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Abstract

In this paper, we vary exogenously the proportion of high contributors in meetings that
are designed to encourage the contributions of low contributors to a real-world community-
based electrification project. We find that low contributors contribute more after they at-
tended a “mixed” meeting, i.e., with some high contributors, rather than a “low meeting”,
i.e., with no high contributors. We explore four mechanisms that could explain this result:
shaming, encouragement, reciprocity, learning about the benefits of the project, through
a combination of detailed data collection on the behavior of meeting attendees, and addi-
tional experiments designed to test in isolation each mechanism. In fact, we find support
for an additional channel that has not been explored before: the removal of uncertainty
about the project by high contributors.
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Solving collective action problems, i.e., when individual incentives are at odds with
collective efficiency, has been an enduring puzzle in economics. For example, when the
success of a risky group project depends on having members contribute financially over
a period of years, every member has a strong incentive to postpone any contributions
until the end and hope that other “high contributors” contribute early instead to ensure
that the project reaches its final stage, and that the investment risk declines. Low
contributors thus have an incentive to freeride on high contributors, if they exist at all.
However, these high contributors may also shame (Kandel and Lazear, 1992), and/or
encourage low contributors into giving more. Alternatively, low contributors could be
conditional cooperators, i.e., people who are willing to contribute more to a group project
the more others contribute. Conditional cooperation can be a consequence of some
fairness preferences like reciprocity (Rabin, 1993). Finally, in risky real-world projects
with incomplete information, low contibutors may learn from high contributors about
the management of the project, which would reduce the undertainty associated with the
project. They may also discover the benefits associated with the project at the contact
of high contributors. Theoretically, in a real-world situation, it is thus unclear whether
low contributors associated with more high contributors in groups would contribute
more or less. Empirically, measuring peer effects is notoriously difficult (Manski, 1993).
First, it is often difficult in practice to define the reference groups. Second, there is
endogenous sorting into groups based on unobservables. Third, there is simultaneity
between an individual’s behaviour and the behaviour of its peers (the reflection problem).
Finally, it is difficult to understand the precise mechanisms through which peer effects
are operating, be it shaming, encouraging, reciprocity, learning about the project, or
its benefits. The ideal experiment would entail engineering well-defined groups, with an
exogenously varying proportion of high and low contributors, with the difference between
high and low contributors measured on an ez-ante dimension of contributions, so as to
address the reflection problem.

This paper is the first to undertake such a real world experiment, in the context of
voluntary contributions to a community-based electrification project in Kenya. Meet-
ings are organized to increase the contributions of 1,496 contributors. Importantly, a
third of these meetings randomly mixes high and low contributors (“mixed” meetings),
while a third of these meetings only includes low contributors (“low” meetings), and the
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contribute significantly more in mixed than in low meetings. Effects are asymmetric:
high contributors do not contribute less in mixed vs high meetings. This raises the
question as to how high contributors exert influence on low contributors in these mixed
meetings.

Identifying the specific mechanism through which low contributors contribute more
in mixed meetings, be it shaming, learning, encouragement, or reciprocity, is important
for policy implications. If shaming matters, low contributors could be affected by simple
tools as in Masclet et al. (2003), Carpenter et al. (2004), or Barr (2001). On the
other hand, if the specific mechanism is learning, these tools will not raise contributions.
Instead, information about the project, or the benefits of electricity, may be gathered
from high contributors and disseminated to low contributors. If encouragement raises
contributions, encouraging messages may be disseminated to low contributors. Finally,
if people have a tendency to reciprocate, a description of how much high contributors
are contributing may be shown to low contributors.

To uncover the mechanisms underlying peer effects, this paper collects detailed data
on the behavior of meeting attendees. We collect and code all the questions and com-
ments raised by the meeting participants. First, we find no evidence of shaming in the
meetings. This does not mean that shaming is not a powerful way to raise contribu-
tions, but that high contributors do not use this particular verbal punishment when left
to their own device in this situation. Second, we find that most of the participation in
meetings consists in asking clarifying questions about the project. Consistent with the
learning hypothesis, we find that more questions raised by high contributors in mixed
meetings significantly raise contributions of low contributors. This explains the result
as to why low contributors contribute more in mixed meetings: they gather precious
information that reduces the uncertainty associated with the project. Interestingly, we
also find that low contributors ask less questions in mixed meetings, but that these
questions actually decrease contributions. Meeting attendees also voice criticisms about
the project. We observe that low contributors voice significantly less criticisms in mixed
meetings, and that these criticisms would have reduced contributions. This provides
an additional channel through which contributions of low contributors are increased in
mixed meetings. Third, high contributors encourage others to contribute, and this in-
creases contributions. Fourth, we witness no discussion about the potential benefits of
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of electricity to a random sample of 271 contributors. We thus conclude that learning
about electricity is unlikely to drive the results. Fifth, even controlling for all these
above factors, we still find a net effect of attending a mixed meeting on the contributins
of low contributors. Moreover, we find a (small) increase in contributions when we show
a video describing the work done by peers on the project to another random sample of
271 contributors, and conclude to some reciprocity effects. This paper thus finds support
for a variety of channels through which peer effects are operating.

Finding ways to increase contributions in public goods games experiments is one of
the most studied topic in economics (see Ledyard (1995) for a survey, and Sally (1992)
for a meta-analysis on 35 years of 130 distinct treatments from 37 different studies in
political science, social psychology, economics and sociology). In particular, this paper is
closely realted to lab experiments where group members are exogenously matched. Ock-
enfels and Weimann (1999), Gunnthorsdottir et al. (2001), Ones and Putterman (2004),
Burlando and Guala (2005) use an initial public goods game to define high and low
contributors. Then, groups of high and low contributors are formed, and contributions
are compared to random groups (mixing high and low). These four papers find that
low contributors contribute more in mixed than in low groups. However, Gachter and
Thoni (2005) find the opposite result, i.e. low contributors contribute more in low than
in mixed groups. The evidence about peer effects is thus mixed. Moreover, these papers
do not explore the mechanisms that may explain the results. Other lab experiments
find strong support for shaming as way to induce low contributors to contribute more.
In lab experiments where high contributors may distribute disapproval points (Masclet
et al., 2003), show pictures with an unhappy face (Carpenter et al., 2004), or criticize
low contributors (Barr, 2001), low contributors are always found to contribute more.
Encouraging low contributors has also been found to increase contributions (Chaudhuri
et al., 2006). Reciprocity, where the willingness to help is contingent on the behavior of
others has also been shown to be an important motivator of contributions (Fischbacher
and Fehr, 2001). However, because of the simplicity of the public goods game played,
these lab experiments cannot look at another channel that we explore in this paper: the
uncertainty of a risky project that may be removed by high contributors. This channel
may dominate in practice all other channels and generate strong peer effects.

This paper also contributes to a growing literature on cost-recovery and participa-
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potential of cost-recovery through user contributions (Gulyani and Basset 2007; Olken
and Singhal 2007). This follows the broader movements in the development field around
participatory development and private sector approaches to poverty alleviation. Gov-
ernments in developing countries levy fewer taxes as a percent of their gross domestic
product than their counterparts in developed countries and are unable to finance much
needed infrastructure projects. To finance local projects, communities have turned to
informal taxation, such as voluntary contributions. Olken and Singhal (2007) find that
such revenues represent a large share of local development budgets. Similarly, Commu-
nity Based (and Driven) Development (CBD) projects have also become an important
form of development assistance. For example, Mansuri and Rao (2004) estimate that
within the World Bank’s portfolio alone, lending for CBD projects increased from $325
million in 1996 to $2 billion in 2003. There is also widespread recognition that cost
recovery has been very difficult to implement. Gulyani and Conners (2002) estimate
that, at best, infrastructure projects typically recover only 5-10% of total project costs.
In a review of the literature, Mansuri and Rao (2004) conclude that while there is some
evidence that community based projects create effective community infrastructure, not
a single study establishes a causal relationship between any outcome and participatory
elements of a community-based development project.

This paper addresses this question. Section 1 provides some background on the
setting. Section 2 describes the experimental design. Section 3 presents the basic re-
sults. Section 4 describes the panel estimates, while section 5 looks at the mechanisms

explaining these peer effects. Section 6 concludes.

1 Setting of the project

In Kenya in 2000, only 2% of rural Kenyan households were connected to the national
electric grid (World Bank 2000). This lack of access to reliable and affordable energy
services may have severe consequences on private sector development, women empow-
erment, education, and health. Green Power (GP), a Kenyan NGO, is offering one
promising new solution by taking advantage of the enormous hydro power potential
in the Mt. Kenya region and developing off-grid micro-hydro power systems that are
constructed, owned, and operated by local rural communities. Since 2006, 1,496 small
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station, dam, turbine, and distribution network. If the project succeeds, those commu-
nity members that contributed will become shareholders and will receive dividends from
the sale of electricity to customers.

While the success of the project depends on having hundreds of members contribute
financially and in labor over a period of years, the Nash equilibrium is one where no-one
contributes in all but the last period when the project is being finalized. The reason
is simple: for an individual member, a given contribution made in the final stage of
the project is much more valuable than a contribution made early on and, given the
project riskiness, the value of a given contribution increases with the combined history
of contributions by others. To see why, a $10 contribution made in 2004 (the start of
the project) will guarantee the same ownership share once the project is up and running
as a $10 contribution made in 2011, even in nominal terms. Given inflation, this means
that the (present value) return to a given project contribution is increasing over time.
Further, the investment risk is strictly declining with the completion of each stage of the
project (which depends on the contributions of everyone). With the individual return to
contributions increasing over time and the risk to this return decreasing over time, every
member has a strong incentive to postpone any contributions until the end and hope
that others contribute early instead to ensure that the project reaches its final stage.

By 2008, GP was thus looking for ways to encourage contributions.

2 Experimental design

To motivate the 1,496 contributors, 30 meetings of 50 contributors each were organized
between October 2008 and February 2009. The project presentation, themed “Together
We Move Darkness,” was designed by the project leadership to emphasize progress and
encourage contributions. The general outline of the presentation was the same for each
meeting. It included a discussion about the past work, the current situation, the ad-
ministrative structure (explanation about shareholders, customers, and dividends), and
other related projects. The meetings generally lasted for a day and attendees were pro-
vided with lunch. In all of these meetings, attendees were given the opportunity to ask
questions and make comments.

Unknown to either the invitees or the meeting organizers, meeting invitees were

randomly distributed into three different compositional types of meetings based on levels
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of financial contributions from the inception of the project in 2004 up until January 2007
(median: 1950 Ksh?, minimum: 50 Ksh, maximum: 24610 Ksh). The first meeting
type (“low”) was comprised of only below median financial contributors. The second
meeting type (“high”) included only above median financial contributors. Importantly
in this study, the third meeting type (“mixed”) was comprised of a mix of low and high
contributors. The three meeting types were alternating over time. Table 1 describes the
experimental design and sample size: 500 low contributors were invited to low meetings,
249 low contributors to mixed meetings. Similarly, 501 high contributors were invited
to high meetings, 246 high contributors to mixed meetings.

As evidenced in Table 1, not everybody attended the meetings. For example, 19% of
the low contributors decided to come to the low meetings. Importantly, the attendance
rate is similar in the mixed meetings, at 18 percent. Furthermore, the characteristics
of low contributors who came to low or mixed meetings are similar, in terms of sex,
age, education, income, household size as evidenced in Table 1. This confirms that low
contributors were not aware of the organization of these mixed meetings, and did not
self-select differently into low or mixed meetings. We can thus safely compare the future
contributions of low contributors in mixed versus low meetings to get the causal impact
of these mixed (versus low) meetings on contributions. The latter comparison is likely
to measure the causal impact of the mixed meeting, and not any other unobservable
characteristic driving attendance, since both groups decided to attend the meeting, not
knowing if the meeting was going to be a low or a mixed meeting. It is an average
treatment on the treated (ATT). It does not estimate the impact of the mixed meetings
on the general population, including those who did not attend. We argue that this ATT
is in fact the relevant information to know for policy implications. In this particular
case, the NGO is not interested in knowing the impact of interventions on people who
do not even decide to come to these interventions.

Classifying people in high/low contributors based on the median of past levels of
financial contributions is appealing for several reasons. First, the use of a discrete
classification above/below median is largely insensitive to small adjustments such as

inflation. Second, it is an objective measure of contributions to the project that is

! After October 2007, contributions were recorded daily by one of our fieldworker in a central com-
puterized database in the GP office.
21USD=70 Kenya Shillings in October 2008



highly correlated with other forms of contributions. For example, the project also accepts
contributions in labor. The correlation between financial and labor contributions is 0.82.
Therefore, it is highly likely that high contributors in finance are also high contributors
in labor. As it is not yet clear how labor contributions will be valued and as the
NGO was placing more importance on financial versus labor contributions in 2008, we
choose to focus in this paper on financial contributions. Third, income levels of high
and low contributors who came to the meeting are rather similar, as evidenced in Table
1. Therefore, total financial contributions are similar to total contributions relative to
total income. Fourth, the use of a discrete classification creates maximum distance
between high and low contributors in the meetings. As shown in Table 1, the average
past contributions of low contributors in mixed meetings is 579 Ksh, while those of high
contributors in these mixed meetings is 8355 Ksh. It is thus highly likely that high
contributors will know of their status due to their extensive contribution to the project.
It is also likely that they will know of the status of others since an individual that has
contributed only 579 Ksh between 2004 and 2007 is likely to have been absent from
the many general assembly meetings organized by the NGO. In fact, we ask the NGO
officials to identify meetings as being high, low or mixed. Their answers are significantly
correlated with the type of meetings®. This indicates that NGO officials are able to
identify who the high or low contributors are. It is thus likely that high contributors
also know the status of others. For all these reasons, we believe that using the median
of past financial contributions to stratify contributors is appropriate.

The next section compares the contributions of low contributors in mixed versus low

meetings.

3 Basic results

Figure 1 shows the financial contributions of low contributors depending on whether
they attended a meeting, and if their meeting was low or mixed, in three periods (be-
fore, pre, and post). Post corresponds to an interval of 0 to 9 months after the meeting.
Pre corresponds to an interval of 0 to 9 months before the meeting, and Before cor-

responds to an interval of 9 to 18 months before the meeting. We choose intervals of

3Results available upon request



9 months since the first meeting was organized in October, i.e., 8 months before May,
when coffee payouts are delivered. Most farmers in this community are coffee producers,
and are heavily credit constrained, except in May when they receive large coffee payouts
from their cooperative. We thus chose the shortest interval (to minimize the risks of
coincidental shocks that may influence contributions) that allows every individual in the
sample to have experienced a coffee payout®.

Several key observations can be made from this figure. First and somewhat obviously,
contributions of individuals who did not attend the low meetings did not change after
the meetings. Second, the evolution of contributions of individuals who did not attend
the mixed meetings is similar to those who did not attend the low meetings. This is
reassuring for our randomization since this shows that people placed in low or mixed
meetings are indeed comparable. Third, low contributors who attended low meetings
contribute approximately 100Ksh more over the next 9 months than those who do not
attend. This could be due to the meeting, or to any other unobservable characteristic
linked with their higher propensity to attend a meeting. Fourth, low contributors who
attend a mixed meeting contribute approximately 300Ksh more than those who do not
attend, and 200Ksh more than those who attend a low meeting. As explained above, the
latter comparison is likely to measure the causal impact of mixed versus low meetings,
independent of any other unobservable characteristics driving attendance, since both
groups decided to attend the meeting, not knowing if the meeting was going to be a
low or a mixed meeting. It is an average treatment on the contributors who decided
to attend the meeting, an average treatment on the treated. We make no claim on the
ATU, the average treatment on the untreated, i.e., the impact of a mixed meeting on
those who did not attend, which could be different if effects are heterogeneous. However,
the ATT is the relevant information to know for policy implications and the NGO.

Figure 2 shows the same graph for high contributors. The evolution of contributions
of individuals who choose to attend significantly differ from those who chose not to
attend. Importantly, high contributors in mixed meetings do not contribute less than
in high meetings. If anything, they contribute slightly more, contrary to the standard
prediction of peer effects models according to which contributions decrease when peers’

contributions decrease. Therefore, these mixed meetings seem to be a “win-win” for the

4In the empirical analysis below, we discuss results when using time intervals of 1, 4, 7, 14, 30, 60,
90, 120, and 365 days.



NGO.
To determine whether these increases in contributions are statistically significant, we

now turn to regression analysis.

4 Panel estimates

4.1 Methodology

We perform the following regression on the sample of 750 low contributors observed over

three intervals of 9 months:

Contributions;; = oo+ ajAttended; + aa Post, + asAttended; x Post,
+asMix; + asAttended; * Mix; + agPosty * Mix; + oy Attended; * Post, x Mix;
+ X 4wy (1)

where i corresponds to individual ¢, ¢ corresponds to the three time intervals (Post; =
1: from 0 to 9 months after the meeting, Pre; = 1: the reference category from 0 to
9 months before the meeting, and Before; = 1: from 9 to 18 months before the meet-
ing). The dependent variable is the sum of financial contributions over these intervals.
Attended; is a dichotomous variable equal to 1 if the individual ever attended a meeting,
0 otherwise. Post; is a dichotomous variable equal to 1 if the observation is taken after
the meeting, 0 otherwise. Attended; * Post; is the interaction of Attended; and Post;,
and is a difference-in-differences coefficient measuring the impact of attending a meeting
(or of any other unobservable driving both attendance to a meeting and contributions).

The focus of this paper is on measuring the impact of mixed versus low meetings. We
thus include Miz; , a dichotomous variable equal to 1 if the individual was invited to a
mixed meeting, 0 otherwise, and further interact it with all other variables: Attended;,
Post;, and Attended; x Post;. «r is thus the coefficient of interest in a triple differences
estimation, that measures the evolution of contributions after attending a mixed meeting,
relative to those who attended a low meeting.

The control variables X;; include Before;, a dichotomous variable equal to 1 if the

observation is taken from 9 to 18 months before the meeting. Before; is interacted with
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all variables of the specification (Attended;, Mix;, Attended; x Mix;). The significance
of the coefficient in front of Attended; x Before; x Miz; represents a test of the common
time effects assumption of the triple differences. Intuitively, contributors who attended
a mixed versus low meetings should not contribute differently from 9 to 18 months before
any meeting is organized. Other controls include the video controls that will be discussed

later on®.

4.2 Main result

Column (1) of Table 2 presents the results associated with specification 1. The coefficient
of interest vz in front of Attended;* Post,* Mix; is significantly positive at 182.5 Ksh (or
2.6USD at the October 2008 conversion rate), similar to what was found in the graph.
This means that low contributors placed in mixed meetings contribute significantly more
that when placed in a low meeting. Considering their average past contribution from
2004 to 2007 was 579 Ksh, this represents a 31 percent increase in their total contribution.
Relative to the average monthly income per capita of 1,353 Ksh of low contributors, or
12,177Ksh over 9 months, this represents 1.5 percent out of their total income devoted
to the project, which is a sizeable amount for individuals at the poverty line.

Other important results from Table 2 are checks on the randomization. Mix; repre-
sents the impact of being placed in a mixed meeting, while not attending the meeting,
in the period pre (i.e. before the meeting). This coefficient is not significantly different
from zero and indicate that the randomization into mixed meetings was indeed random.
Post, « Mix; is also not significantly different from zero and indicates, as expected,
that there is no impact of the mixed meeting if one did not attend a mixed meeting.
Attended; x Miz; is the impact of attended a mixed meeting, but before any meeting
takes places. This coefficient is also not significantly different from zero and indicates
that individuals who chose to attend a mixed or a low meeting were not significantly
different before the meetings took place. This confirms that people did not know in ad-
vance if the meeting was low or mixed, and did not self-select in these meetings. These

randomization checks confirm the validity of the experiment.

’The full list of X; is: Before, Attended*Before, Mix*Before, Attended*Before*Mix, Any
Video, Work Video, Benefits Video, Masterplan Video, Any Video*Post, Work Video*Post, Benefits
Video*Post, Masterplan Video*Post, Any Video*Before, Work Video*Before, Benefits Video*Before,
Masterplan Video*Before
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The identification assumption of this triple difference estimate is that low contrib-
utors placed in mixed meetings would have evolved similarly to those placed in low
meetings, had they been placed in low meetings. This is likely for two reasons. First,
being placed in a mixed meeting was a randomized experiment, not an endogenous de-
cision. The randomization checks above confirm that people placed in mixed meetings
are comparable to those placed in low meetings. Second, we test this proposition by
looking at another period, from 9 to 18 months before the meetings (Before; = 1),
and comparing it to the period from 0 to 9 months before the meetings (Pre; = 1). In
column (1), the coefficient in front of Attended;* Be fore,x Miz; represents the evolution
of contributions of low contributors who attended a mixed as opposed to a low meet-
ing, but before any meeting took place. As expected, this coefficient is not significantly
different from zero, and confirms that low contributors in mixed or low meetings were
indeed on the same time trend.

Column (2) of Table 2 replicates the analysis for high contributors. Consistent with
the graphical evidence, high contributors in mixed meetings do not contribute less, if
anything slightly more, than in high meetings. High contributors are thus not discour-
aged by the presence of low contributors. Mixed meetings appear to be a “win-win”
strategy for the NGO, by raising contributions of low contributors, while not decreasing

those of high contributors.

4.3 Robustness checks

Table 3 presents robustness checks of the main result. First, when choosing the time
interval over which to aggregate contributions, we face a trade-off. Choosing a small
interval reduces the risk of coincidental shocks influencing contributions, but may not
leave enough time for people to contribute. In fact, when we repeat the analysis for low
contributors with 1, 4, 7 (shown in column (2)), 14, 30, 60, and 90 days intervals, we
find no significant impact of the meetings. This is understandable if low contributors
are credit-constrained and cannot supply contributions on short notice. In fact, in this
community, most farmers are coffee producers, who receive large coffee payouts from
their cooperative in May each year. Thus, one can expect contributions to be made
after this date. As the first meeting was organized in October, i.e. 8 months before May,

we choose to consider a 9 months interval so that each low contributor experienced a
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coffee payout in this window. Note that as the last meeting is in February, i.e. 3 months
before May, results should be positive but smaller by using a 4 months window. This is
exactly what we find in column (3). The causal impact of the meetings should slowly
fade over time, as past meetings become less and less important. This is exactly what
we find in column (4) with a one-year window.

In fact, these findings allow us to discard a first mechanism that may explain the
main result of the paper: reputation. In a real-world setting with repeated interactions,
it is possible that low contributors wish to acquire a reputation among high contributors,
and contribute more in mixed meetings. But to do so, they should contribute directly in
the meeting in front of high contributors. However, Table 3 finds that they contribute
later, when they are less credit constrained, but when high contributors are also not
around o witness the contributions. We thus argue that the motives for giving are not
due to reputation.

Second, we confirm that the main result of this paper, low contributors contributing
more in mixed meetings, is not due to the fact that low contributors in mixed meetings
are systematically different from those in mixed meetings, by including 749 individual
fixed effects in column (5). The main result remains similar, confirming that it is not
driven by individual unobserved heterogeneity. In column (6), control variables (sex,
age, total years of schooling completed, monthly income per capita, and household size)
are included. The main coefficient is similar, if anything larger, showing that the result
is not driven by the fact that attendees of mixed meetings are systematically different
based on sex, age, education, income, and household size.

Overall, these robustness checks confirm that low contributors contribute more after
attending mixed meetings. We now turn to the mechanisms that could explain this

result.

5 Mechanisms

Before investigating whether motivation, learning and conformism may explain these
peer effects, we first discard a number of obvious explanations. First, Low contributors
may contribute more in mixed meetings simply because there are more people in mixed
than in low meetings due to the higher attendance rate of high contributors. Indeed,

Table 1 shows that there are 96 attendees in the 10 low meetings, and 45 low plus 92 high,
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i.e. 137 attendees in the 10 mixed meetings. More attendees may contribute to a livelier
atmosphere and stimulate low contributors to contribute more. To explore the impact
of the number of attendees on contributions, we thus define the number of attendees
in each meeting (Number _attendees;) as the total number of attendees minus 1 for an
attendee, and as the total number of attendees in the meeting that a non-attendee was
assigned to for a non-attendee. We then include Number attendees; in specification
(1), together with its interactions with Attended;, Post;, and Attended; x Post;. We
only report in Table 3 column (7) the triple differences coefficient Attended; x Post; *
Number _attendees;. This column shows that low contributors do not contribute more
after attending meetings with more individuals. The higher number of individuals in
mixed meetings is thus unlikely to drive the results.

Second, low contributors may contribute more in mixed meetings because they are
surrounded with individuals of different gender, age, education, income or household size
in these mixed meetings. Those peers’ observable characteristics may in turn influence
the contributions of low contributors. This is unlikely to be the case based on Table 1,
which showed little variation in these characteristics across high and low contributors.
Nonetheless, we compute the average of peers observable characteristics, such as sex, age,
education, income, and household size, per meeting, interact them with Attended;, Post,,
and Attended; * Post;, and include them in column (7) of Table 3. Younger, richer peers
from bigger families seem to encourage contributions of low contributors. Interestingly,
the triple differences coefficient of mixed meetings is still significantly positive even after
controlling for these obvious explanations.

Having first explored these explanations, we now turn to five mechanisms that have
been highlighted in the literature as potentially explaining peer effects: shaming, learning

about the project, encouragement, learning about electricity, and conformism.

5.1 Shaming

The lab experiments described above (Masclet et al., 2003; Carpenter et al., 2004; Barr,
2001) focus on high contributors emotionally disapproving of the behaviour of low con-
tributors. Distributing disapproval points, showing unhappy faces, or criticizing other
are some kind of verbal punishment or shaming. To investigate whether high contribu-

tors shame low contributors in mixed meetings, we explore in greater detail the meetings
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dynamics. A fieldworker systematically wrote down all the remarks made over the course
of the meeting in the detailed meeting minutes. In our case, we interestingly do not see
this kind of high contributor verbal punishment. First, the only negative comments said
in the meetings are about the project, not about the low contributors. Second, when
we do see comments about contributions, they are positive not negative; i.e. encourag-
ing others to contribute. We conclude that the kind of shaming commonly used in lab
experiments does not arrive in the meetings.

Instead, comments in meetings can be grouped in two categories: (1) “learning”
consisting of questions, as well as positive and negative comments about the project;
(2) “encouragement” consisting of proclamations to contribute more as an individual
or encourage others to contribute more. We now describe these two categories in more
details.

5.2 Learning about the project

Low contributors may learn from questions asked by high contributors in mixed meetings.

5.2.1 Questions and comments in the meetings

Attendees provide 517 questions or comments on 11 categories. These are, by decreasing
frequency, 1) project management organization, 2) general positive comments about the
project, 3) project management: contributions, 4) project progress (site, generation,
distribution), 5) project management: days of communal work, 6) their financial personal
contributions, 7) poles, 8) seminar, 9) the financial situation of the overall project, 10) the
supermarket (another side project), and 11) other comments on other projects. See Table
Appendix 1 for a definition of these categories, total number of questions/comments for
each category, and some examples.

These clarifying questions and comments may provide valuable information to low
contributors, and make them contribute more. However, the question raised in this
paper is why low contributors contribute more in mixed vs low meetings. It may be that
1) there are more of these questions/comments in mixed meetings, 2) high contributors
in mixed meetings ask questions of different categories compared to low contributors in
low meetings, or 3) independently from the number or category of questions, the identity

of the person (high vs low contributor) asking the question differs.

15



To investigate this, Table 4 compiles the total number of questions/comments, pro-
vided by high or low contributors, in the three types of meetings. First, 161 ques-
tions/comments were raised in the low meetings, as opposed to 164 (51 by low contrib-
utors and 113 by high contributors) in mixed meetings. There are thus approximately
the same number of questions/comments raised in both types of meetings. The to-
tal number of questions/comments raised in mixed vs low meetings is thus unlikely to
drive the results. Second, the number of questions/comments by for each type does not
vary significantly between low and mixed meetings. The rest of Table 4 provides the
number of questions broken down by category. For example, 23 questions were asked
about the project management organization, while 18 (9 by low contributors, and 9
by high contributors) were asked in mixed meetings. All other categories follow the
same pattern. i.e., approximately the same number of total questions raised in low or
mixed meetings. Third, the identity of the persons raising questions/comments varies
significantly across low/mixed meetings. Low contributors raise significantly less ques-
tions/comments in mixed versus low meetings. This is true at the extensive margin:
there are less low contributors in mixed meetings (45) than in low meetings (96). This
is also true at the intensive margin: low contributors raise 1.68 question/comments per
capita in meetings, but only 1.13 in mixed meetings. Conversely, high contributors raise
more questions/comments in mixed vs low meetings at the extensive margin (there are
no high contributors in low meetings). But it is not clear whether high contributors
raise more questions/comments in mixed vs high meetings, as rates per capita are very
close.

To explore the statistical significance of these effects, we now turn to regression
analysis. The sample is restricted to meeting attendees. We perform regressions of the

following form:

Number _questions; = B+, Miv;+B5High _contributor;+psMizxHigh contributor;++u;
2)
The dependent variable is the number of questions/comments asked by individual i.
The independent variable Mix; is a dichotomous variable equal to 1 if the individual
attended a mixed meeting, 0 otherwise. The independent variable High contributor;
is a dichotomous variable equal to 1 if the individual is a high contributor, 0 otherwise.

MixxHigh contributor; is an interaction term between these two explanatory variables.
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Table 5 column (1) indicates that low contributors in low meetings (5,) ask on aver-
age 1.7 questions/comments per capita. Consistent with the observation from Table 4,
they voice (3, =) 0.5 less questions/comments per capita in mixed meetings. Moreover,
the coefficient 3, + (5, not significantly different from zero, indicates that high contribu-
tors do not change their behaviour in mixed vs high meetings®. Table 5 thus shows that
low contributors are muted in mixed meetings, while high contributors do not increase
their number of questions/comments. This could affect the contributions of low con-
tributors in mixed vs low meetings. Before looking at the impact of questins/comments
on contributions, we describe the other comments made in the meetings: criticisms and

encouragement.

5.2.2 Criticisms of the project

Attendees also provide negative” comments about the project. Two key observations can
be made from Table 4. First, low contributors voice less criticisms in mixed meetings.
There were 20 negative comments in mixed meetings (0.21 per capita), and zero in
mixed meetings. This is confirmed in Column (2) of Table 5. Second, high contributors
make slightly more negative comments in mixed meetings (0.14 negative comments per
capita in mixed meetings as opposed to 0.11 in high meetings), however, this effect is not
significant as shown in Column (2) Table 5 (8, + 35). Overall, there are less criticisms
in mixed meetings (13), but more by high contributors. These criticisms may affect

contributions, and their effect will be explored in the next section.

6A high contributor in a mixed meeting says S8, + 81 + 85 + B3 questions/comments. A high
contributor in a high meeting says 3, + 5 questions/comments. Therefore, a high contributor says
B1 + B4 more questions/comments in a mixed vs low meeting.

Tof three sorts: 1) about project delays: “will power really be generated?”; “you will die doing the
same thing without any progress.”; “I wish we started a coffee factory instead”; “people are challenging
you that you have started asupermarket even before completing the project.”; “the ideas are very great
but long term and will mostly benefit the young generation but for the sake of the old people it would
be better if power was provided first since it was the prime reason of starting the project.”

2) about the posts for distribution network that rotted because of delays: “I had done a lot of work
but what made me angry is to see the posts being abused in the manner that some were rotten and
others were stollen. Have the management taken any legal measures on to compensating for those
posts?”

and 3) about incorrect contributions: “my contributions are incorrect.”

17



5.2.3 Encouragement

Aside from asking questions/comments, and critcizing the project, attendees encourage
others to participate®, or promise to contribute more themselves’. T'wo observations can
be made from Table 4. First, low contributors become muted in mixed meetings. Column
(3) of Table 5 confirm that this effect is significant. Second, high contributors provide
more encouragement in mixed (0.15 per capita) vs high meetings (0.07). However,
Column (3) of Table 5 show that this effect is not significant.

The main result of this paper (increase in contributions of low contributors in mixed
vs low meetings) could thus be caused by several factors. First, there is a decrease at the
intensive and extensive margin of questions/comments, criticisms, and encouragements
raised by low contributors. Second, there is an increase, at the extensive margin only,
of questions/comments, criticisms, and encouragements raised by high contributors. To
disentangle the relative influence of all factors, we ideally would need an exogenous
variation in the number of questions/comments, criticisms, and encouragements raised
in meetings. In this paper, our only exogenous source of variation is the mixed vs low
meetings. We thus now provide only suggestive evidence about the channels through

which low contributors are influenced.

5.2.4 Impact of questions/comments, criticisms, and encouragements on

contributions

To do this, we use the following methodology. First, we count the number of ques-
tions/comments, criticisms and encouragements, in mixed vs low meetings, raised by
other high or low contributors. For example, we define Number questions comments byHuigh,
as the number of questions/comments asked by other high contributors in the meeting
attended by individual i. Second, we interact this variable with Attended, Post, and

Mix, and include all possible variations. Third, we use regression (1) and include these

8] appeal members to continue supporting the project”.

“Don’t despair or let anyone discourage you, be strong and patient”.

“We are to attain many benefits for our children, and so let’s wake up and pull our socks”.

94T thank you for the seminar for it has restored my lost hope and am now strong to continue with
the project”.

“I am revived and very ready to continue”.

“FEven though I had defected, I am now going to continue with my contributions for me to meet my
obligations as per the project”.
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additional variables:

Contributions;;y = oo+ aqAttended; + agPost, + asAttended; x Post,
+ayMiz; + asAttended; * Mix; + agPost; * Mix; + oy Attended; x Post, x Mix;
+ X + uy
+Number _questions _comments byHigh
+Attended x Number _questions _comments byHigh
+Post x Number _questions _comments _byHigh
+Attended x Post x Number _questions _comments byHigh
+Mixz * Number questions comments byHigh
+Attended x Mix x Number questions _comments byHigh
+Post x Mix « Number _questions _comments byHigh
+Attended % Post * Mix x Number questions comments byHigh

+Number _questions comments_byLow... (3)

We also include the interaction of Number questions comments byHigh; with
the period “Before”. We similarly define: Number questions comments byLow; as
the number of questions/comments asked by other low contributors in the meeting;
Number negative byHigh,; , the number of negative comments by other high con-
tributors; and Number encouraging byHigh;, the number of encouraging comments
by other high contributors. We interact these variable with all other variables from
regression (1) and include them in regression (3) above'”.

In Table 6, we only report the triple difference estimator “Attended*Post*Number questions comm
i.e. the impact of one extra question?comment by a high contributor in a low meeting.
This coefficient cannot be estimated since there are no high contributors in low meetings.
More interestingly, “Attended*Post*Mixed*Number questions comments byHigh” can

be estimated since high contributors ask questions in mixed meetings. One extra ques-

10The full list of X;; is as before: Before, Attended*Before, Mix*Before, Attended*Before*Mix, Any
Video, Work Video, Benefits Video, Masterplan Video, Any Video*Post, Work Video*Post, Benefits
Video*Post, Masterplan Video*Post, Any Video*Before, Work Video*Before, Benefits Video*Before,
Masterplan Video*Before
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tion?comment by other high contributors in mixed meetings raise contributions by 77.3
Ksh over the next nine months. Recall from Tables 4 and 5 that high contributors asked
more questions in mixed vs high meetings at the intensive and extensive margins (as
visible by the “+” sign in column (2) of Table 6'!). This suggests a mechanism through
which high contributors influence low contributors: by asking questions/comments about
the project whose answers provide low contributors with valuable information about the
project.

Questions asked by low contributors have a lower effect in low meetings, and even a
negative effect in mixed meetings. This shows that the identity of the person asking the
question matters. Considering low contributors ask less questions in mixed meetings at
the extensive and intensive margins, this could also explain why low contributors con-
tribute more in mixed meetings. Overall, these results suggest that questions/comments,
but more importantly, the identity of the questioner, increase contributions of low con-
tributors in mixed meetings.

Table 6 also reports results relative to criticisms. As expected, more criticisms by
high contributors decrease contributions. However, Table 4 shows that high contributors
provide more, not less, negative comments in mixed meetings. More negative comments
by high contributors in mixed meetings thus decrease contributions. This channel is
unlikely to explain the main result of this paper. In contrast, the behaviour of low
contributors may explain the result: criticisms by low contributors decrease contributors,
and there are no criticisms by low contributors in mixed meetings.

Finally, Table 6 also reports the impact of encouraging comments. Column (1) shows
that one extra encouragement by high contributors in mixed meetings increase contribu-
tions of low contributors by 604 Ksh. In contrast, encouragements by low contributors
do not increase, if anything decrease, contributions. It would have been surprising to
find that encouraging comments from those who do not themselves contribute increase
contributions of others. Recall from Tables 4 and 5 that there are less encouragements
by low contributors in mixed meetings. Consequently, both the increase of encouraging
comments by high contributors and the decrease of those comments by low contributors

explain the result

Hn column (2), we report conclusions from Tables 4 and 5 about the behaviour of high or low
contributors in mixed relative to other meetings. A + (-) indicates that contributors say more (less) of
those particular comments in mixed meetings.
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Table 6 thus supports several theories. High contributors influence low contributors
in mixed meetings by asking questions, and providing encouragements. In parallel,
low contributors increase contributions of others by asking less questions, voicing less
criticisms, and providing less encouragements, that would have all had a negative impact

on contributions.

5.3 Learning about electricity

Low contributors may contribute more in mixed meetings because high contributors
tell them about the potential benefits of electricity. We argue that this explanation is
unlikely for two reasons. First, we witness no discussion centered around the benefits of
electricity in the meetings. Second, to explore this channel in further detail, we show,
at approximately the same time as the meetings, to a random sample of 271 individuals
a video (“Benefits Video”) that demonstrates the benefits and uses of electricity by
displaying various tools that may be used with electricity (e.g., cellular phone, TV,
radio, electric pump...). The control group is constituted by another random sample of
271 individuals that were shown a video entitled “Contribute!”, that displayed a simple
message from the GPower director reminding people to contribute. This group serves as
a comparison video message since the “Benefits Video” contained the same “Contribute!”
message and was expanded with additional cues.

Results are displayed in Figure 3. This graph shows the evolution of contributions of
low contributors before and after watching the “Benefits Video”. Contributions remains
essentially flat indicating that learning about the benefits of electricity is unlikely to
raise contributions. Alternatively, community members may have already known about
these potential benefits.

Column (1) of Table 2 shows the regression results. “Any Video” is a dichotomous
variable equal to 1 if the individual has been shown any video. As dichotomous vari-
ables for the exact type of the videos (in particular the “Benefits Video”) are included,
the coefficient of “Any Video” represents the impact of the “Contribute Video”, while
the coeflicients in front of “Benefits Video” represents the differential impact of seeing
the “Benefits Video” compared to the “Contribute Video”. “Any Video*Post” is the
interaction between “Any Video” and “Post” and thus represents the impact on finan-

cial contributions of having been shown the Contribute Video. “Benefits Video*Post”
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is similarly defined'?. The coefficient is not significantly different from zero and thus
confirms the graphical result.

For these two reasons (absence of discussion about the benefits of electricity and
absence of effects when showing a video about the uses of electricity), we thus conclude
that learning about electricity is unlikely to be an important mechanism driving the

result.

5.4 Reciprocity

Independently of learning, low contributors may contribute more in mixed meetings
because of reciprocity towards high contributors (Rabin, 1993). Table 6 finds support
for this hypothesis. Even after controlling for all possible communication in the meetings,
the coefficient Attended; * Post; *« Mix; is still significant, if anything stronger than the
baseline result of 182.5 Ksh of Column (1) Table 2. This coefficient means that in a mixed
meeting with no communication (zero questions/comments, criticisms, or encouraging
coments), low contributors contribute 883 Ksh more than in a comparable low meeting.
This indicates that the mere presence of high contributors had a sizeable effect on low
contributors.

To further explore this channel, we show to another random sample of 271 community
members a video entitled “Past work”, that showed images of community members
building the dam. This video conveys information about the contributions of others.
This in turn might increase contributions of low contributors through reciprocity, and
not motivation or learning, since no motivational or informational message from high
contributors is simultaneously delivered.

Figure 3 indeed shows that contributions increase somewhat after this video is shown.
Regression results from column (1) of Table 2 confirm the positive impact but the co-
efficient is not significantly different from zero. We thus conclude that there is some

suggestive evidence supporting reciprocity as a mechanism explaining the results.

12Tn all regressions, all Video level terms, and other Video interventions controls (“Masterplan Video”
and “Video Shown to Spouse”) not discussed in this paper are included to control for their potential
influence.
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6 Conclusion

This paper is the first to vary exogenously the proportion of high contributors in meetings
designed to encourage the contributions of low contributors to a real-world community-
based electrification project. We find that low contributors contribute 182.5 Ksh more
(equivalent to 31 percent of their total past contribution) after they have attended a
“mixed” meeting, i.e. with some high contributors, rather than a “low meeting”, with
no high contributors. To explore the mechanisms that could explain this result, we col-
lect detailed data on the behavior of high and low contributors in these meetings. First,
we see no shaming, i.e. emotional disapproval of low contributors by high contributors.
Second, we find that high contributors ask more questions about the project, that in
turn increase contributions of low contributors. Low contributors thus gain valuable
information about the project in mixed meetings. Third, high contributors also encour-
age others to contribute, with important effects on contributions of low contributors.
Fourth, we find no evidence of learning about electricity. Fifth, we find some evidence of
reciprocity. Overall, these results shed light on the mechanisms underlying peer effects
and suggest that learning from high contributors is a powerful channel.

In sum, the findings in this paper show that social multipliers driven by peers are
an important means to increase contributions in a community based project. This is
important for policy recommendations, in the sense that community mobilization can be
more efficient than individual mobilization if organized carefully. In this setting, 45 low
contributors attended the mixed meetings and contributed 182.5Ksh more as a result.
One can reasonably assume that the 96 low contributors that attended low meetings
would have contributed the same had they been placed in mixed meetings, since they
are comparable to low contributors in mixed meetings. One cannot reasonably assume
that the low contributors who did not attend the meetings would have contributed the
same had they been forced to attend the meetings since attendees may be systemati-
cally different from non-attendees. Therefore, 45 and 96 low contributors would have
contributed 25,732 Ksh ((45+96)*182.5), or 368USD had they all been placed in mixed
meetings. While this total amount seems low, it is two times more than the costs of

organizing such meetings'®. Moreover, Figures 2 and 3 show that these meetings essen-

13Costs of one meeting: one cup of tea (chai) per person: 5 Ksh, two mandazi per person (brown
oval fried breads): 10 Ksh, half a day of work of Local Committee member to distribute invitations:
125Ksh, 1 day of work for presenter: 250 Ksh. 92 high contributors came to the mixed meetings. One
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tially turned low contributors into high ones. In this sense, peer effects represent an

important way to mobilize the community.

can assume that 184 high contributors would have come to the low meetings, if these in fact had been
mixed meetings. Total attendance would have been 454+96+92+184=417. These 417 individuals in 20
meetings would have cost (417*(5+10)+20*(1254250))=13,755Ksh.
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Table 2: Impact of mixed meetings on financial contributions

(1)

(2)

LOW HIGH
Attended -0.317 158.493
(38.366)  (91.841)*
Post (next 9 months after the meeting) 23.383 196.089
(37.278)  (112.655)*
Attended*Post 106.468 101.656
(54.258)**  (129.882)
Mix 3.923 -55.513
(29.030)  (96.681)
Attended*Mix 0.305 -28.437
(67.739)  (159.154)
Post*Mix -2.107 82.270
(41.054)  (136.727)
Attended*Post*Mix 182.538 127.002
(95.798)*  (225.078)
Attended*Before*Mix 2.653 19.005
(95.798)  (225.078)
Before, Attended*Before, Mix*Before Yes Yes
Any Video*Post -64.033 -37.543
(73.578)  (217.883)
Work Video*Post 25.122 -33.904
(97.390)  (270.875)
Benefits Video*Post -5.951 -250.529
(95.012)  (288.570)
Video level terms, and other Video interventions controls Yes Yes
Observations 2247 2241
R-squared 0.02 0.03

Standard errors in parentheses, * significant at 10%; ** significant at 5%; *** significant at 1%. In column (1),
the sample is restricted to low contributors. The dependent variable is the sum of financial contributions from 0 to
9 months after the meeting (Post=1), from 0 to 9 months before the meeting (reference category), or from 9 to 18
months before the meeting (Before=1). “Attended” is a dichotomous variable equal to 1 if the individual ever attended
a meeting, 0 otherwise. “Post” is a dichotomous variable equal to 1 if the observation is taken after the meeting, 0
otherwise. “Attended*Post” is the interaction of “Attended” and “Post”. “Mix” is a dichotomous variable equal to
1 if the individual was invited to a mixed meeting, 0 otherwise. “Attended*Post*Mix” is the coefficient of interest
and shows the impact on financial contributions after attending a mixed meeting. “Before” is a dichotomous variable
equal to 1 if the observation is taken from 9 to 18 months before the meeting. “Attended*Before*Mix” thus represents
a falsification exercise of the triple differences. Level terms (Before, Attended*Before, and Mix*Before) are always
included. “Any Video” is a dichotomous variable equal to 1 if the individual has been shown any video. As three
dichotomous variables for the type of the videos (“Work Video”, “Benefits Video”, “Masterplan Video”) are included,
the coefficient of “Any Video” represents the impact of the “Contribute Video”, while the coefficients in front of “Work
Video”, “Benefits Video”, and “Masterplan Video” represents the differential impact of seeing one of these videos
compared to the “Contribute Video”. “Any Video*Post” is the interaction between “Any Video” and “Post” and thus
represents the impact on financial contributions of having been shown the Contribute Video. “Work Video*Post” and
“Benefits Video*Post” are similarly defined. Video level terms, and other Video interventions controls (“Masterplan
Video” and “Video Shown to Spouse”) are included. In column (2), the sample is restricted to high contributors.
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Table 6: Impact of number of questions or comments, criticisms, and encouragements, by high and low contributors,
in mixed or low meetings, on financial contributors of low contributors
(Dependent variable: financial contributors of low contributors)

(1) (2)

More (+) or less (-) in mixed vs other meetings
From Tables 4 and 5

Attended*Post*Mix 882.968
(256.316)***
Attended*Post*Number questions comments by High No high contributors
in low meetings
Attended*Post*Mixed*Number questions comments by High 77.338 +
(15.255)%**
Attended*Post*Number questions comments by Low 43.934
(12.791)%%*
Attended*Post*Mixed*Number questions comments by Low -136.615 -
(18.839) %5
Attended*Post*Number negative by High No high contributors
in low meetings
Attended*Post*Mixed*Number negative by High -579.445 +
(78.111)%%*
Attended*Post*Number negative by Low -211.722
(83.885)**
Attended*Post*Mixed*Number negative by Low Zero negative comments
in mixed meetings
Attended*Post*Number encourage by High No high contributors
in low meetings
Attended*Post*Mixed*Number encourage by High 604.734 +
(150.967)***
Attended*Post*Number encourage by Low 146.610
(74.371)%
Attended*Post*Mixed*Number encourage by Low -1,517.589 -
(444.176)%**
Observations 2247
R-squared 0.16

Standard errors in parentheses, * significant at 10%; ** significant at 5%; *** significant at 1%. In column (1), the sample is restricted

to low contributors. The dependent variable is the sum of financial contributions from 0 to 9 months after the meeting (Post=1), from 0 to
9 months before the meeting (reference category), or from 9 to 18 months before the meeting (Before=1). The specification is the same as
column (1) Table 2: Attended, Post, Attended*Post, Mix, Attended*Mix, Post*Mix, Attended*Post*Mix, Before, Attended*Before, Mix*Before,
Attended*Before*Mix, Any Video, Work Video, Benefits Video, Masterplan Video, Any Video*Post, Work Video*Post, Benefits Video*Post,
Masterplan Video*Post, Any Video*Before, Work Video*Before, Benefits Video*Before, Masterplan Video*Before. On top of these variables, we
include “Number questions comments byHigh”, i.e. the number of questions or comments asked by other high contributors in the meeting.
We interact this variable with Attended, Post, and Mix, and include all possible variations: Attended*Number questions comments_byHigh,
Post*Number_questions_comments_byHigh, Attended*Post*Number_questions_comments_byHigh, Mix*Number_questions_comments_ byHigh,

Attended*Mix*Number_questions_comments_ byHigh, Post*Mix*Number_questions_comments_byHigh, At-
tended*Post*Mix*Number_questions_comments_byHigh, Before*Number questions comments byHigh, At-
tended*Before*Number questions comments byHigh, Mix*Before*Number questions comments byHigh, At-
tended*Before*Mix*Number questions comments byHigh. We only report “Attended*Post*Number questions comments byHigh”, the

impact of one extra question or comment by a high contributor in a low meeting (which is impossible to estimate since there are no high contributors in
low meetings), and “Attended*Post*Mixed*Number questions comments byHigh”, the impact of one extra question or comment by high contributors
in mixed meetings. Number questions comments byLow is the number of questions or comments asked by other low contributors in the meeting,
and interact this variable with all other variables above. Number negative byHigh is the number of negative comments by other high contributors,
and Number_encourage_byHigh is the number of encouraging comments by other high contributors. In column (2), we report conclusions from Tables
4 and 5 about the behaviour of high or low contributors in mixed relative to other meetings. A + (-) indicates that contributors say more (less) of
those particular comments in mixed meetings relative to other meetings.
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