifera Siii= 22 (VPpS)

407) Do you own cattle? 1 Yes 0 No

T MY IR SR &2 18 o

408) Do you own a cookstove? 1 Yes 0 No

T MYk YT W S aTeTl el 7 18 o7&

8
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409) If yes, which type o ou use for the coo

A. Firewood B. Crop residue C. Cowdung cake E. Coal, lignite, charcoal
F. Kerosene G. LPG H. Electricity I. Biogas J. Other:
If &, T Ieg & forg o<t IRE T §H ST Rl 87

A. ST Sepst B. B9 & @9y C. MR prhel  E. dFell

F. ficdt @1 aet G.wagqtst.  H. fooweh I I J. o=

410) Do you own a radio? 1 Yes 0 No

RN P =T A 22 1& o0&

411) Do you own a mobile phone? 1 Yes O No

1 3P U AT B 22 1 &f 0 &l

412) Do you own a watch? 1 Yes 0 No
1 ATh TN TSI 22 I

413) Do you own a fan? 1 Yes 0 No
T A U T B2 18 o7&

414) Do you own a sofa? 1 Yes 0 No
T MY T AT 27 18  oE

>t sk s she sk sk sk st sie st sk sk s sk sk sk stk st st sk sk sk sk sk skt ste st sk s sk sk sk skoske sk st sk sk sl sk sk sk st sie st st sk sk sk sk sk sk st st sk sk sk sk sk sk skt st st sk sk sk sk sk skotokotosk sk skokokoskokokokok

Section 5 Lighting Jrerft

st e ke sfe she sfe sfe sfe st e she she she she sfe sfe sheshe sk she she sfe sfe sfe s sfe she she sfe sfe sfe sk ke she she s sfe sfe st e ske she she sfe st sfe s ke she she she sfe sfe st s she sk she sfe sfe sfe st ke ske she she sfe st ste sk she sl sk sie stttk sk sk skoiokeokok sk

500) Does your household have any electricity? I Yes ONo
T AP R E At Rl fasret 82 18 0

501) Do you use any artificial lighting? 1Yes 0ONo
T MY PIg PHRA AN BT A BRI 82 18 0 &l

502) Which of the following do you primarily use for lighting?

A. Kerosene lamps 1 Yes 0 No
B. Candles 1 Yes 0 No
C. Battery charged lamps 1 Yes 0 No
D. Solar-powered lamps 1 Yes 0 No
E. Firewood 1 Yes 0 No
F. Grid electricity 1 Yes 0 No
G. Other (specify):

R b oIy T U A S MY AT ST e 87
A. fiedt & 3 @ 18 0@
B. amafwi 18 07&
C. 3c&J =t B aren ofg 18 0-&

D. 3x< &t At A Aot 89 aren ofw 18 07
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Eﬁﬁa@—é § 0T quoting At 1‘5/8?5 pre ' #

F. Rt oottt 18 0t
G. 3M(3SwiE HIoH)

503) How many kerosene lamps do you own?

e U fope firedt o et atet o €2 ofa

504) What type of kerosene lamps do you have?

A. Kerosene lamp with no cover 1 Yes 0 No
B. Kerosene lamp with glass cover 1 Yes 0 No
C. Pressurized kerosene lamp 1 Yes O No
3P U fh ORE o1 AiTet & et aTett of 872
A. 1 PR & At & ot BT o 18 0-&
B. 3t aret R & e At & et b1 ola 18 08
C. fices aren fAedt & Aot &1 ofg 18 0@

505)What does your household use lighting for? [CHECK ALL THAT APPLY]

A. Business

. Studying

Cooking, cleaning, laundry

. Meeting with friends and family
Other (specify)
JMUHT =R T forg T o1 SMT BRAT 87 [SHI-ST ATL 8 S &t v

mooO®

GUR
yaTs-forarg
G- G, APTE, DBULT SeTTS
. IRaR 3R SRl AT ot H
I (I TN)

moo®»

506) Do your children also use lighting? 1 Yes 0No
T IMIP g2 AR BT TRAA R &2 1 & 0

507) If yes, do they use it for studying? 1 Yes 0 No
I &, o T 3IhT ST UeTs & forg R €7 18 0 K

508) On average, how many hours of artificial lighting do you have a day?

Uep o # 3TN fohem B PioRe IR 1 SRRMTST el 27

509) How many rupees per month do you spend on lighting fuel?

A. Electricity ______RUPEES

B. Kerosene ______RUPEES

C. Battery charged lamps ______RUPEES
R & folg S W &R AEH 3 foheT @l vl 87

A. fSeRitR . L

B. ficdt e W

10

lamps

HOURS
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510) Do you believe your current lighting solution is bad for your eyesight?
Definitively not

Probably not

Maybe

Probably

Definitively

moOwp2

-n

. Don't know
I 1Y AT A 21 {3 MUk TR # A2 o i Haeer & I8 et it o o1y e arieh &
. ffea-wg J ==&
MIPEE]
. A AHAT ]
. NG
. fif¥ee-wu 3 &
& ST

mmgoOwX>

511) Do you believe that kerosene lighting is bad for your health?
Definitively not

Probably not

Maybe

. Probably

Definitively

moo®p

n

. Don't know

T MY T 2 o At & et | AL et ed & forg @Rre 82
. ffea-wu 3 ==&
. W TR
. B FhT &
NIPE
. FRua-su &
T S

mmgoOwX>

512) Have you ever been victim of a kerosene fire? 1 Yes ONo

FNAMRA P A FaaJamaria? 18 078

513) Do you know someone who has been victim of a kerosene fire? 1 Yes 0No

7 319 fh=ft O fey bt Sl € Foaeh et et pada Jamerita? 18 0+

514) At night, is there sufficient lighting for cooking?
A. Definitively not
B. Not really
C. Neutral
D. Somewhat

11
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E. Defintively

F. Don't know
T G g9 b forg J1el & gt e Sl 22
ff¥ed-wg § =&
TRt TR
-3
. PB &G AP
fSf¥erd-wg 9 &
& S

mmoow»

515) Do you feel safe going outside at night?
Definitively not

Not really

Neutral

Somewhat

mooOwm»p

Definitively
F. Don't know
T 31 7 H IR ST 5 RIAT FegH B=al 57
fAferd-wu § =&
T TR
Si-aTh
. B &G AP
ff¥ea-wu 3 &
. &1 S

516) Would you feel safer if there was more light?

mmoO®»

Definitively not
Not really
Neutral
Somewhat

Definitively

mmoow>

. Don't know

IS SATeT TN &Y A AT AT ST JRIE HEgH Hxal?
fSf¥eg-wu § &

SN TRl

-3

. PV ES db

fSf¥erd-wg 9 &

. 8 S

517) Overall, how satisfied are you with your lighting?

mmoow»

Very satisfied
Satisfied
Neutral

. Unsatisfied

moo®p

Very unsatisfied

12
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. TG e

g

. Si-31h

T

. TG AT

mooOw>p

st ke sfe she s sfe sfe st ke she she she sfe sfe sfe sie e she she she sfe sfe sfe e sk she she sfe sfe sfe sk ke she she sfe sfe sfe st st ske she she sfe st ste s ke she she she sfe sfe sie sk she sk she sfe sfe sfe sk s ske she sfe sfe st ste sk she she sk sfe stttk sk sk skotokekok sk

Section 6 Solar Lanterns JeR- dTlelc

sk sk s sfe sk sk sk s sie st sk sk s sk sk sk sk sk st st sk s sk sk sk sk sk st st sk s sk sk sk sk sk sk st sk sk sl sk sk sk sk sk st st sk sk sl sk sk sk sk sie st sk sk sk sk sk sk sk st st sk sk sk sk sk skoskok ke sk sk skoskokoskoskokokok

600) Does someone in your household already own a solar lantern? 1 Yes ONo

7 31T =R H fp=dt P U Ul § IR dAleie 2?2 18 0

601) Has someone in your household ever had a solar lantern in the past? 1 Yes ONo

7 3T =R H p fhf b U Ugel AeR defe &7 18 07

602) Had you seen a solar lantern before? 1 Yes ONo

T I TR AT Tt it 2?2
602a) If yes, where did you see one?
A. Demonstration by company
B. Household use in your village
C. Household use in other village
D. Town or city
E. Media
F. Other (specify)
Ife &, ot el <t off?
A. FHU gRT R P SR
B. 319 Tiia # TR # I & SR
C. TR 7iia & =R & ST &b GRE
D. ¥R 1 el A
E. 3/@eR a1 1t & o #
F. 3r(Scerd o)

603) Do you know someone with a solar lantern? 1 Yes ONo

7 371 ot T STl 21 ORIk UNF FieR SAleie 87 18 o0&

604)How often do you have a conversation with this person?
A. more than three times a week
B. once a week
C. once a month
D. once a year

39 HforT A 3119 fope=t IR arcreiid B 812
13
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B. wiE H U IR
C. w1 # 0o R
D. HTe1 § @b IR

605) Who in your household do you think will/would mostly be using the solar lantern?
[USE 'WILL' IF THEY ARE BUYING THE LANTERN, 'WOULD' IF NOT.]
Myself
My spouse
My children
. Noone
. Other
MY BT J 3MMUh ER & FIeR ATelc T TR T SIT1e] i BR?
[USE 'WILL' IF THEY ARE BUYING THE LANTERN, "WOULD' IF NOT.]

A. =
B. a1 Siga-wmeft
C. Ra=
D
E

moowp

. IS T

S

606)What do you think the lantern will/would be used for? [CHECK ALL THAT APPLY]
[USE 'WILL' IF THEY ARE BUYING THE LANTERN, 'WOULD' IF NOT.]
Business
Studying
Cooking, cleaning, laundry
. Meeting with friends and family
. Other (specify)
MU BT | R AT Pl ST fohsd Ftet & fog BNT/aRR1? [S-Si AR 81 S &t |
[USE 'WILL' IF THEY ARE BUYING THE LANTERN, "WOULD' IF NOT.]
A. =R
B. wer
C. T 91, ATh-THT, HUS Bt LTS
D
E

moo®p

. URIR 3iR R B 1T SobT
. (I PBR)

607) Do you think a solar lantern can function properly without many maintenance problems? 1 Yes ONo

T TP B9 A FeR Alele TI-VEE & SIST FAT P 97 36l TRg Y P R Fhar 2?2 18 0 &l

608) How much would you say this solar lantern costs? rupees

MY 21T I 9 ek alefe Bl fobeit Hae 8ri? H/AY

609) Do you think that the solar lantern is an innovative product?
A. Definitively not
B. Not really
C. Neutral
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D.Somewhat

E. Definitively
F. Don't know
T 3T YT e 81 fob ek dlere Ueb =1 fhed bt (Sferehier) =iet 872
fARea-wu 3 =&
STHRT A&
Sth-alh
. PV & qP
fARea-wu 3 &f
EERSIRG

mmoOw»

609) Would you say that a solar lantern is a superior product compared to a kerosene lamp?
G. Definitively not
H. Not really
|. Neutral
J. Somewhat
K. Definitively
L. Don't know
T 3T AR {5 Ao ATt fAeet & et & oid Bt Jorel & SareT sfgar diet 872
A. Fifea-wu § =&
B. SRt &
C.diop-a1p
D.%% g d&
E. fAfdad-wu J &f
F. =& s

610) Do you think you will recommend others to use a solar lantern instead of a kerosene lamp?
A. Definitively not
B. Not really
C. Neutral
D.Somewhat
E. Definitively
F. Don't know
T 39 7 A 8 o GIRT 1 TSt & Tt & g & oI |IeR Aleie & SRS R Bt AATE GRI?
A. fif¥era-wa & =78
B. st &t
C.dtp-31p
D.$9 g d&
E. ff¥ea-wu & &
F. =& s

sk sk s s sk ok sk sk st st sk s s sk sk sk sk sk sk st sk s sk sk sk sk sk st st sk s sk sk sk sk sk sk st sk sk s sk sk sk sk sk st st sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk st st sk sk sk sk sk skosk skt sk sk sk skoskokosk ko

Section 7 Women's status Afgetaii @t Reafy
15
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700) Do you think women should ask permission of her husband or another family member to go to...

A. the local health center? 1 Yes 0ONo
B. the home of relatives or friends in the village? 1 Yes ONo
C. the local shop or market? 1Yes 0No

T MY AT St &1 fh Afgrdl Pl §9 SFTE! IR ST b1 STFART 319+ R 31 BR o 377 9e<d | o+t A1feq ...

A. wrig W R ? 1 & 0 =&
B. Recert o viia # St & eR? 1 & 0 =&t
C. =i g™ a1 aR? 18 O

701) Do you and your spouse talk about what to spend money on? Never =0 Sometimes =1 Often =2
1 379 31K 3Tk Stiarneft foreft =ist uR forer1 O e o ST 399 R A e a”cl 87
PR =0 df-di=1 FRR=2

702) Do you think women should have a say on household income is spent? No =0 Yes =1 Don't know =2

7 37T At 81 foh BR &Y pHTS B | 81 dTel e OR Gt =fay?
Hﬁ :O ﬁ:l :Iﬁ\_rl'l:l_r\T:Z

703) In your opinion, is it important that girls go to school?
Definitively not

Not really
Neutral
Somewhat

Definitively

mTmoN®p

Don't know

MBI H, T TSfpal bl Tehel ST Feeaqul &7
fAfea-wu 9 g

S S

Step-aTeh

. FBEQ AP

ff¥ea-wu 3 &f

RSN

TmoO®P

704) Do you think more women should work outside of the household or own a business?
Definitively not

Not really
Neutral

Somewhat

mooOw2

Definitively
F. Don't know
T Y Arert 8 fob SR SoTeT AfRerai Y TR & e B AT W Bl AR BT AMRY?
A. FRFd-vu J 78
B. =8 =&
C. diw-a
D. gogeds
16
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E. Pty g B O Auotine P # P ' #

F. =& s

705) In your opinion, is a husband justified in hitting or beating his wife in the following situations:

A. If she goes out without telling him 1 Yes 0ONo

B. If she argues with her husband 1 Yes 0No

C. If he suspects her of having relations with other men 1 Yes ONo
3mmaest I H, a1 e aRferfert  afty @t eraet ot ot AR A die Sfer 872

A. It 78 I fomT A R SIkh & 1 0 =&t

B. aRag s o S aga o=t € 18 0 =&t

C. afe aRy o1 I7epT Rt IR oMt & <Heiel 81 Bl 91 § 18 0=

>t sfe s sk sk sk st sk st st sk sk sk sk sk stk st st sk sk sk sk sk stk ste st sk sk sk sk sk st st sk sk sk sk sk skt sie st st sie sk sk sk sk skt st st sk sk sk sk siosiotkosteost sk sk sk skoskoskotokotokoskoskoekokokokokokok

Section 8 Technology Legicd

>k sk st sfe sk st sfe sk sfe sfe st sfe sk ke sfe sk st sfe sk st sfe st sfe sfe ke sie sk st sfe sk sk s st sk sk sie sk s st sfe sk st sfe st sk sk st sk s e sk sk ste s sk st sfeosie sk sk ke sk st s sk st sk sk sk sk ste sk sk ke seoskeosie sk sk stk skoskokesk
800) Do you think that new products can improve the quality of my household’s life

Definitively not

Not really

Neutral

Somewhat

moOw2

Definitively
F. Don't know
7 31T QT ST € 2 71 =i aeh eRe SfiaH & ATElel ) R Febelt & ?
fARad-wu & &
SR A&
Siep-3reh
. PO e D
fRea-wu 3§ &
& S

mmoOw»

801) Do you think that new products can decrease my household’s expenditures
Definitively not

Not really
Neutral

Somewhat

moOw>

Definitively
F. Don't know
T 1Y AT e £ o 7S Aot o1k SRl @ B R Akl & ?
fAfad-wu & et
SR A&
Siep-aTh
. PO EE D
fAf¥ad-wu & &f
& S

mTmoOw»
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802) Do you think that new products are not more difficult to use than my current ones
Definitively not

Not really
Neutral

Somewhat

mooOwmp

Definitively
F. Don't know
T 39 AT A & b 7S ot TRmTe et § GR aTeft dot Jor1 & SareT i Bt &2
fAf¥ad-wu & et
T
Step-aTeh
. FBEE TP
fAf¥ad-wu & &
BEASIEN]

TmoO®P

803) Do you think that men are better able to use new technologies than women?
Definitively not

Not really

Neutral

Somewhat

moOw2

Definitively
F. Don't know
T MY AT A & o Y9 S Aeheiifonal bl ARl ot Tt § SITaT 3120 | ST P Hahel &7
ffea-wu 3 =gt
TR} TR
Stp-a1h
. PO QAP
ffRea-wu 3 &
& STt

mmoOw»

804) Among the following options, which one would you like the most?
A. Better access water
B. Better lighting
C. Better cooking equipment
D. Better toilet
e faepedl # 1 319 DI A1 ST I=S FHRIT?
A. ot b T ugd
B. ot et @it @@=
C. @M1 M & /= IMH
D. o1 et

sk sk s s sk ok sk sk sk st sk sk s sk sk sk sk sk sk st sk s sk sk sk sk sk sk st sk sk s sk sk sk sk sk sk st sk sk sl sk sk sk sk sk st st sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk st st sk sk sk sk skosk skt sk sk sk skoskokok ko

Section 9 Social Life M siias

>t sfe she sk sk sk sk sie st sie sk sk sk sk sk stk st st sk sk sk sk sk stk st st sk sk sk sk stk st ste sk sk sl sk sk skeostieosie st st sie sk sk sk sk siosteosie st sk sk sk sk sk skttt sk sk sk skoskosiolokotokoskokoskokokokokokok
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900) How 0 I%en

Village meetings

you participate in

Farmers' cooperative meetings
Self-help group events

Religious group events

mooOwmp

Political party events

e dia'yon pardcipate i he Rollowiing Attvitl

2 Almost all of them
2 Almost all of them
2 Almost all of them
2 Almost all of them
2 Almost all of them

fieel 6 wE W a1y forfeRad Tifafer # fpae aR wfie g E?

Tt @t HifET
-SRI S BT BIADHRA
e g BT BrRIGHRH
RTSHfIeD S BT PRIHRA

mooOwmp

2 e et o
2ATFIERt A 1 po A O fodt A =

&/ diring e

vricht 2021 The U
st six mont

1 Some of them
1 Some of them
1 Some of them
1 Some of them

1 Some of them

1B H 0 =it & =78

2amm R H 1 ged 0 it o 72
2AmE A 1o A O fodt A 7

901) In your opinion, are people in your village cooperative?

Definitively not
Not really
Neutral
Somewhat

Definitively

TmoNwp

Don't know
T G H, FAT 9 T &b AT AR &
. ff¥ed-wu § =&

SRR A&
Sp-a1dh

. PV TP
ffRea-wu 3 &
& S

MmO O w>

902) Do you trust other villagers?
Definitively not

Not really

Neutral

Somewhat

Definitively

mmoow>

Don't know
Wmaﬂiwmwmwﬁ%"
fAf¥ea-wu 3 =7

TRt A&

Sp-aTh

. FB AP

ff¥ea-wu 3 &

& STy

TmoO®P

2aAmF it A 1o A O fodt A 7

903) In your spare time, do you mostly spend time with your friends or stay home?
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0 None of them
0 None of them
0 None of them
0 None of them
0 None of them
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T ETelt T H, 31T SUTEIR AT 37+ Sl b <12t faam & a1 eR iR Xed 82
1. =t & 1 GG T 0. BR 0R &

904) If you were in trouble, do you have relatives or friends you can count on to help you whenever you need them, or

not?

1 Yes 0 No

IR 3T FRATT § & T T MMk U U IR MR REIER & T Iord Tge WR MUt 7SS R b AT 181 ¢
1. & 0. =&

905) How many friends do you have in this village? __ [NUMBER OF FRIENDS]
Mk 39 7ia # foha= St 872 (=)

906) Could you give us the name and contact number of two of your best friends?
806a) Name 1:
806b) Name 2:
T AT BH 70 FeR 37 & QKT b A MR BI e &l el 57
M 1:
M 2:

907)How often do you visit them?
A. Every day
B. Every week
C. Every month
D. Less than once a month

31T 37 e fAert 82
A. A9
B. 9<iE# U& IR
C. M H & IR

D. & A Uh IR A HH

st e e sk sk sfe sfe sfe sie sk ke sk she s sfe sfe siesie sk she sfe sfe sfe st st sk she she s sfe sfe sk sk she sk she sfe st sie st sk sk she sfe sfe sfe st sk sk she sfe sfe sfe sie sk sk sk she sfe sfe sfe sk s sk she sfe sl sfe steste sk sk sk sk sie stttk sk soloiokokosk

Section 10 - Risk Aversion
sk st sk sfe st sfe sk sk sk sk sk s sk sk skeoske sk sk sk s ke ske sheoske sk st st s ke sk s s sk sk st sk sk s s ke sk sfeoste s sk sie s st sk skese sk sk sie s st ske sl st she st sk sk ke sk skt sk skeoske sk sk st sk stk skeskeoske sheskeske sk sk

“Suppose you are given two options of receiving income. In the first option you are guaranteed X rupees per month. In
the second option you are guaranteed Y or Z rupees, each with equal chance. Which option would you choose?”

Option A Option B
1001  [Win 3000 Rp for sure 50% of winning 3000 or If A chosen, exit game.
50% of winning 6000 Risk averse
1002 [Win 3000 for sure 50% of winning 1500 or If A chosen, offer option 3.
50% of winning 6000 If B chosen, offer option 4.
1003 |Win 3000 for sure 50% of winning 2250 or If A chosen risk A=4
50% of winning 6000 If B chosen risk A=3
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1004 [Win 3000 Torsare e G Winnthg 750 0r T i A Chosen Tk AZ T
50% of winning 6000 If B chosen risk A=1

“HTT &Aford 3Tgen! UNT QRIS B & & fAeped 17 STl & Ugel faepey H 8rgep] fAfFd Gk v X 93 el §eR faepeq # [Afderd div a1 al Y
U At 1 Z WG, IR G & ST & HIHTT ST & 379 P T fadbeq g7 ”

fepea A fdeea B

1001 3000 39 e IR R 3000 WG AT 6000 FTA ST & 50-50 afd A AT T FH B
PUENERSENN

1002 3000 39 e IR R 1500 G AT 6000 TG ST & 50-50 A T IR ORGPl AT fdeped <.
ORI 3R B T R ITRE B! =t e <.

1003 3000 35 fFflRed IR R 2250 S9F AT 6000 TG Site & 50-50 afe A =1 Reep A=4
qRTCTT 31avR afe B 1 R A=3

1004 3000 39 e IR R 750 A AT 6000 F9 St & 50-50 afd A g1 Res A=2
ORI SR afe B g1 R A=1
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