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Abstract

How do Community Contribution Requirements Affect Local Public Good Provision? Experimental Evidence
from Safe Water Sources in Bangladesh We exploit the random assignment of communities selected to receive a safe
drinking water program to various contribution requirements: cash, labor or no requirement to contribute. Imposing a
cash contribution requirement greatly decreases program take-up, while imposing a labour contribution does not. Program
impact is correspondingly lower under the cash contribution requirement than under the labour contribution requirement
or contribution waiver. The cash contribution requirement screens out communities with low arsenic contamination, but
screening does not lead to increased treatment effects on the treated. Our results suggest that there are substantial welfare
gains to be made in such projects in poor communities by allowing households to contribute in labour rather than cash.
Group Size and Collective Action: Evidence from Bangladesh We provide the first causal empirical evidence from
a real-world setting of the effect of group size on collective action. Exogenous variation in group size arises from an
application of Maimonides' rule, combined with a randomized controlled experiment. We find that when communities are
faced with a collective action problem – to cooperate on a program of safe drinking water provision – in larger groups, per
capita effort falls. Despite larger groups are more successful in installing safe wells, they achieve smaller increases in the
use of safe drinking water, possibly because reduced participation weakens constraints on elite capture.
Experience of Inclusive Institutions and the Value of Participation: Experimental Evidence from Bangladesh
I advance our understanding of institutional development by investigating how citizens value inclusive institutional
arrangements and how these values evolve. Results from an incentivized lab-in-the-field experiment show that citizens
prefer taking collective decisions by a participatory process. Then, exploiting randomly assigned exposure to inclusive
institutions through a Community-Driven Development program, I find that experiencing such institutions changes citizens'
values of participatory governance. However, changes in citizens' preferences do not translate into changes in real-world
participation behaviors or increased adoption of inclusive institutions.
Understanding Institutional Persistence: Exposure to Community-Driven Development and the Value of Autonomy
and Democracy We elicit incentivized preferences over different decision-making processes for a safe drinking water
program: community's own pre-existing local institutions; decision-making by external agents (project staff); imported
democratic and inclusive institutions. We find strong preferences for imported institutions, although influential groups
attribute a higher value to local institutions. These results suggest that local institutions do not reflect majority preferences
and may be dominated by traditional elites. We then measure whether preferences over alternative decision-making
processes differ in communities who have been previously exposed to democratic and inclusive decision-making during a
previous safe drinking water program. We interpret these results within a framework of institutional development.
Keywords: Community-Driven Development; Participatory development; Community decision-making; Participation;
Safe water; Preferences; Beliefs; Policy design; Impact evaluation; Field experiment; Lab-in-the-field experiment;
Randomized Controlled Trial.
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Introduction
Participatory governance has emerged as one of the dominant approaches
in the development sector. It is viewed as an eective way of incorporating local knowledge into the planning, implementation and monitoring of
interventions, and to reinforce stakeholders' sense of ownership of project
assets. Additionally, by encouraging participation and dialogue between
social groups, participatory initiatives are often promoted as a potential
channel to build social cohesion and strengthen democratic values and
practices. Based on these premises, over the past decade, development
projects based on community participation have received a massive injection of funding, notably from the World Bank, and international aid agencies increasingly condition access to their funds on the adoption of beneciary participation components. Similarly, decentralization reforms in
the developing world are often based on institutional settings (e.g. village
meetings) analogous to those adopted in Community-Driven-Development
(CDD).
However, the existing evidence on the eectiveness of participatory
governance provides mixed results, with successful experiences of community mobilization counterbalanced by projects with limited welfare impacts or whose outcomes are distorted in favor of local elites. Additionally,
while participatory programs rely on existing social cohesion and the ability of beneciary communities to solve collective actions problems, CDD
programs have to date been shown to have little or no impact on social
cohesion or governance.
This thesis focuses on a Community-Driven Development program

1
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implemented in rural Bangladesh between 2015 and 2017. The program
consists of a package of subsidies and technical advice to provide new
sources of safe drinking water in communities with a high prevalence of
arsenic contamination. The intervention is located in the north-western
districts of Bogra and Gaibandha and is conducted in cooperation with
the Bangladeshi NGO NGO Forum for Public Health. My dissertation
consists of four self-contained papers that investigate the importance
of dierent features of the program design and the potential of CDD
programs to induce profound social and institutional transformations
in beneciary communities. My doctoral work is mainly empirical and
relies on an extensive data collection that took place between 2015 and
2018, which is described in Figure 1. The results presented in my thesis
provide some explanations for the observed heterogeneity in the success
of participatory initiatives as well as shed some light on one potential
mechanism underlying institutional persistence.

Community contributions  in cash, kind, or labor  constitute a key
component of CDD programs. Co-nancing requirements are seen as a
way of eliciting information about preferences, leading to higher-quality
and better-targeted projects, and to enhance the sense of ownership over
project assets, thus increasing the likelihood of sustainable management in
the future. Community contributions also reduce the costs of project implementation, a relevant aspect when examining the scaling-up potentials
of programs.
However, requiring communities to contribute towards the cost of a
project attenuates its poverty reduction impacts. Financial contributions
requirements may reinforce existing inequalities within communities by
transferring decision power towards those who are better able to meet the
costs of contribution, and they may also legitimize elite capture, if elites
pay the costs of contribution. When contributions are in kind or labour,
they may act as a regressive tax on the poor, with the poor pressured into
making far more substantial contributions than the rich.

2nd wave

2016

01/07/201831/12/2018
Implementation of CDD
2nd wave

15/10/201501/11/2017
1st wave

2019

2019

2019

Implementation of CDD

2018

Follow-up survey

2017

12/02/201831/07/2018

03/12/201631/05/2017

2018

2018

Lab-in-the-eld experiment

2017

Baseline survey

1st wave

2016

03/03/201709/04/2017

Baseline survey

2017

01/08/201518/02/2016

2016
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INTRODUCTION

In Chapter 1 (Together with Selene Ghisol, Ahasan Habib and
Anna Tompsett), we exploit the random assignment of communities
selected

to

receive

the

arsenic-mitigation

intervention

to

various

contribution requirements: cash, labor or no requirement to contribute.
Our

results

indicate

that

requiring

cash

contributions

dramatically

reduces project take-up: despite the fact that the communities agree
on co-funding the project and on a contribution division, they fail to
coordinate the money collection. Requiring contributions in labor does,
in contrast, only lead to a minimal reduction in project take-up. The
cash contribution requirement screens out communities with low arsenic
contamination, but screening does not lead to increased treatment eects
on the treated. Program impact on household use of safe drinking water
is correspondingly lower under the cash contribution requirement than
under the labour contribution requirement or contribution waiver.

Community size Development interventions frequently depend on some
type of community collective action, such as group decision-making, the
maintenance of a communal asset, or participatory monitoring or management. A rich theoretical literature identies several factors that may
impede or facilitate collective action, such as ethnic diversity, pre-existing
inequality or group size. Dierently from inherent community characteristics  which cannot be changed by policymakers, at least in the short run
 one project characteristic that almost always lies within the control of
a policymaker is the scale of a project: for example whether to implement
an intervention at the village level or the district level. As a result, establishing whether collective actions are more likely to succeed in larger or
smaller communities can have direct and signicant policy implications.
To provide causal evidence on how group size aects collective action, in Chapter 2 (together with Ahasan Habib and Anna Tompsett),
we exploit a project rule that generates exogenous variation in the size
of communities that receive the arsenic-mitigation program. In order to
implement the intervention in communities of a manageable size, we treat
administrative units smaller than 250 households as one treatment unit,
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and administrative units larger than 250 households as two treatment
units, and so on and so forth at other thresholds which are multiples of
250.
Exploiting these sharp changes in treatment unit size, we nd that
implementing the intervention in larger communities reduces attendance
and active participation at the village meeting, especially among women.
Larger communities are nonetheless overall somewhat more successful
in installing safe wells. However, despite the additional wells installed,
larger groups achieve smaller increases in the use of safe drinking water,
possibly because reduced participation weakens the constraints on elite
capture.

Perceived value of participatory governance

Beyond potential im-

provements in project outcomes, advocates of community involvement in
public service delivery and monitoring often argue that there is an intrinsic value in community participation in decision-making, especially in
contexts where citizens feel disengaged from policymakers and local administrations. Deliberative processes might create a sense of legitimacy for
resource allocation, and beneciaries often seem to value being consulted
and involved. At the same time, the exercise of voice and choice can be
costly, for instance because of the opportunity cost of the time dedicated
to participation or the social and psychological costs of conictual deliberations. While the perceived benets and costs from participation have
received little attention in the literature, these considerations can have
important welfare implications for target beneciaries of participatory initiatives and they should be carefully taken into account when designing
and evaluating these interventions.
In Chapter 3, I provide evidence on this topic by describing the individual demand for participatory decision-making as well as the instrumental and intrinsic value that citizens attribute to it. I implement an incentivized lab-in-the-eld experiment to elicit agents' willingness to pay for
participatory decision-making relative to an alternative option designed
to have the same unconditional expected monetary outcome as the partic-
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ipatory process. My results indicate that citizens prefer to take collective
decisions by an inclusive process, and these preferences are driven by both
instrumental and intrinsic considerations. Actively choosing to participate in decision-making is correlated with characteristics associated with
greater inuence over decisions (e.g. education and leadership status) and
lower costs of participation (e.g. gender), indicating that participation in
community decision-making is highly selected.
The lab-in-the-eld experiment presented in Chapter 3 has the advantage of neatly isolating the instrumental and intrinsic value of inclusive
institutions. An obvious concern is to what extent my results will extend to
contexts where participatory decision-making is applied to real-world community decisions and real-world alternative decision-making processes. In
Chapter 4 (together with Ahasan Habib and Anna Tompsett), we address
these considerations by eliciting truthful individual evaluations for different types of institutional arrangements with respect to a future safe
water intervention: 1) community's own pre-existing local institutions; 2)
decision-making by outsiders (project sta ); 3) imported democratic and
inclusive institutions.
We

nd

that

most

households

favor

decision-making

by

the

community to decision-making by outsiders, indicating that households
value

autonomy

and

being

consulted

and

involved

in

decisions

for

their community. At the same time, most households prefer imported
institutions to their own local institutions. Preferences are partly driven
by

respondents'

socio-economic

background,

and

inuential

groups

attribute a higher value to local institutions. These results suggest
that local institutions do not reect majority preferences and may be
dominated by traditional elites.

Institutional development A long-standing belief in development practice is that exposure to democratic or inclusive decision-making processes
can induce local institutional changes. In principle, exposure to CDD
projects could aect local institutions through several channels, for instance by building social cohesion, reinforcing the capacity for collective
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action, fueling a learning process regarding the dynamics and outcomes
of participatory decision-making, or strengthening democratic values and
practices.
However, the exposure to CDD programs does not seem to aect
governance and local institutions. One potential explanation is simply
that the temporary experience of democratic and inclusive institutions
does not increase the value that citizens attach to them. In Chapter 3
and Chapter 4, we directly test this explanation. We exploit randomly
assigned exposure to inclusive institutions through the CDD program in
order to provide evidence of whether exposure to participatory practices
changes citizens' preferences for democratic and inclusive institutions.
In Chapter 3, I rely on preferences and beliefs measured through the
lab-in-the-eld experiment. My results indicate that citizens prefer taking
collective decisions by an inclusive process, and these positive evaluations
are reinforced by the exposure to the CDD program. The overall eect
is primarily driven by an increase in the value that citizens attach to
inclusive decision-making practices per se, above and beyond instrumental
considerations. In Chapter 4, we test whether preferences over alternative
decision-making processes with respect to a future safe water intervention
dier in communities which have been previously exposed to democratic
and inclusive decision-making during the previous CDD program.
The remaining important question is: Are these changes in citizens'
value of inclusive institutions and participation sucient to induce
changes in real-world participation choices and, ultimately, on local
governance?

Consistent

with

the

previous

literature,

our

evidence

indicates that the answer is a qualied no, at least in the short run. One
possible explanation is that institutions are persistent and constrained
by

the

existing

social

and

political

structures

within

society

and

realized institutions can simply not truly reect the social and political
preferences of the majority of the population.

Concluding remarks

This thesis aims at advancing our understanding

of participatory governance, investigating how to design successful partic-
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ipatory development programs and decentralization reforms and whether
these initiatives can fuel broader social and institutional changes. Chapters 1 and 2 have direct implications for policy-makers designing participatory programs or decentralization reforms, demonstrating that some design choices  requiring community contributions and the scale at which to
implement a project  can be crucial for the success of community-based
decision-making and collective action. Chapters 3 and 4 show that citizens
care about participating in collective decisions for their community and
that the exposure to participatory initiatives changes how they value new
democratic and inclusive institutions. Although these shifts in preferences
are not sucient to induce changes in real-world participation behaviors
or an increased adoption of inclusive institutions in the short term, they
can represent a fertile ground for follow-up interventions to strengthen
civil society and support citizens' involvement in public consultations and
demands for political transformations.
With this thesis, I also hoped to draw attention to and stimulate the
discussion around some overlooked aspects of participatory governance
and to create new avenues for future research on these topics.

CHAPTER 1

How do Community
Contribution Requirements
Aect Local Public Good
Provision? Experimental
Evidence from Safe Water
Sources in Bangladesh
1.1 Introduction
The majority of participatory development programs mandate community contributions in cash or kind (see e.g. White et al., 2018). Advocates
Joint with Selene Ghisol, Ahasan Habib and Anna Tompsett. This project is realized in collaboration with NGO Forum for Public Health. We thank Sabbir Ahmed,
Cristina Altomare, Tillmann von Carnap, Merve Demirel, Md. Shahadat Hossain,
Jahirul Islam, Md. Tariqul Islam, Md. Rezwanul Karim, Rezaul Karim, Ranjan Kumar Mohonto, Mir Abu Raihan, Lorenzo Schirato, and Tahmid Sharif for exemplary
research assistance and support. We are grateful for funding from the Swedish Research
Council Development Research, the International Growth Centre and the International
Initiative for Impact Evaluation.
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of such requirements argue that they improve targeting, by screening out
communities with lower demand, and create buy-in or a sense of ownership over project assets, increasing the likelihood of sustainable management in the future. Leveraging community contributions towards project
costs also increases eciency, by allowing implementing organizations to
share scarce funding resources across a greater number of communities.
However, requiring communities to contribute towards the cost of a project
attenuates its poverty reduction impacts and may exclude the poorest
communities from participation. Where contribution requirements are nancial, they may reinforce existing inequalities within communities by
transferring decision power towards those who are better able to meet
the costs of contribution. Financial contribution requirements may also
legitimize elite capture, if elites pay the costs of contribution. When contributions are in kind or labour, they may act as a regressive tax on the
poor (Mansuri and Rao, 2004).
In this study, we provide the rst experimental evaluation of the impact of a community contribution requirement on a development intervention. We randomly assign a community contribution requirement in cash
or in labour to communities that receive an otherwise identical intervention. The intervention is a package of technical advice and subsidies for
safe sources of drinking water. We conduct the study in 171 communities
in rural Bangladesh in which, at baseline, the majority of households use
sources that are contaminated with naturally-occurring arsenic.
All program features are identical except that communities are randomly assigned to one of three contribution requirements. Communities assigned to the

cash contribution

are required to contribute ap-

proximately 10% of the cost for each well they wish to install, or 6,000
Bangladeshi taka (BDT). Communities assigned to the

labour contri-

bution are required to contribute a nominally similar amount in manual
labour, corresponding to 18 person-days, each valued at the local unskilled
daily wage rate of 300 BDT, totalling 5,400 BDT. The remaining communities benet from a

contribution waiver and receive the intervention at

full subsidy. A randomly-assigned control group receives no intervention.
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The program features that are identical across communities are as
follows. 1) We oered all communities the opportunity to install either
one or two new safe water sources, depending on community size. 2) All
communities had to coordinate a community decision-making meeting,
with representation requirements for women and the poor. Communities
then had to take project decisions at the meeting, by unanimous consensus, including where to locate any new wells within the community. 3)
Communities had to secure a technically suitable site for water source
installation and obtain permission from the landowner for installation on
the site.
We study how the contribution requirements aect: i) take-up of the
project and the types of communities who select into the project; ii) which
individuals or groups meet the cost of the contribution; iii) the decisionmaking process, and iv) the overall impact of the project in terms of
improving access to safe drinking water, measured using objective data
from a large-scale water quality testing program.
We nd a very substantial negative eect on take-up of the cash contribution requirement relative to the labour contribution requirement and
contribution waiver treatment arms. Communities successfully complete
all of the required steps for well installation in only 23% of communities
under the cash contribution arm, compared to 85% of communities under
the labour contribution arm and 88% of communities under the contribution waiver arm. Field sta record that communities who drop out under
the cash contribution requirement do so exclusively because they fail to
raise the cash contributions, despite successfully organizing community
meetings and taking collective decisions on well locations. In contrast,
under the labour contribution requirement and contribution waiver, eld
sta report that the primary reason for less than full take-up is failure to
secure a suitable site.
One potentially important explanation for the lower take-up rates
under the cash contribution treatment is that the real value of time in
the study communities appears to be less than one quarter of its nominal
value. As a result, despite their nominal near-equivalence, the real cost

12 COMMUNITY CONTRIBUTIONS AND LOCAL PUBLIC GOODS

of the labour contribution requirement may be less than 25% of the cash
contribution requirement.
We nd little quantitative evidence over a range of metrics that either contribution requirement systematically excludes poorer communities. However, we nd a moderate eect of the cash contribution requirement on screening with respect to arsenic contamination. Under the
cash contribution requirement, communities who successfully complete
all project requirements for well installation have 18% higher rates of arsenic contamination, at the WHO standard, than communities who do not
successfully complete these requirements. Under the contribution waiver,
successful communities have 11% higher rates of arsenic contamination
than unsuccessful communities, while under the labour contribution requirement, successful communities actually have 3% lower rates of arsenic
contamination than unsuccessful communities.
When communities do successfully raise the cash contributions, they
do so by coordinating contributions from a large number of households
(approximately

13),

a

larger

number

than

the

recorded

number

of

contributing households in communities that successfully coordinate the
labour contribution requirement. We nd no evidence that the labour
contribution requirement is systematically borne by poorer households.
Indeed, under both contribution arms, poorer households are less likely
to contribute.
The results suggest that debate over project sites is most intense
with more households participating actively in meetings and more potential locations discussed for each tubewellunder the labour contribution
requirement, and least intense under the cash contribution requirement.
However, communities assigned to the waiver contribution requirement
choose the most socially optimal locations, as measured by predictions of
use at a given location based on the baseline distribution of households
and arsenic contamination.
We estimate the impact of the intervention using a systematic program of arsenic water quality testing in both household drinking water
and at water sources, comparing the changes in exposure to arsenic con-
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tamination in the treated groups to the control group, which received
no intervention. Exposure to arsenic falls to a greater extent under the
labour contribution requirement and the contribution waiver than under
the cash contribution requirement. Despite the screening eect we discuss
above, the treatment eect in communities that successfully install wells is
no larger under the cash contribution requirement than under the labour
contribution requirement or the contribution waiver.
Overall, we nd little evidence that the cash contribution treatment
facilitates or legitimizes elite capture in this context. However, we caution
that our results may not be generalizable. Our project design contained
a number of other features which may have constrained elite capture. We
imposed a consensus-based approach to decision-making, which Madajewicz et al. (2019) show reduces elite capture relative to an unregulated
community decision-making process. We also showed communities maps of
baseline arsenic contamination during decision-making meetings. Anecdotal evidence suggests that this also reduced elite capture, by discouraging
elites from promoting or supporting decisions that were egregiously unfair with respect to baseline arsenic contamination. If we built wells on
privately-owned land, we required landowners to sign contracts committing to maintaining open access to the well. Field sta also discouraged
communities from accepting allocations under which one household paid
the cash contribution for a well installed on their own land. The eect of
cash contribution requirements on elite capture may dier in the absence
of such constraints.
We contribute to a growing literature which provides experimental
evidence of the consequences of imposing requirements for dierent types
of participation on the impact of community development projects.

1

Our

main contribution is to provide the rst experimental evaluation of the
eects of a community contribution requirement on a development intervention. Additionally, we provide the rst experimental comparison of the
eects of a cash and labour contribution requirement. Our study draws

1

See e.g. Alatas et al. (2013), Björkman and Svensson (2009), Madajewicz et al.

(2019), Olken (2010).
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upon a rich non-experimental literature which provides descriptive evidence regarding the same research questions.

2

However, none of these

studies directly compare outcomes when the same project imposes dierent types of contribution requirement.
The closest related study is Beath et al. (2018), who compare decisions
taken when a project is funded by a block grant to those taken when a
similar project is funded by vouchers through a voluntary contribution
mechanism (VCM). Beath et al. nd that people debate for longer and
choose projects that are less closely aligned with leader preferences under
the voucher-funded VCM. However, Beath et al. have limited data on
implementation or impact and the welfare eects of the policy change
are ambiguous, because only 58% of the available funds were spent on
public goods under the VCM. Additionally, Beath et al. impose equality
of ability to contribute via the voucher scheme, when a central point
of interest is the eect of contribution requirements under inequality of
ability to contribute.
Our study also relates to an experimental literature which varies the
price of a private health good with externalities (Ashraf et al., 2010, Cohen and Dupas, 2010, Kremer and Miguel, 2007). Imposing a price on a
private health good is, as with the community contribution requirement,
intended to improve screening, by ensuring that the goods go to those
who place a higher value on them, and believed to increase use of the
goods, through sunk cost eects. Importantly, however, the negative consequences of imposing a community contribution on a local public good
project could be very dierent, because of eects on the within-community
distribution of costs and benets. Our results do, however, coincide with
Kremer and Miguel (2007) and Cohen and Dupas (2010), who nd very

2

Robinson and Stiedl (2001), Chase (2002), and Ravallion (2009) discuss the neg-

ative consequences of self-nancing on distributional outcomes, in terms of anti-poor
targeting. White et al. (2018), in a mixed methods evidence synthesis, also review several cases where self-nancing requirements either discouraged poor communities from
applying to development programs or excluded their participation. Bowen (1986) and
Ribot (1995) describe cases where labour contribution requirements are disproportionally met by the poor. Wong et al. (2013) describe a negative correlation between project
quality and the share of project expenses met by the community in rural China.
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large reductions in take-up of goods with large private or social benets
with the introduction of positive prices. As in Ashraf et al. (2010), we
nd eects on screening, although in our case, they do not translate into
larger treatment eects on the treated.
Our results have important policy implications. First, our results suggest that imposing contribution requirements in labour instead of cash
may have a welfare advantage in poor rural communities, because in many
such areas the real value of time is far lower than its nominal value (see
e.g. Kremer et al., 2011). In such communities, allowing contribution requirements to be met in labour instead of cash may imply lower real costs.
The advantage of labour over cash most likely reverses with growing income, as soon as the opportunity cost of time becomes suciently high.
Allowing communities to choose between labour and cash contributions
may be the welfare-maximizing approach, as proposed, for example, by
Baland and Platteau (2018).
However, our results question the logic of imposing a community contribution requirement at all. Imposing the labour contribution requirement does not yield systematic advantages over the contribution waiver,
and on some metrics, it performs worse. In future work, we will characterize whether the labour contribution requirement results in meaningful cost
eectiveness gains over the contribution waiver, and additionally, whether
there are any dierential long-run eects of imposing a labour contribution
requirement relative to a contribution waiver.
The rest of this paper proceeds as follows. Section 1.2 describes the
context and Section 1.3 the intervention. Section 1.4 denes the study population and the sample. Section 1.5 describes the randomization process.
Section 1.6 provides an overview of our data and section 1.7 describes our
empirical approach. Section 1.8 provides detail on our results and section
1.9 concludes.
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1.2 Context
The context for this study is rural Bangladesh, where access to safe drinking water remains elusive (Human Rights Watch, 2016). The problem is
primarily a scarcity of high quality drinking water sources.
Our study population, like the vast majority of rural Bangladeshi
households (Human Rights Watch, 2016), depends primarily on shallow, hand-pumped tubewells for water for drinking and cooking. Education campaigns originally promoted use of these shallow tubewells as a
safe alternative to surface water, which is prone to microbial contamination. However, shallow groundwater in Bangladesh is contaminated with
naturally-occurring arsenic, a fact that was unknown when shallow tubewells were promoted because arsenic is undetectable without water quality
tests.
Long-term

exposure

to

arsenic

leads

to

a

number

of

serious

health conditions, including internal and skin cancers. Daily use of
arsenic-contaminated water at the Bangladeshi safe water standard of 50
parts per billion (ppb)which is itself ve times higher than the WHO
standard of 10ppbis associated with an additional 1 in 100 lifetime
risk of cancer, rising to more than 1 in 10 for water that is highly
contaminated (Smith et al., 2000). By the time the arsenic contamination
problem was discovered, an epidemic of diseases associated with arsenic
exposure was already established, called the largest poisoning of a
population in history (Smith et al., 2000).
At baseline, in our study population, 63% of households have drinking
water that tests positive for arsenic contamination at the WHO standard
and 24% of households have drinking water that tests positive for arsenic
at the less conservative Bangladeshi threshold. Contamination at these
rates implies a mean baseline additional lifetime risk of cancer of 0.6% in
our study communities, approximately equivalent to one additional death
from cancer in each study community.
Eorts to provide safe drinking water in communities aected by arsenic contamination have primarily focused on installing deep tubewells,
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as in the intervention we study in this project. Deep tubewells draw water
from a deep aquiferan underground layer through which groundwater
owsthat is free from arsenic and fecal contamination. In our study
area, the deep tubewells we construct cost around 60,000 Bangladeshi
taka (BDT) to install.
At baseline, the vast majority of households report that their communities need new sources of safe drinking water and that they would
be willing to participate in a collective action to provide the source.

3

Mean stated preference willingness to pay (WTP) for a new source is is
110 BDT, when the hypothetical source is located in what the household
considers to be the socially optimal location. Households expect wells installed in socially optimal locations to be 2.5 minutes walking distance
from their households. Mean WTP rises to 266 BDT when the hypothetical water source is located in the household's privately preferred location.
Privately-preferred locations are on average 1.3 minutes walking distance
from their household. Both these values lie far below the true installation cost and considerably below the value of the required community
contribution. Only a handful of households in the whole sample reported
individual stated preference WTPs that exceeded the required community
contribution.
Households report WTP in terms of time which have nominal values
that are substantially larger than the WTPs in cash. Households report
being willing to contribute 9.9 hours of their time for the hypothetical
source constructed in the socially optimal location. Valued at the local
unskilled daily wage rate of 300 BDT for a 6-hour working day, this is
nominally equivalent to 495 BDT or 4.5 times the WTP in cash. The implied real monetary value of a 6-hour working day among study households
is a median of 75 BDT, with a distribution that is close to log normal:
10% of households have valuations below 7.5 BDT (0.09 USD) and 10%
have valuations above 7,500 BDT. 80% of households have valuations of
time that are strictly lower than its nominal value. Wealthier households,

3

At baseline, 99% of households report that their community needs a new source

of safe drinking water and 98% that their household would participate in a collective
action to provide that source.
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unsurprisingly, have considerably higher monetary valuations of time.
The WTPs in both cash and time are both stated preference values,
and should thus be interpreted with some caution. However, they provide
strong preliminary evidence for lower WTPs in cash compared to labour
in the study area.

1.3 The intervention
The intervention we study is a program of subsidies and technical advice
to provide deep tubewells. We implement the program in geographically
well-dened communities of between 50 and 250 households, which we dene using administrative lists and geographical information. We oer to
subsidize installation of one or two tubewells, depending on community
size, so that larger communities were oered two tubewells and smaller
communities were oered one tubewell.

4

All program activities are imple-

mented by our partner NGO, NGO Forum for Public Health.
Most features of the intervention design are held constant across all
three contribution treatment arms. Field sta initiate the program by
visiting each community to inform households about the intervention and
collect basic information. Field sta then coordinate small group meetings
in each geographical cluster at which they provide information about the
program, before coordinating a full community meeting at an agreed-upon
date and time. Only one community declined to organize a community
meeting, citing lack of interest in new sources of safe drinking water.
All households are encouraged to attend community meetings, although not all do so. Project sta impose a quorum and representation
requirements for both women and the poor.

5

In practice, on average about

50% of households are represented at the meeting. Meeting attendance
rates are relatively homogeneous across income categories, with represen-

4
5

See Cocciolo et al. (2019b) for details.
On three occasions, eld sta had to reschedule for another date because the

minimum participation requirements were not fullled.
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tation rates varying on average between 47% and 55%, across a range
of income categories. Female representation is lower, with around 27%
of households being represented by a female household member at the
6

meeting, varying between 24% and 29% across income groups.

The main purpose of the community meetings is to take key decisions related to project implementation. Communities took decisions by
unanimous consensus, facilitated by project sta. The key decisions were
how many, if any, of the oered wells to install and where to construct any
wells the community chose to install. Communities could choose any technically feasible location, on private or public land. Technical feasibility is
dened by the presence of adequate drainage, sucient distance from potential groundwater contaminants such as pit latrines, and sucient space
and overhead clearance for the well installation equipment. If communities
chose sites on private land, we required the landowner to formally agree
to allow construction of a well on their land and to maintain open access
to the site during the lifetime of the source. Decisions taken about well
locations at meetings were binding and could not be later amended.
The average community meeting took just under an hour and a half. If
communities did not reach consensus at the rst meeting, we rescheduled
another meeting, up to a theoretical maximum of three, until consensus
was reached. In practice, no community held more than two meetings.
Only one community which organized a meeting failed to reach an agreement. In this community, they declined to hold further meetings after a
second meeting was unsuccessful in reaching agreement. In this community, we did not continue with the intervention.
Communities also had to decide how to divide any required contributions between the households. Some communities took these decisions
at the meetings; others took the decision after the meeting. We did not
require communities to take these decisions at the meeting.
The rules we impose on the decision-making process are designed to
encourage participation, reduce the likelihood that inuential groups or

6

These statistics reect project records. Project records coincide with self-reported

data in 85% of cases (Appendix Table 1.E1).
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individuals could co-opt the decision-making process, and ensure that everyone is guaranteed the right to express his/her voice, at least

de jure.

Field sta explained the decision-making process at the small group meetings held in preparation for the community meeting, encouraging all community members to participate in the process, particularly women, given
that they bear a larger share of the responsibility and burden of collecting
water for their families.
Project sta also provide some information during the meetings. Both
small group and community meetings were opened with a short briefing about water safety issues. During the meetings, eld sta displayed
large-scale maps of the community, showing all water sources and their
contamination status, which eld sta created using data from a baseline
water census. We note that implementing organizations would not normally have access to such rich data on baseline contamination. We return
to the question of whether displaying these data aected the decisionmaking progress in Section 1.8.
The three treatment arms diered only in one respect: whether and
how communities were required to contribute towards the costs of well installation, which totalled approximately 60,000 Bangladeshi taka (BDT).
We randomly assigned communities to one of thee contribution requirements. Communities assigned to the

cash contribution treatment were

required to raise 6,000 BDT per installed water source. Communities assigned to the

labour contribution

treatment were required to provide

a total of 18 person-days of labour during the installation process. Each
person-day consisted of 6 hours of labour valued at 300 BDT, consistent
with local norms for unskilled manual labour. The nominal value of the
labour contribution requirement was thus 5,400 BDT, similar to the cash
7

contribution arm.

Communities assigned to the

contribution waiver

were informed that they would not be required to contribute anything to
the project. The subsidy level thus varies across the three treatment arms

7

It was in practice dicult to increase this requirement further. Well construction

takes around 72 hours with well construction crews working in shifts for 24 hours a
day until construction is complete. 18 person-days consisted of 3 people for each of 6
6-hour shifts, which was simple to understand and implement.
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between 90 and 100%.
We designed the cash and labour contribution requirements to maximize comparability between the two treatments. Note, however, that despite the nominal near-equivalence in value of the cash and labour contributions, the real value of the labour contribution is considerably lower
perhaps less than a quarterof the cash contribution, because of the low
value of time in this context. The agreement with the contractor who
installed wells also valued the labour contribution at less than its nominal value: the unskilled labour contribution only displaced 3,000 BDT in
paid labour, because not all the tasks involved in well construction were
suitable for the unskilled, inexperienced community members.
Other features of the cash and labour contribution requirement necessarily diered. We gave communities assigned to the cash contribution
requirement a maximum of 12 weeks to raise the required amount, during
which time project sta visited the community several times in order to
8

remind the communities of the deadline and monitor progress.

Commu-

nities assigned to the labour contribution requirement signed a contract
committing to provide the labour contribution at a time to be agreed
upon with eld sta and contractors. In practice, the timing was mostly
driven by contractor availability. Communities knew in advance approximately when the labour contribution would be required, but there was
some uncertainty about the exact date until a few days before installation.
The exact date depended on how long it took to install the well scheduled
immediately beforehand, which varies as a function of local hydrogeology,
and cannot be determined ex ante.
We attempted well installation if communities raised the cash contribution, if required; committed to providing the labour contribution,
if required; or otherwise had agreed on a technically acceptable site. Installation of the wells uses local technologies, primarily driven by human
manpower. Successful installation implies reaching a safe aquiferan underground layer through which water owsseparated from the contami-

8

Field sta initially give them a six week deadline, which could be extended twice

for an additional three weeks on each occasion.
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nated aquifers near the surface by an impermeable layer through which the
contaminated water cannot pass.

9

Field sta monitored the construction

process and tested water quality before nalizing construction.
In around 10% of cases, well installation was not successful.

10

We

discuss how this inuences our impact evaluation results in Section 1.8.
When well installation was not successful, we returned cash contributions
to the communities or, since labour contributions could not be refunded,
compensated households who had contributed labour at the nominal value
of their time. These terms were designed to ensure that the community
contribution was risk-free under both contribution treatments.

11

In prac-

tice, we only refunded communities cash or compensated them in a small
number of cases.
After nalizing construction, project sta organized a community
meeting with well users to appoint two caretakers, one man and one
woman. Field sta trained the appointed caretakers in well maintenance
and simple repair, and provided them with tools and manuals. As in most
development projects, we did not have a budget to fund ongoing maintenance.
Field sta recorded which households contributed towards the cash
and labour contributions. Cash contribution records coincide very closely
with self-reported data on cash contributions from surveys, with 96% of
survey responses coinciding with project records (Appendix Table 1.E2).
Labour contribution records coincide somewhat less closely, with 84% of
survey response coinciding with project records. In both cases, most of the
dierence is accounted for by households which report contributing during
the surveys but were not recorded as contributing in project records.
Among households for whom we have both self-reported data and

9
10

Safe aquifers are initially identied by sediment colour and type.
Installation could not be completed either because of the presence of an impene-

trable rocky layer or because of a sandy layer which caused the excavation to collapse
during the process of replacing the drill bit with the permanent tubewell pipe. In some
cases, we attempted well installation at multiple sites, each chosen at a new community
meeting.

11

In practice, note that compensating communities for their time at its nominal value

represented a real transfer.
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project records of contribution amounts, mean household cash contributions were 400 BDT, according to project records, and 444 BDT, according
to self-reported data. In contrast, mean household labour contributions
were 22 hours, according to project records, but only 7 hours, according to self-reported data. Estimating total contributions for tubewells for
which communities successfully met contribution requirements, median
total cash contributions are 6,900 BDT and median total labour contributions 93 hours, approximately 86% of the intended labour contribution
requirement. The fact that lower contributions are recorded under the
labour model may reect the fact that some households did not work
complete shiftsproject sta monitored labour contributions frequently
but not continuouslyor that households did not regard their full shifts
as work, in part because the labour requirements were not continuous.
Households who gave labour contributions also reported the amount
of money they would normally receive for working the hours they contributed. Among contributing households, 30% reported that the value
of their time was the same as its market value, 28% reported a lower
value of time, and 42% reported a higher value of time. Households who
contributed more time reported a lower market value of time. The median total value of reported labour contributions in tubewells for which
communities gave the labour contribution was 3,820 BDT.

1.4 Study population and sample
1.4.1 Study population
Our intervention is located in north-western Bangladesh, in Shibganj
and Sonatala Upazilas in Bogra District and in Gobindaganj Upazila in
Gaibandha District, as shown in Figure 1.1. The study area lies outside
the epicentre of the arsenic contamination. However, government ocials
and national media reported high levels of arsenic contamination in the
study region and the area had received low levels of prior intervention.
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Our implementing partner, NGO Forum for Public Health, viewed this
as an advantage, because they thus expected the marginal impact of the
program to be high.
The study population consists of rural communities, with 40% of
household heads employed in agriculture and a further 7% identifying
themselves as landowners. Most households identify themselves as poor,
low income or of middle income.

12

Within the study area, we targeted

communities with high levels of arsenic contamination, using the limited
data on arsenic contamination available before our study to pre-select
candidate communities and then screening these candidate communities
using water source testing.
We dened geographically contiguous communities of between 50 and
250 households using administrative lists, dividing larger villages into
smaller communities along natural boundaries. Given our study budget,
we did not expect to be able to successfully implement the intervention or
detect impacts in communities larger than 250 households. We recruited
communities to the study until we had exhausted our expected budget
for implementation. The nal criteria for eligibility was that either more
than 25% of community water sources were contaminated with arsenic at
the WHO threshold, or more than 15% of community water sources were
contaminated (at the same threshold), and these sources formed a distinct
13

spatial cluster.

Our experiment is designed around the provision of arsenic-safe deep
tubewells. This motivates our focus on communities exposed to arsenic
contamination at baseline.

14

The correlation between arsenic contamina-

tion and wealth varies across Bangladesh (e.g. Buchmann et al., 2019,
Madajewicz et al., 2007). In our study area, it is negatively correlated
with proxies for wealth. However, as we show in Cocciolo et al. (2019a)
using data from BBS and UNICEF (2015), communities in the study area

12

Appendix Table 1.E3 provides further baseline summary statistics on socio-

economic characteristics.

13

We provide further details on recruitment to the study in Appendices 1.A.1 and

1.A.2. The rules we used to dene communities were designed with the goals of a
complementary study in mind, see Cocciolo et al. (2019b).

14

Appendix Table 1.E4 describes baseline access to safe drinking water.
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are otherwise quite similar on a range of characteristics to other communities in rural Bangladesh.

1.4.2 Sample
In total, we recruited 171 communities to the study. We then sampled
households from these communities at random, using STATA's pseudorandom number generators and community administrative lists as a sampling frame.

15

We targeted 40 households per community at baseline.

Enumerators successfully located and surveyed 93% of the originally targeted households.

16

We provided a list of randomly sampled alternative

households which enumerators surveyed if they were unable to locate the
originally-targeted households. In total, we successfully conducted the
baseline household survey in a total of 6,529 households across 171 communities.
The nal mean number of households surveyed in each community
was 38. Because of errors in the administrative lists or in the geographical
information we used to dene communities, which we corrected when we
discovered them, the number of households in each community is slightly
more or less than 40 at baseline in some cases.
At follow-up, we attempted to resurvey all households we had surveyed at baseline. We additionally sampled new households to ensure that
we would have follow-up data from a minimum of 40 households in each
community. We also oversampled households from three populations of
specic interest to our study: households identied at baseline as community leaders by at least two other households in the baseline sample;
network-central households, listed by at least 4 other households in the
baseline sample as part of their social network; and households who played
an important role in project implementation, either because they contributed cash or labour, were the landowner for a site where we installed
a well, or were selected as a well caretaker. In total, we targeted 8,011

15
16

Appendix 1.A.3 provides further details.
Noone was home in 5% of targeted households and the household could not be

located in 2% of targeted households. A total of 9 households declined to participate
in the survey during the consent process.
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households at follow-up and successfully completed the follow-up survey
with more than 99% of targeted households. Among household surveyed
at baseline, attrition between baseline and follow-up was 0.12%.

17

Throughout this study, we primarily use the randomly-sampled households in our household-level analyses, except where otherwise noted. Since
the unit of analysis diers between analyses, we use weights throughout
so that each community counts equally in summary statistics.

18

1.5 Randomization of the intervention
Among the 171 study communities, we randomly assigned 129 to receive
the intervention under one of the three contribution treatment arms. In
total, our sample therefore consists of 43 communities under each of the
three contribution treatments and 42 communities assigned to a control
group, which received no intervention.
We randomly assigned communities to treatment arms at public lottery meetings. We held one public lottery meeting in each union, the smallest rural administrative unit,

19

so that we could invite representatives

from study communities. Using public lottery meetings to assign treatment ensured transparency and legitimacy for project sta. We viewed
this as especially important given that we oered the same program under
dierent conditions in dierent communities. We anticipated that information about the dierent conditions would spread, and this was indeed
the case. All public lottery meetings were conducted in the presence of
both local and international members of the research team or research
assistants.
At each lottery, we entered the names of the eligible communities in
the union into a box, and drew the names in random order, assigning
communities to treatment statuses in the order they were drawn. Figure

17

Attrition is very low primarily because we targeted households rather than indi-

viduals, and it is relatively rare in this context for entire households to migrate.

18
19

Appendix 1.B provides further details on our weighting scheme.
In one large union, Deuli, we held two separate lotteries.

DATA

27

1.3 shows that the distribution of communities across treatment arms is
geographically well balanced. We also conrm that communities assigned
to dierent treatment arms are statistically equivalent at baseline (Appendix 1.D). Since the lottery design implies that treatment assignment
is stratied by union, we account for union-level stratication in all analyses which compare outcomes across treatment arms.
Since treatment is randomly assigned to communities, we can compare outcomes in treated and control groups and attribute any dierences
to the causal eect of exposure to treatment under a given contribution
requirement. Further, we can compare outcomes in communities treated
under dierent contribution requirements and attribute any dierences to
the causal eect of varying the contribution requirement.

1.6 Data
We use a matched household-water source panel dataset. We primarily collected baseline data between August 2015 and February 2016 and followup data between January and May 2018. For 16 communities, we collected
baseline data in March and April 2017, after securing additional funding
to extend our sample size. Figure 1.2 shows a project timeline.
Enumerators conducted household surveys with the household head,
their spouse, or another adult representative of the household. The interviews were conducted in Bengali and participation in the household
survey was always conditional on giving oral informed consent. The interview covered household demographics, health, wealth, social networks,
and behaviour related to water collection and use. At follow-up, in treated
communities, we also asked questions about household awareness of and
participation in program activities, and their opinions about the intervention.
We match households to the water source(s) they use to obtain water
for drinking and/or cooking at both baseline and follow-up, selected water
sources from a comprehensive list of all the water sources in each commu-
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nity. We created the list of water sources in each community via a baseline
water source census, adding project-installed wells to the list at follow-up.
Water sources were identied using text descriptions of their location and
if relevant the owner of the well. We conrmed that the correct match
was chosen by showing a photograph of the chosen water water source
and asking households to conrm that the correct well was depicted. Enumerators could add a water source if the household was unable to locate
their water source from the list.

20

Our dataset includes geocoordinates for

all households and all the water sources they use.
To provide an objective measure of program impact, we measure arsenic contamination in both household drinking water and at all water
21

sources used by households.

At baseline, we also measured arsenic con-

tamination in all other community sources as part of the baseline water
source census. These data allow us to observe the universe of water source
choices available to households at baseline.
We test for arsenic contamination using the EZ Arsenic High Range
Test Kit (or Hach Kit). The test measures arsenic levels within the range
of 0-500 ppb (parts per billion) with the following increments: 0, 10, 25,
50, 250, 500. The Bangladeshi safe water standard is 50 ppb, while the
WHO standard is 10 ppb. We informed households of the results of the
22

test at the time of the survey.

To test household drinking water, we

requested that households obtain a sample of drinking water the same way
they would if someone in the household wished to drink. To test source

20

At baseline, 2% of households could not locate their main water source on the

list. At follow-up, this gure was 14%, reecting the fact that the baseline census data
did not capture new sources built between baseline and follow-up. We provide further
details on how we match households to water sources at baseline and follow-up in
Appendix 1.C.

21

We also collected data on fecal contamination to evaluate the broader impacts of

the intervention on drinking water quality. We report these results in Cocciolo et al.
(2019a). We focus on arsenic contamination in this study because the eect of new
water source construction on fecal contamination in household drinking water is ambiguous, because improvements in source water quality may be oset by increased
recontamination during transport and storage (Kremer et al., 2011, see e.g.).

22

Enumerators also provided all households with contaminated sources with infor-

mation about ways to reduce or avoid exposure to contamination in drinking water,
regardless of treatment status.
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water quality, enumerators collected water directly from the source. Since
households may obtain drinking water from multiple sources, we aggregate
data from all sources a household reports using into a single measure of
source contamination, weighting the test results according to the fraction
23

of water obtained from each source.

The two measures of arsenic contaminationin household drinking
water and at sourcehave dierent advantages and disadvantages. The
ability of the Hach Kit to detect the presence of arsenic decreases the
longer water is stored. In contrast, the test is more likely to detect all
arsenic present in water drawn directly from a tubewell. As a result, our
measure of arsenic in household drinking water may underestimate the
true extent of arsenic contamination. On the other hand, a concern about
arsenic contamination data from water sources is the potential presence of
social desirability and experimenter demand eects (see e.g. Ahuja et al.,
2010). These eects might lead households, especially treated households,
who have been exposed to the program designed to increase access to safe
drinking water, to overreport use of safe sources. However, note that in
this context, we nd that source water contamination predicts household
water contamination, and that there is no dierence in the relationship
between source and household contamination between treated and control
communities (Cocciolo et al., 2019a). As a result, social desirability and
experimenter demand eects may not be a signicant concern.
We also collected extensive quantitative and qualitative data on pro24

gram implementation.

We recorded technical information about the

well installation process and well-specic installation costs, as well as a
community-specic audit of sta time use. We match program implementation data to household data, allowing us to identify which households attend meetings; which households participated actively in meetings; which
households contributed land, cash or labour; and which households were
appointed as caretakers. Field sta also made audio recordings of deliber-

23

For example, a household obtaining half their water from an arsenic-contaminated

source and half from an arsenic-safe source would have a weighted average value of
source arsenic contamination of 0.5

24

Appendix Table 1.E5 provides a list of indicators.
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ation at all community meetings, which we have transcribed, translated,
and coded. Field sta also wrote narrative reports about each community and shared their qualitative experiences with the research team at a
program retreat.

1.7 Methodology
Our main analysis compares outcomes across the three treatment arms
and compares each treatment arm to the control group. Exploiting random
assignment to treatment, the main estimating equation is:

Yijt = α + ∑ βm 1mj + Zj γ + it

(1.1)

m∈M
where

Yijt

at time

t.

is an outcome variable in unit of observation

1mj

take the value one if community

to treatment under contribution requirement

Zj

in community

j

Units of observation may be households, wells, or communities.

The indicator variables

vector

i

m

j

is assigned

and zero otherwise. The

contains stratication controls, centered and interacted with the

treatment indicators (following Gibbons et al., 2019, Imbens and Rubin,
2015, Lin, 2013). The coecients of interest are

βm .

Not all communities

choose to install wells. When we evaluate program impact, the coecients

βm

thus estimate an average treatment eect or intent-to-treat eect.
When

we

study

outcomes

that

are

only

observed

in

treated

communitieswell installation rates, for examplewe omit the control
group and the constant

α

from the regression. When outcomes are

measured at both baseline and follow-upwater source contamination,
for

examplewe

include

two

rounds

of

data

and

community

xed

eects to absorb baseline dierences between communities. When we
study between-community or within-community selection, we include
treatment arm or community xed eects along with the interaction
between these xed eects and the endogenous variable of interest (e.g.
whether a community successfully met the program requirements or
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whether a household contributed). In these regressions, we thus omit the
stratication controls, which are no longer required.
Since the number of observations in each community varies across regressions, depending on the unit of observation, we weight observations in
all regressions so that each community counts equally in summary statistics.
The number of communities in each treatment arm is relatively small.
We therefore primarily conduct inference by randomization-based inference (RBI). We replicate the assignment to treatment process 500 times,
and conduct pairwise RBI by testing the sharp nulls that there is no difference in outcomes between i) each treated group and the control group,
separately; and ii) each pair of the three treated groups.

1.8 Results
We report results on four groups of outcomes. First, we report eects
on whether communities take up the opportunity to install a safe water source and which communities select into the program under dierent contribution requirements. Second, we compare which groups within
the community contribute under the cash and labour contribution requirements. Third, we evaluate how contribution requirements aect the
decision-making process. Finally, we evaluate how the contribution requirements aect the overall impact of the program.

1.8.1 Take-up and selection
We rst study take-up of the program, in terms of rst, whether communities successfully complete all the requirements of the program, implying
that we attempt well installation, and second, whether we successfully
install wells. Panel a) of Table 1.1 shows the results. Take-up, in terms
of successfully completing the program requirements, is much lower under the cash contribution requirement than under the labour contribution
requirement or contribution waiver. The rate of attempted installation is
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almost exactly equal under the labour contribution requirement and the
contribution waiver.
Correspondingly, we install a much higher fraction of oered wells under the labour contribution requirement or the contribution waiver than
under the cash contribution requirement. Well installation failure, conditional on attempt, is uncorrelated with any observable community characteristics (Cocciolo et al., 2019c) and we do not reject the null hypothesis
that the probability of successful installation is the same across all three
contribution requirement treatments (Appendix Table 1.E6). Across all
attempts to install wells, we successfully complete well installation in 89%
of attempts.
Panel b) unpicks the reasons we failed to complete installation of wells
under each of the three treatment arms, as recorded by our eld sta. In
the vast majority of cases under the cash contribution arm, we did not
attempt installation because communities did not successfully raise the
cash contributions. Under the labour contribution arm, no community
declined to commit to labour contributions, but no suitable sites were
secured in around 15% of communities. Under the waiver contribution
arm, no suitable site was secured in 8% of communities and in 4% of
communities either a meeting was not held (1 community) or no consensus
could be reached (1 community).
In Table 1.2, we describe selection into attempted installation. As
above, attempting installation means that the community successfully
held a meeting which complied with representation requirements, took decisions by consensus, secured an appropriate site, and complied with the
contribution requirement in cash or labour, if required. The reported coecients in columns 1 to 3 capture the dierence in mean characteristics
between a community which was successful in completing requirements
for all of the wells we oered and a community which was unsuccessful in
completing requirements for all of the wells we oered. For example, the
rst row of panel a) shows that successful communities had 18 percentage
points higher arsenic contamination at the WHO level than unsuccessful
communities under the cash contribution requirement; 3 percentage points
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lower arsenic contamination, under the labour contribution requirements;
and 11 percentage points higher arsenic contamination, under the contribution waiver.
As the example illustrates, we nd stronger selection eects in terms
of baseline arsenic contamination under the cash contribution requirement
than under the labour contribution requirement. Mean stated preference
WTP does not however seem to be a good predictor of successfully completing the program requirements: higher WTP in cash is correlated with
success under the labour contribution requirement, but not the cash contribution requirement, and higher WTP in time is, if anything, negatively
correlated with success across all three treatment arms.
We nd little evidence that in this context the cash contribution requirement systematically excludes poorer communities. If anything, successful communities are somewhat poorer than unsuccessful communities
under the cash contribution requirement; somewhat richer than unsuccessful communities under the contribution waiver; and the relationship
is ambiguous under the labour contribution requirement. We also nd little evidence that more educated communitieswho might have greater
awareness about water safety and health issuesare more likely to be
successful.
We nd little systematic selection based on factors that might predict availability of low-cost labour. Communities with smaller households
were more likely to be successful under the cash contribution requirement.
Larger communities were more likely to be successful under the labour
contribution requirement while smaller communities were more likely to
be successful under the cash contribution requirement and the contribution waiver. However, community size may aect outcomes in many ways
beyond the availability of labour, so it is somewhat ambiguous how we
should interpret these dierences.
In our study sample, in which 96% of communities are majority Muslim, communities with higher shares of Muslim households are more homogeneous. Communities with higher shares of Muslim households are
slightly more likely to be successful across all treatment arms, but the
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relationship between success and fraction Muslim does not dier across
contribution treatment arms. Indicators of social cohesion such as knowledge of a community association or high trust correlate with success under
the contribution waiver and (weakly) under the labour contribution requirement, but not under the cash contribution requirement.
We note, however, that although we nd no systematic evidence in our
quantitative data for exclusion of poor communities under the cash contribution arm, qualitative evidence from our eld sta still provides some
cause for concern in this respect. Field sta do report, in several instances,
that in their view a community or group of households failed to raise contributions because they simply could not aord to raise the contributions.
In some cases, it was the sub-group within the community who was chosen
to receive the well, on the basis of arsenic contamination, which could not
then aord to raise the contributions. Additionally, eld sta also report
cases where women played a very active role in decision-making during
the meeting but then after the meeting the men of the community, who
typically control family expenditures, declined to contribute towards the
cost of the well. In these cases, the community did not successfully raise
the cash contributions and the wells were not installed.

1.8.2 Distribution of contributions within communities
Table 1.3 describes what fraction of community households contribute
under the cash and labour contribution requirements. Across all communities (panel a), we nd a similar fraction of households contributing. This
is striking, given the large dierences in take-up across treatment arms.
Panel b) illustrates why this occurs: the fraction of households contributing in successful communities is substantially higher in the cash treatment
arm than in the labour treatment arm.

25

Table 1.3 uses contribution data from project records. We also replicate the analysis using self-reported data on contributions (Appendix Table 1.E8). The mean fraction of households contributing is much larger

25

Appendix Table 1.E7 reports similar results using raw numbers of contributing

households.
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under the labour contribution when we use self-reported data than when
we use project records. However, it remains true that in successful communities, the fraction of households contributing is higher under the cash
contribution requirement than under the labour contribution requirement.
The large number of contributors in communities that successfully
raised the cash contribution contrasts with previous work. In a similar
context, Madajewicz et al. (2019) found that a very small number of
households contributed towards cash contributionsnding indeed that in
half of communities a single household paid the cash contribution for each
water source installed. Madajewicz et al. (2019) also describe suggestive
evidence for an association between low numbers of contributors and elite
capture.
In the present context, eld sta report that individuals regularly oer
to entirely fund the cash contribution, but only if the well is built on their
land. When this occurred during meetings, eld sta discouraged communities from accepting contributions from a single household. In some cases,
eld sta attempted to impose the requirement that multiple households
26

contribute.

Such a requirement is not truly enforceablecommunities

can always misreport who paid the cash contributionbut this may have
27

discouraged households from permitting such an allocation.

When indi-

vidual households oered to pay the contributions in exchange for locating
the well on their land after the meetings, eld sta informed them that
location decisions taken during the meetings were binding, and could not
be changed.
We conclude from these patterns of behaviour that we cannot exclude the possibility that a cash contribution requirement may facilitate
elite capture in other contexts. However, it appears that other features
of project implementation shut down this channel in this context. In the

26

The study protocol was clear that communities should be free to decide how to

divide the community contribution among themselves, but some of our eld sta misunderstood or misapplied the study rules.

27

It could also have encouraged over-reporting of the number of households contribut-

ing. However, there is very good agreement between cash contributions as recorded by
our project sta and cash contributions as reported in household surveys, suggesting
that this is unlikely to be the case.
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absence of single, presumably wealthy households meeting the contribution requirement, whether benevolently or with the intention to capture
the project benets, communities only successfully raised the cash contribution when they were able to successful overcome the collective action
problem and collect funds from a larger number of households.
In Table 1.4, we study the characteristics of households who contribute in either cash or labour. The coecients reported in the table
describe the mean dierence between contributing households and noncontributing households within communities that successfully raised contributions. We nd that within successful communities, contributors are
more strongly selected with respect to arsenic contamination under the
cash contribution requirement than under the labour contribution requirement.
We nd no evidence that the labour contribution requirement systematically penalizes poorer households. Among both cash and labour
contributions, contributing households are less likely to be poor than noncontributing households, and we cannot reject the null hypothesis that the
wealth dierences between contributing and non-contributing households
are the same across both contribution arms, for a number of measures of
wealth. Households identied as leaders and network-focal households are
more likely to contribute under both contribution treatments.
Table 1.4 uses contribution status as recorded by our eld sta. We
also replicate the same analysis using self-reported data on contribution
status (Appendix Table 1.E9). The results are very similar, with the exception of the relationship between household attendance at the meeting
and contributions. Table 1.4 shows that households recorded as contributing towards labour requirements by project sta were much more likely
to have attended the community meeting than households who were not
recorded as contributing. This relationship disappears when we use selfreported data on contributions, suggesting that the correlation between
household attendance and labour contributions shown in Table 1.4 may
be an artefact of how project sta recorded labour contributions.
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1.8.3 Decision-making process
Table 1.5 shows how features of the decision-making process respond to
the contribution treatment.

28

We rst evaluate how many households are

recorded by project sta as actively participating in the meeting, meaning
that at least one household member speaks somewhat extensively and inuentially. On average, only 5 to 6 households participate actively in community meetings. More households participate actively under the labour
contribution requirement than under the cash contribution requirement
or contribution waiver.
A much smaller number of women participate actively in community
meetings. The mean across all treatment arms is 0.35, with

no woman par-

ticipating actively in 81% of meetings. The number of women participating
is highest under the labour contribution requirement and lowest under the
cash contribution requirement, but the dierences are very small.
On average, project sta record that communities discuss between 1
and 2 proposed sites for each oered well. Communities discuss most potential sites under the labour contribution requirement and fewest under
the cash contribution requirement, although the dierences are not statistically signicant. However, communities assigned to the labour contribution armby chancehad slightly more wells assigned to them, so
communities under the labour contribution requirement discussed signicantly more sites in total (Appendix Table 1.E11).
Communities chose a higher fraction of private sites under the cash
contribution requirement than under the labour contribution requirement.
Wells installed on private land may be more vulnerable to elite capture.
However, the dierences across models could arise due to chance.
We also evaluate how the duration of the meeting varied across treatment arms.
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Longer meetings could indicate more intense deliberation of

the well location problem. However, longer meetings could also be more
fractious or contentious. In practice, we nd that average meeting dura-
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Appendix Table 1.E10 shows that attendance at the meeting is similar across all

three treatment arms, which is unsurprising because we only revealed the contribution
requirements at the nal meeting.

29

We focus on the rst meeting.
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tion does not vary widely across treatment arms.
Table 1.6 shows how chosen sites vary across treatment arms. We
use three measures of location optimality. First, we predict use of a well
installed at the chosen location (or pair of locations) using the distribution
of households and arsenic contamination at baseline. In particular, we
predict how much of a household's water would be obtained from a source
in a given location using the distance between the household and the water
source, the household's baseline arsenic contamination, and mean take-up
rates across all wells we installed during the program. We aggregate these
predictions across households to predict the amount of the community's
water that could be obtained from a source in a given location, if takeup rates were equal to their mean value across the study sample. The
measure isolates how much of take-up can be explained purely by the
chosen location. Mean predicted use is 6.8% of the community's water.
We compare predicted use at the accepted location to the distribution
of predicted use across a grid of all feasible locations within the community, at 20m resolution.

30

Our second measure of location optimality scales

predicted use by the maximum feasible predicted use across all gridpoints,
to obtain the fraction of the maximum feasible predicted use within the
community achieved by the chosen location. Maximum predicted use is
14.4% of community water needs, suggesting that the locations chosen are
not those which would achieve highest take-up.

31

This may reect feasi-

bility constraints that the grids we create do not capture, for example the
requirement for adequate drainage. On average, predicted use at accepted
locations corresponds to 48% of maximum predicted use. Our third measure of location optimality is a rank measure, which takes the value 1 if
the location chosen is the location with highest predicted take-up across
the whole community and 0 if the location chosen is the location with the
lowest predicted take-up across the whole community. The mean rank is
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For communities with two tubewells, we compare the two selected sites to the full

distribution of pairwise combinations of sites across the community. For proposals in
communities with two tubewells, we compare all possible permutations of locations
discussed.

31

Appendix Table 1.E12 shows that this varies between 14 and 15% across treatment

arms.
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0.49, implying that more than half of apparently feasible locations would
yield higher predicted use than the selected sites.
Across all three measures, the locations chosen have highest predicted
use under the waiver treatment than under either of the other two treatments. Predicted use is lowest under the cash contribution arm. We also
evaluate location optimality at two other stages: all proposals discussed
at the meeting (Appendix Table 1.E13) and sites for which communities
successfully completed all of the project requirements and at which we
attempted installations (Appendix Table 1.E14). The dierences remain
stable throughout the entire process. These results suggest that more socially optimal decisions may be taken under the contribution waiver and
that less socially optimal decisions may be taken under the cash contribution requirement.

1.8.4 Program impact
Table 1.7 reports measures of program impact under the three treatment
arms. In panel a), we report estimates of program impact with respect to
four measures of arsenic contamination, dened with respect to the WHO
and Bangladeshi thresholds, in household drinking water and at water
sources. The coecients can be interpreted as the additional reduction
in arsenic contamination between baseline and follow-up, relative to the
control group
Relative to the control group, only the labour and waiver treatment
arms experience declines in arsenic contamination. The decline in the
household measures of contamination is not statistically dierent from the
control group, but the declines in arsenic contamination measured in water
32

sources are.
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As we noted in Section 1.6, the arsenic test we implement is

Households in the control group experience relatively large secular decreases in

arsenic contamination between baseline and follow-up, with household arsenic contamination at the WHO threshold falling by 9.8%. There are a number of potential
explanations for such a decline, including spontaneous well-switching in response to
the baseline water testing census (as found by Jamil et al., 2019), but in our case this
seems most likely to be explained by mean changes in measured source contamination.
In a panel of more than 6,000 wells for which we have contamination data at both baseline and follow-up, the mean change in arsenic contamination was -6% at the WHO
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less likely to detect contamination in samples of stored water, potentially
explaining why the results are stronger for water source contamination
than household contamination. Across the three treatment arms, we reject
the null hypothesis that the decline is the same under the cash requirement
as under the labour requirement or contribution waiver for most of the
measures of arsenic contamination. Impact under the labour requirement
is larger than under the contribution waiver at the WHO threshold, but
smaller at the Bangladeshi threshold. However, we do not reject the null
hypothesis that the changes in arsenic contamination are the same under
the labour contribution requirement and the contribution waiver for any
measure of impact.
Panel b) reports two additional measures of program impact, the fraction of households using at least one project source and the volumetric
share of water per day from the project wells. Across all treated communities, 17% of households report collecting at least some of their water from
a project well, but many households continue to use other sources at the
same time, so that only 6.7% of household water is collected from project
sources. Among treated communities where we installed at least one well,
these gures rise to 26% and 10.5%, respectively. Panel b) shows that we
also reject the null that use of project sources is the same under the cash
contribution arm and either of the two other contribution treatment arms,
but that we never reject the null that the impact is the same under the
labour contribution requirement and the contribution waiver.
No household in the control group reports using a project-installed
well, likely reecting the fact that households are reluctant to use distant
sources. The average distance between households in control communities and installed wells corresponds to about 7 minutes walking time and
threshold and -1.2% at the Bangladeshi threshold in wells in control communities, with
statistically equivalent declines in each of the treatment arms (Appendix Table 1.E15).
Measured arsenic contamination levels in shallow tubewells may have changed between
baseline and follow-up because of extreme ooding, which occurred in the study area
just before our follow-up survey. The declines in measured arsenic contamination in
tubewells for which we have both baseline and follow-up data are very close in magnitude to the observed declines in household and water source contamination in the
control group.
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take-up of new wells is negligible at more than about 5 minutes of walking
time (Cocciolo et al., 2019a). The natural boundaries we exploit to create treatment units also likely imply geographical impediments to water
collection between treatment units.
All eects we report in Table 1.7 are intent to treat eects. The estimated eects are larger in a sample in which we exclude communities
in which installation attempts failed and weight communities in which
we did not attempt installation by their probability of installation success. However, the comparison across models is similar in this subsample
(Appendix Table 1.E16).
As we showed in Table 1.2, there is stronger selection into installation
under the cash contribution requirement than other the two treatment
arms. All else equal, we expect impact to be higher in communities with
higher baseline arsenic contamination, because take-up of the new source
is likely to be higher and the change in arsenic contamination likely to be
larger. However, the screening eect does not translate into larger treatment eects in successful treatment units under the cash contribution requirements than under the other two contribution treatments. Restricting
the treated sample only to communities in which we successfully installed
at least one well, the treatment eect under the cash contribution arm
is smaller than the eects under the other two contribution requirements
with respect to seven out of eight comparisons, although we do not reject
the null hypothesis that eects in communities in which we successfully
installed wells are the same across all three treatment arms (Appendix
Table 1.E17).
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We thus nd no evidence that screening translates into

higher impact in treated communities.
Table 1.8b shows how users of project sources compare to the other
households in the same community. We measure use in terms of the fraction of household water obtained from a project source, so the coecients
reported reect the mean dierence between a household that uses no
water from a project source and a household that obtains all its drinking

33

Eight comparisons reects pairwise combinations between two thresholds for ar-

senic contamination, tests at household and water source, and the contribution waiver
and labour contribution arm.
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water from a project source.
Users

have

higher

arsenic

contamination

than

non-users,

most

strongly under the labour contribution arm. Smaller households are
more likely to collect more of their water from project sources, probably
because larger households collect a larger volume of water overall and
are less likely to collect a high fraction of it from project sources.
Wealthy and upper income households are somewhat less likely to use
project sources. Leaders are less likely to use project sources under the
cash contribution requirement and more likely to use project sources
under the contribution waiver. Use declines with distance from the
project source.
Taken together, the results do not support the hypothesis that the
cash contribution facilitates elite capture. As we discuss in Section 1.8.2,
eld sta discouraged communities from accepting allocations in which
single households paid the entire cash contribution. Additionally, other
features of our project design may have dissuaded elite capture. The
consensus-based decision-making approach we implement appears to reduce elite capture in other contexts (Madajewicz et al., 2019). Anecdotal
evidence from our eld sta also suggests that providing communities with
extensive baseline arsenic contamination data may have helped constrain
elite capture. In one community, for example, two groups were engaged
in intense discussion over which of two sites should be chosen. One group
called in a local politician, who was connected to that group, to intervene
on their behalf. The politician arrived at the meeting, looked at the map,
and announced that he could not support their claim and that the second site should be chosen, because it had higher arsenic contamination.
The availability of comprehensive arsenic contamination data may thus
have helped prevent elite capture by making it transparent when decisions
unfairly disadvantaged groups with higher need.

1.9.

DISCUSSION
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1.9 Discussion
Community contribution requirements are nearly ubiquitous in participatory development projects (White et al., 2018), but we have little causal
evidence on the consequences of imposing such requirements. This study
provides the rst experimental comparison between imposing a community contribution in cash or labour and providing an identical intervention
without such a requirement.
We nd a very substantial decline in take-up under the cash contribution requirement but essentially no decline in take-up under the labour
contribution requirement. The most likely explanation is that the real
value of time is much lower than its nominal value in the rural communities in which we work. This decline in take-up translates into large reductions in project impact under the cash contribution requirement compared
to the other two treatment arms.
We nd no evidence that either contribution requirement systematically penalizes poorer households, either by excluding poorer communities
from participating or through poorer households contributing a regressive
share of the labour contribution requirements. We also nd no evidence
that the cash contribution requirement facilitates or legitimizes elite capture. However, communities who do successfully raise the cash contribution requirement do so by solving the collective action problem and
coordinating contributions from a relatively large number of households.
Field sta also report that individual households regularly oer to pay
the cash contribution if a well is installed on their private land. Measures
we put in place to constrain elite capture appear to have been eective in
avoiding this outcome, but we caution that the results might be dierent
in other contexts.
We nd few systematic dierences between the labour contribution
requirement and the contribution waiver in the short run. Debate over
well locations is more intense and inclusive under the labour contribution requirement, but locations chosen appear to be more socially optimal
under the contribution waiver. Take-up and impact are not statistically
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dierent in the short run.
One of the central motivations for imposing community contributions
is that communities who contribute to installation costs are more likely to
maintain and repair project assets over time. Additionally, elite capture
may take place over longer time scales, once the implementing organization has withdrawn from the intervention area. The results in this paper
focus on the short-run eects. In future work, we will track maintenance,
repair, functionality and accessibility of installed wells over time.
Our results have important policy implications. First, they suggest
that there may be welfare advantages to allowing poor rural communities
to meet contribution requirements in labour rather than cash, because
the real cost of time is often lower than its nominal value in such communities. Second, however, our results question the policy of imposing
contribution requirements at all, since we observe no clear advantage of
the labour contribution requirement over the contribution waiver, and a
clear disadvantage of the cash contribution requirement as compared to
the contribution waiver. Implementing organizations may wish to carefully
consider whether the eciency gains of imposing contributions outweigh
the potential negative consequences.
Our results test the impact of imposing community contributions in
cash or labour in one specic context, projects to provide safe drinking
water in rural Bangladesh. Whether the impact of imposing community
contributions diers in other contexts is an open question, which we leave
for future research.
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Figures
Figure 1.1: Arsenic contamination in Bangladesh
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Figure 1.3: Map of treatment and control communities
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Notes: Table reports means and clustered standard errors (in parentheses). We obtain

No meeting held/no decision

No suitable site secured

Contribution requirements not met

Installation attempted but failed

b) Reasons for failures to complete

Installation completed

Installation attempted

a) Installations attempted and completed

Labour

Cash

Table 1.1: Installations attempted, completed and reasons for failure
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Tables

Share of illiterate HH head

Share of not-educated HH heads

c) Education

Share of upper income HHs

Share of middle-upper income HHs

Share of HHs in top-20% assets index

Mean HH assets index

Predicted share of HHs below poverty threshold

b) Income

Average WTP in hours

Average WTP in BDT

Share of arsenic contamination HHs (BD)

Share of arsenic contamination HHs (WHO)

a) Demand

-0.034
(0.06)

(0.05)

(0.05)
-0.044

-0.054

(0.05)

(0.01)

-0.015

0.0065

(0.01)

(0.06)

(0.04)
-0.0073

0.048

(0.07)

(0.03)
-0.027

-0.022

-0.024

0.047
(0.41)

-0.12
(0.18)

0.021
(0.05)

0.023
(0.03)

-12.8
(12.50)

-3.9

(13.80)

(2.92)

41.8***

1.4
(19.80)

0.066
(0.09)

0.16

(0.07)

(0.07)

(0.10)

-0.025

0.18***

(2)

×

(1)

Labour
Attempt

×

Attempt

Cash

×

(0.04)

0.015

(0.05)

0.013

(0.01)

0.0076

(0.06)

-0.0082

(0.04)

0.048

(0.21)

0.20

(0.04)

-0.014

(1.92)

-2.5

(11.20)

13.2

(0.12)

0.13

(0.18)

0.11

(3)

Attempt

Waiver

Table 1.2: Selection into attempted installation

0.286

0.612

0.250

0.766

0.162

0.276

0.326

0.850

0.718

0.814

0.480

(4)

Waiver

Cash =

0.566

0.398

0.952

0.544

0.540

0.804

0.652

0.876

0.134

0.672

0.512

(5)

Waiver

Labour =

0.854

0.498

0.312

0.272

0.980

0.548

0.968

0.150

0.198

0.306

0.058

(6)

Labour

Cash =

129

129

129

129

129

129

129

129

129

129

129

(7)

Obs
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0.018
(0.18)

-0.17
(0.17)

0.10
(0.08)

(0.07)

(0.11)

(0.04)
-0.0050

0.037

(0.14)

(0.04)
-0.034

0.12

0.069*

(22.90)

(18.00)

(0.12)
59.8**

(0.09)
-10.6

-0.0042

-0.24**

(2)

(1)

×

×

(0.28)

0.23

(0.07)

0.19***

(0.08)

0.14*

(0.07)

0.037

(32.50)

-48.0

(0.08)

0.090

(3)

Attempt

Waiver

0.160

0.008

0.004

0.710

0.118

0.034

(4)

Waiver

Cash =

0.560

0.456

0.606

0.826

0.018

0.534

(5)

Waiver

Labour =

0.464

0.106

0.194

0.576

0.004

0.066

(6)

Labour

Cash =

129

129

129

129

129

129

(7)

Obs

p

values reported in columns 4 to 6 test the null hypothesis that the dierence between

successful and unsuccessful communities is the same under the two contribution requirement treatments, using randomization-based inference.

treatment arm, based on analytical standard errors.

Stars shown in columns 1 to 3 show statistical signicance of the dierence between successful and unsuccessful communities under the respective

steps for the project to attempt well installation. The unit of observations is the community. Clustered standard errors are shown in parentheses.

arm dummies interacted with the fraction of wells oered to a given community for which the community successfully completed all necessary

Notes: Each row reports results from a separate regression of community mean baseline characteristics on treatment arm dummies and treatment

Clusters per 100 HHs

Share of HHs with high trust towards community

Share of HHs knowing association

Share of Muslim HHs

e) Social cohesiveness

TU size

Mean household size

d) Availability of labour

Labour
Attempt

×

Attempt

Cash

Table 1.2b: Selection into attempted installation (continued)
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0.038
(0.00)

0.086

(0.00)

(0.01)

(0.01)

0.035

0.030

(2)

(1)

0.028

0.752

(3)

Labour

Cash =

7485

13804

(4)

Obs

household level and weighted by the inverse of TU size.

on indicators for the three types of treatment (with no constant and Union FE). All regressions are at

signicance of the dierence between the means across models, from a regression of the outcome variable

Notes: Standard errors are clustered at community level and shown in parentheses. Pvalues test pairwise

Contributed

b) Communities successfully raising contributions

Contributed

a) All communities

Labour

Cash

Table 1.3: Contributing households
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Table 1.4: Characteristics of contributing households

Cash x

Labour x

Cash =

Contributed

Contributed

Labour

(1)

(2)

(3)

(4)

Arsenic contamination (WHO) (HH test)

.14***

0.066

0.285

3265

(0.03)

(0.06)

Arsenic contamination (BD) (HH test)

.22***

-0.0054

0.005

3265

(0.05)

(0.06)
0.198

3266

0.490

3266

0.053

4137

0.518

4122

0.129

4126

0.418

4137

0.878

4137

0.206

13804

0.192

13804

0.113

4068

0.046

13676

0.849

4059

Obs

a) Demand

WTP for socially optimal site (BDT)

WTP for socially optimal site (hours)

Household size

104.0

7.5

(71.13)

(24.13)

-0.56

1.3

(2.39)

(1.39)

.36**

-0.060

(0.16)

(0.14)

-.063**

-.039*

b) Income
Poverty index

Wealthy households (top-20% HH assets index)

Upper income HH

Bottom income HH

(0.03)

(0.02)

.092*

0.0036

(0.05)

(0.03)

-0.0065

-0.019

(0.01)

(0.01)

-0.054

-.064**

(0.05)

(0.03)

.15***

.073**

(0.05)

(0.03)

.4***

.21**

c) Social characteristics
Leader household

Network nominations

Muslim household

(0.12)

(0.09)

.0066*

-0.029

(0.00)

(0.02)

.15*

.35***

d) Project benets
HH attendance

Distance HH-closest project TW

(0.09)

(0.04)

-74.1***

-78.4***

(18.86)

(12.53)

Notes: Standard errors clustered at community level and shown in parentheses.

p values test pairwise signicance

of dierence between contributors and non-contributors across models, from a regression on indicators for
contribution status interacted with contribution treatment and community xed eects. The unit of observation
is the household. Weights applied so that each community counts equally in summary statistics. Contribution
status is determined from project records.

81.2
(3.43)

(3.35)

(0.06)

(0.07)
84.7

0.57

0.65

1.6
(0.11)

1.4
(0.10)

0.40
(0.19)

0.29
(0.097)

6.5
(0.71)

4.9
(0.39)

(2)

(1)

(4.38)

85.6

(0.08)

0.64

(0.11)

1.5

(0.11)

0.35

(0.52)

5.0

(3)

Waiver

0.884

0.916

0.622

0.668

0.854

0.336

0.600

0.376

0.854

0.082

(5)

Waiver

Waiver
(4)

Labour =

Cash =

0.542

0.446

0.134

0.654

0.030

(6)

Labour

Cash =

128

127

129

129

129

(7)

Obs

cation by Union.

Notes: Table reports means and standard errors (in parentheses). Signicance levels obtained from randomization based inference with controls for strati-

Length of meeting

Private locations agreed/well

Number of sites discussed/well

Number of female participants active in meeting

Number of participants active in meeting

Labour

Cash

Table 1.5: Deliberation during community meetings
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0.48
(0.04)

(0.04)

(0.02)

(0.02)
0.42

0.46

(0.00)

(0.00)
0.44

0.067

0.060

(2)

(1)

(0.05)

0.57

(0.03)

0.55

(0.00)

0.078

(3)

Waiver

0.018

<0.001

<0.001

0.098

0.010

0.020

(5)

Waiver

Waiver
(4)

Labour =

Cash =

0.258

0.538

0.070

(6)

Labour

Cash =

127

127

127

(7)

Obs

at least 1 attempt in the pair.

Notes: Regressions at TW-pair level. Regressions on accepted sites: both locations where accepted. Regressions on attempted installations:

Predicted percentile

possible use

Predicted fraction of maximum

Predicted use

Labour

Cash

Table 1.6: Optimality of chosen sites
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0.080***
(0.01)

(0.01)

(0.02)

0.026***

0.20***

(0.02)

(0.02)

0.066***

-0.021

(0.02)

(0.03)

0.00044

-0.098**

(0.03)

(0.02)

-0.016

-0.012

0.024

(0.03)

(0.02)

(0.02)

-0.053

0.014

(2)

(1)

(0.01)

0.089***

(0.03)

0.22***

(0.02)

-0.069**

(0.02)

-0.061**

(0.02)

-0.036

(0.02)

-0.027

(3)

Waiver

<0.001

<0.001

0.012

0.240

0.052

0.094

0.722

0.698

0.184

0.278

0.460

0.432

(5)

Waiver

Waiver
(4)

Labour =

Cash =

<0.001

<0.001

0.340

0.070

0.114

0.076

(6)

Labour

Cash =

7094

7094

13474

13476

13560

13560

(7)

Obs

follow-up data only. Signicance levels obtained from randomization-based inference with controls for stratication by Union.

In panel a), regression includes baseline and follow-up data, all randomly-sampled households, and TU xed eects. In panel b), regression includes

Notes: Table reports program impact relative to control group in panel a) and mean values in panel b). Clustered standard errors are in parentheses.

Share of water per day from project Tw

Uses at least one project TW

b) Use of project sources

Arsenic contamination (BD) (WS test)

Arsenic contamination (WHO) (WS test)

Arsenic contamination (BD) (HH test)

Arsenic contamination (WHO) (HH test)

a) Impact

Labour

Cash

Table 1.7: Impact on access to safe drinking water
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Bottom income HH

Upper income HH

Wealthy households (top-20% HH assets index)

Poverty score - 2 USD

b) Income

Household size

WTP for socially optimal site (hours)

WTP for socially optimal site (BDT)

Arsenic contamination (BD) (HH test)

Arsenic contamination (WHO) (HH test)

a) Demand

-0.030
(0.06)

(0.07)

(0.02)
0.032

-0.0066

(0.01)

(0.05)

-.031**

-0.014

-0.11

(0.03)

(0.08)

-0.00050

0.028

(0.17)

(0.33)

(0.04)

-.58***

-0.038

0.64
(2.00)

2.4
(5.89)

21.3
(36.72)

-51.1
(39.65)

.15**
(0.07)

0.21

(0.07)

(0.13)

.21***

.11**
(0.05)

(2)

User

User
(1)

Labour x

Cash x

(0.06)

-0.080

(0.02)

-0.0030

(0.04)

-.067*

(0.04)

0.013

(0.19)

-0.29

(1.95)

0.56

(32.50)

28.3

(0.08)

0.017

(0.07)

0.022

(3)

User

Waiver x

0.234

0.201

0.605

0.772

0.506

0.761

0.122

0.200

0.289

(4)

Waiver

Cash =

Table 1.8: Characteristics of households using the project TW

0.542

0.898

0.423

0.772

0.259

0.977

0.887

0.218

0.052

(5)

Waiver

Labour =

0.514

0.388

0.296

0.534

0.151

0.772

0.180

0.694

0.222

(6)

Labour

Cash =

3391

3391

3376

2633

3391

2650

2650

2649

2649

(7)

Obs
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-217***
(23.88)

(49.01)

(0.06)

-133***

0.0068

0.069

(0.05)

(0.00)

(0.21)

-0.050

0.0042

0.11
(0.14)

-0.36

(0.03)

(0.05)

(0.34)

-0.013

-.11**

p

0.559

0.548

0.324

0.866

0.004

(4)

Waiver

Cash =

0.169

0.029

0.587

0.109

0.065

(5)

Waiver

Labour =

0.123

0.773

0.299

0.199

0.081

(6)

Labour

Cash =

3334

3394

3341

3398

3398

(7)

Obs

values test pairwise signicance of dierence across models,

(28.29)

-166***

(0.07)

.2***

(0.02)

-0.019

(0.21)

-0.29

(0.04)

.076*

(3)

User

Waiver x

size. Regressions only on TU where we successfully installed all oered water sources.

from a regression on indicators for the three treatments (with TU FE). Regressions are at household level and weighted by the inverse of TU

Notes: Standard errors clustered at community level and shown in parentheses.

Distance HH-closest project TW

HH attendance

d) Project benets

Muslim household

Network nominations

Leader household

c) Social characteristics

(2)

User

User
(1)

Labour x

Cash x

Table 1.8b: Characteristics of households using the project TW (continued)
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Appendices
1.A Recruitment and study population
The sample of communities and households used for this project is dened
through several steps, illustrated in Appendix Figure 1.A1.

1.A.1 Eligibility
Our intervention is targeted towards communities exposed to arsenic contamination. Unfortunately, we had only limited data on arsenic contamination in the area when we began the study. We therefore used the data
available to pre-select communities for inclusion and then used our own
testing data to conrm eligibility.
We pre-selected a list of candidate villages for the intervention on
the basis of contamination levels reported in the available sources of arsenic testing data. We had access to village-level data from the following data sources: (i) data from the Bangladesh Arsenic Mitigation Water
Supply Project (BAMWSP), which included a large tubewells screening
program conducted between 1999 and 2006; (ii) the assessment from the
Department of Public Health Engineering (DPHE) on the most arsenic
contaminated villages in the Bogra region; (iii) data collected in 2008 from
the Bangladesh Social Development Services (BSDS). We preselected as
candidate villages for receiving our intervention all villages indicated by
the DPHE or for which BAMWSP or BSDS data reported a share of
arsenic contaminated tubewells equal or higher than 30%. We conrmed
this initial selection by testing for arsenic contamination a small sample
of tubewells in the village.

1.A.2 Treatment unit denition
For the candidate villages identied using pre-existing information, we obtained the most updated list of resident households from administrative
sources. For logistical reasons, we implement the program in geographically dened treatment units of between 50 and 250 households. We use
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the terms treatment unit and community interchangeably throughout
this document.
To dene treatment units, we used available household administrative
lists in order to obtain village sizes, exclude from the study villages with
less than 50 households and divide larger villages into several smaller treatment units along natural boundaries. Following this process, we identied
192 candidate treatment units in 103 villages, of which 51 were divided
in two or more treatment units. We conducted a full census of existing
sources of drinking water in these candidate treatment units.
We used the water source contamination data in order to nalize the
selection of the treatment units eligible for receiving the arsenic mitigation program. Specically, we excluded from the study all treatment units
with less than 15% of arsenic contaminated water sources. We further
screened treatment units with less than 25% of arsenic-contaminated water sources, including them in the program only if they presented a well
dened cluster of contaminated water sources. To evaluate these treatment units with between 15% and 25% contamination, we reviewed the
maps obtained from the water source census. We excluded treatment units
where arsenic contaminated water sources were geographically scattered,
because in these cases all households in the village already had a nearby
source of arsenic-safe water.
The administrative data available to dene treatment units was of
limited quality. In particular, the administrative lists available sometimes
did not correspond to the correct geographical location of households in
the villages. As a result, we sometimes needed to redene treatment units
after collecting household-level data. We did this by reviewing the geocoordinates of households and water sources collected during the baseline
survey and via eld visits by project sta. After several rounds of renements we were largely successful in correctly dening treatment units
with a comprehensive household list corresponding to a meaningful geographical entity. However, as a consequence of this process, the baseline
household sample was not equally distributed across treatment units, with
a larger number of households interviewed in some treatment units and
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a smaller number of households interviewed in others. At follow-up, we
corrected for these disparities by adding to the baseline sample some randomly selected households in treatment units where at baseline we interviewed less than 40 households. In the analysis where we use the baseline
sample, we correct for these disparities using sampling weights (Appendix
1.B).
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Figure 1.A1: Sample denition
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1.A.3 Household sample
1.A.3.1 Baseline

We used the available household administrative

lists in order to randomly sample 40 households in each treatment unit
for the baseline household survey. We accommodated cases when selected
households were not available for the interview or refused to participate
by providing enumerators with a list of replacement households, sorted
in random order. Enumerators documented this replacement process in
the household list used by the enumerators and recorded outcomes in
the survey form, as they were required to ll in a form for all household
that they tried to locate and conduct the interview with.
In 92% of cases the enumerators were able to conduct the interview
with the household originally sampled for participating in the household
survey at baseline. When this was not possible, the reason was that the
household was not found in 33% of the cases, that noone was at home
during the visit from our enumerator in 65% of the cases, or that the
respondent refused to participate in the survey in 2% of the cases. Enumerators conducted the interview with the household head, their spouse,
or another adult representative of the household. They always asked for
their informed consent, both for the interview and, separately, for the water testing. 99.8% of households agreed to the interview. At baseline, we
successfully conducted the household survey in a total of 6,529 households
across 171 eligible treatment units.
Occasionally, the number of households surveyed in a treatment unit
was higher or lower than the targeted number of 40 households. This is
because in some cases we had to revise the treatment unit denition after
completing the household surveys and reviewing the locations of households: in some cases, the administrative units had misassigned households
to clusters. We reassigned the households so that each treatment unit
retained geographical consistency.

1.A.3.2 Follow-up

At follow-up, we tried to survey all households al-

ready interviewed at baseline plus two sets of additional households. First,
because in some treatment units we interviewed less than 40 households at

APPENDICES

67

baseline, at follow-up we randomly re-sampled from the full household list
in order to achieve a minimum representative sample of 40 households per
community. We added 616 randomly selected households to the baseline
household sample.
Second, we selected for the follow-up interview a non-random sample of households: households identied at baseline as community leaders,
households with high baseline network centrality, and households that
played a signicant role during the CDD program implementation (e.g.
households that contributed to co-fund the project, donated land for tubewell installation, or elected for management and maintenance of the new
water source). We identied 866 of these households.
We selected 8,011 households for the follow-up interview, of which
6,529 were already interviewed at baseline. The enumerators completed
the interview with 99.7% of the households selected to participate in the
followup household survey. We were unable to complete the interview with
5 households that migrated, 4 households with no surviving household
member and 5 households that refused to participate in the follow-up
survey. The attrition rate between the baseline and the follow-up survey
is 0.12%. Among households that we were able to successfully contact at
follow-up, 99.9% agreed to the interview.

1.A.3.3 Water testing

We conducted the arsenic and fecal contam-

ination test for all households surveyed and for all water sources that any
interviewed household reported to collect water from for drinking and/or
cooking, provided that the survey respondent agreed to the testing procedure. Respectively 99.7% and 99.1% agreed to the water testing at baseline
and follow-up.
Given the full sample of households interviewed at baseline, we obtained the arsenic and fecal contamination result for, respectively, 6,526
(99.9%) and 6,502 (99.6%) household water tests. We obtained the arsenic and fecal contamination results from the test at the water source(s)
used by the household for, respectively, 6,511 (99.7%) and 6,497 (99.5%)
households.
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At follow-up, we obtained the arsenic and fecal contamination results for, respectively, 7,833 (99.2%) and 7,756 (97.6%) household water
tests. Relatively to the tests conducted at the water source(s) used by the
households, we obtained the arsenic and fecal contamination test results
for, respectively, 7,793 (98%) and 7,477 (94.1%) households.
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1.B Sampling weights
As shown in Appendix Figure 1.A1 and described in Appendix 1.A.3,
the household sample used for this study consists of a random sample of
households drawn from household lists along with some households drawn
from oversampled populations in some special categories of particular interest to the broader study e.g. leader households, network focal points,
etc.
The target number of randomly sampled households was 40 per treatment unit. However, because of the process to redene treatment units,
the baseline sample was not perfectly distributed across treatment units.
At follow-up, we interviewed a minimum of 40 randomly sampled households per community, but some communities had more than 40 households
in the sample. We use sampling weights throughout to ensure that each
treatment unit counts equally in each analysis.
In addition, the full follow-up sample includes households from special categories that we oversampled. The follow-up sampling weights also
account for the probability of these oversampled households of being randomly selected from the full community population i.e. the weight applied
to these households is the number of households with a given characteristic
divided by the number of these households in the population.
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1.C Matching households to water sources
Our data match households to the water sources they use. Our procedures
for matching households to the water sources they use are novel, because
the problem of matching households to decentralized infrastructure is not
easy to solve. However, we extensively piloted the procedures in the eld,
and additionally built a number of checks into the process. We use dierent approaches to match households to water sources at baseline and at
followup.
At baseline, we rst conducted a full census of existing sources of
drinking water. In order to identify all sources of drinking water, enumerators visited all households residing in the treatment unit and asked for
an exhaustive list of nearby water sources. We used the existing administrative household list to structure the water source census, and collected
information on households missing from that list during the census process. We also included public water sources in the census.
We then conducted the baseline household survey in the randomly selected sample of households. Each household identied the water source(s)
used to obtain water for drinking or cooking purposes, selecting water
sources from the list established during the baseline water source census.
We showed the respondent a picture of each water source that he/she
identied, to ensure that we correctly match households to water sources.
In case the respondent reported using a water source not included in the
water source census data, we collected the relevant information from this
new source. This happened in only 2% of the household surveys, indicating
good coverage of the existing water sources from the census.
At followup, we do not repeat the water source census from baseline, because of the cost of this exercise. Instead, we rst conduct the
household survey, and then collect data from all the water sources that
households describe using. During the household survey, respondents can
identify the water sources they use from the full baseline list of existing
water sources, augmented, in treated communities, by the new project
tubewell(s) installed without our intervention. To avoid resurveying water sources multiple times, we tag each water source with a zip tie. If an
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enumerator visits a source that has already been surveyed, they record a
photograph and take GPS coordinates, enabling us to conrm the match
to the water source data already collected by another enumerator.
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1.D Balance checks
Table 1.D1: Balance checks: Water-related characteristics

Control
(1)

Treated

Cash

Labour

(2)

(3)

(4)

Waiver
(5)

0.64*

0.65

0.66*

0.62

Arsenic contamination (WHO) (HH test)

0.57
(0.02)

(0.02)

(0.03)

(0.03)

(0.03)

Arsenic contamination (BD) (HH test)

0.19

0.26**

0.25

0.24

0.29***

(0.02)

(0.02)

(0.03)

(0.02)

(0.03)

0.67

0.62*

0.62

0.63

0.62

(0.02)

(0.01)

(0.02)

(0.02)

(0.02)

0.63

0.72**

0.72*

0.73*

0.70

(0.03)

(0.02)

(0.03)

(0.03)

(0.03)

0.24

0.33**

0.33*

0.30

0.35***

(0.02)

(0.02)

(0.03)

(0.03)

(0.03)

0.56

0.54

0.55

0.56

(0.01)

(0.02)

(0.01)

(0.02)

Bacteria contamination (HH test)

Arsenic contamination (WHO) (primary WS)

Arsenic contamination (BD) (primary WS)

Bacteria contamination (primary WS)

0.58
(0.02)

Storage dummy (observed)

0.72
(0.02)

Water is treated before drinking (primary WS)

Time needed to collect water (mins)

0.73

0.74

0.70

(0.01)

(0.02)

(0.02)

0.082

0.088

0.080

0.12

0.068

(0.01)

(0.01)

(0.01)

(0.02)

(0.01)

2.2
(0.08)

Water collected per day (litres)

0.73
(0.01)

58.7
(1.91)

Pvalue of F-test for joint signicance - vs control

2.2

2.2

2.2

2.2

(0.04)

(0.05)

(0.04)

(0.07)

58.8

58.7

56.0

60.3

(1.34)

(2.11)

(2.01)

(1.97)

0.248

0.502

0.032

0.188

Pvalue of F-test for joint signicance - vs labour

0.576

Pvalue of F-test for joint signicance - vs cash

0.066
0.576

Pvalue of F-test for joint signicance - vs waiver
Pvalue of Hotelling's T-Squared test - vs control

0.778

Pvalue of Hotelling's T-Squared test - vs labour

0.802

0.066

0.920

0.406

0.496

Pvalue of Hotelling's T-Squared test - vs cash
0.678

0.748
0.260

0.496

Pvalue of Hotelling's T-Squared test - vs waiver

0.802

0.678

0.260

Notes: Table reports means and standard errors (in parentheses). Signicance levels obtained from randomization
based inference with controls for stratication by Union. Joint F-test from regressing treatment dummy on full set of
variables and Union dummies and testing for joint signicance. * p

<

0:1, ** p

<

0:05, *** p

<0:01.
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Table 1.D2: Balance checks: Socio-economic characteristics

Control

Treated

Cash

Labour

(1)

(2)

(3)

(4)

(5)

Household size

3.9

3.9

3.9

3.9

3.9

(0.02)

(0.04)

(0.03)

(0.05)

Poverty score - 2 USD

0.77

0.75

0.76

0.74

0.75

(0.01)

(0.01)

(0.01)

(0.01)

(0.03)

(0.01)
Muslim household

0.95
(0.02)

Network nominations

1.1
(0.05)

Leader household

The household head has no education

0.082
(0.01)

0.84
(0.02)
1.9
(0.03)
0.84
(0.01)

Ownership of a motorized vehicle

Wealthy households (top-quintile HH assets index)

0.43

0.41

0.43

0.44*

(0.01)

(0.02)

(0.02)

(0.02)

0.54

0.54

0.54

0.52

(0.01)

(0.01)

(0.01)

(0.01)

0.77

0.78*

0.76

0.77

(0.01)

(0.01)

(0.01)

(0.02)

1.0

0.98

0.96

1.2

(0.05)

(0.06)

(0.05)

(0.07)

0.84

0.82

0.85

0.84

(0.01)

(0.01)

(0.01)

(0.01)

1.9

1.9

1.9

1.8*

(0.02)

(0.03)

(0.03)

(0.02)

0.84

0.85

0.84

0.83

(0.01)

(0.01)

(0.01)

(0.01)

0.95

0.97*

0.96

0.98**

0.96

(0.01)

(0.00)

(0.01)

(0.01)

(0.01)

0.56

0.61**

0.60

0.63**

0.60

(0.02)

(0.01)

(0.02)

(0.02)

(0.02)

0.055

0.068

0.070

0.077**

0.057

(0.01)

(0.00)

(0.01)

(0.01)

(0.01)

0.18
(0.01)

High trust towards community

0.95
(0.04)

0.096

1.1

Mobile phone ownership

1.0
(0.04)

(0.01)

(0.07)

The roof is made of metal

1.1
(0.06)
0.080

(0.02)

The oor is made of earth or sand

1.0
(0.03)

(0.01)

0.74

Number of rooms to sleep

0.96
(0.02)

0.086

(0.01)

HH has some toilet facility

0.93
(0.02)

(0.00)

0.54

Land owned by the household (acres)

0.95
(0.02)

(0.01)
0.41

The household owns livestock

0.95
(0.01)

0.099

(0.01)
Literacy rate in the household

Waiver

0.48
(0.01)

Pvalue of F-test for joint signicance - vs control

0.20

0.21

0.21

0.20

(0.01)

(0.01)

(0.01)

(0.01)

0.49

0.48

0.45

0.52

(0.01)

(0.02)

(0.02)

(0.02)

0.302

0.600

0.154

Pvalue of F-test for joint signicance - vs labour

0.722

Pvalue of F-test for joint signicance - vs cash

0.722

Pvalue of F-test for joint signicance - vs waiver
Pvalue of Hotelling's T-Squared test - vs control

0.156

Pvalue of Hotelling's T-Squared test - vs labour

0.558

0.374

0.662

0.476

0.946

Pvalue of Hotelling's T-Squared test - vs cash
0.446

0.558

0.280
0.574

0.946

Pvalue of Hotelling's T-Squared test - vs waiver

0.674
0.374

0.446

0.574

Notes: Table reports means and standard errors (in parentheses). Signicance levels obtained from randomization based
inference with controls for stratication by Union. Joint F-test from regressing treatment dummy on full set of variables
and Union dummies and testing for joint signicance. * p

<

0:1, ** p

<

0:05, *** p

<0:01.
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1.E Additional Tables

Table 1.E1: Participation in community meeting - validating project records

Project records

Survey answer

Attended

Not attended

Attended

0.49

0.10

Not attended

0.04

0.36

Notes: Project records use attendance data recorded during the community meeting by project
sta. Survey answer uses household attendance as self-reported during the followu-up survey.

Table 1.E2: Contributions - validating project records

Project records
Contributed

Not contributed

Contributed

0.10

0.04

Not contributed

0.01

0.86

a) Cash requirements
Survey answer
b) Labour requirements
Survey answer

Contributed

0.13

0.15

Not contributed

0.01

0.71

Notes: Project records use contribution data recorded during eld-visits in preparation and for
monitoring of tubewell installation. Survey answer uses household contribution as self-reported
during the followu-up survey.
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Table 1.E3: Socio-economic characteristics - Descriptive statistics

Study
sample
Household size

3.9
(0.022)

The household head is muslim

.94
(0.012)

The household head has no education

.42
(0.009)

The household owns livestock

.76

The household owns land for cultivation

.53

(0.009)

(0.011)
Land owned by the household (acres)

1
(0.049)

HH has some toilet facility

.84
(0.008)

Number of rooms to sleep

1.9
(0.016)

The oor is made of earth or sand

.84
(0.008)

The roof is made of metal

.96
(0.005)

Mobile phone ownership

.6
(0.017)

Ownership of a motorized vehicle

.065
(0.004)

National
population
(rural)
4.6
(0.015)
.87
(0.006)
.46
(0.004)
.74
(0.004)
.48
(0.004)
1.2
(0.053)
.94
(0.003)
2
(0.009)
.85
(0.004)
.92
(0.003)
.83
(0.003)
.051
(0.001)

Notes: The table reports means and standard errors (in parentheses), obtained from a
regression with no constant of each control on indicators for the study sample and the
nationally-representative sample. Standard errors are clustered at Primary Sampling Units
level (Treatment unit for the study sample and Cluster for the Nationally representative
sample).
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Table 1.E4: Water-related characteristics - Descriptive statistics

Study
sample
Arsenic contamination (WHO) (HH test)

.63

Arsenic contamination (BD) (HH test)

.24

(0.017)

(0.016)
Bacteria contamination (HH test)

.65
(0.010)

Arsenic contamination (primary WS)

37
(2.248)

Arsenic contamination (WHO) (primary WS)

.69
(0.018)

Arsenic contamination (BD) (primary WS)

.31
(0.017)

Bacteria contamination (primary WS)

.54
(0.010)

Storage dummy (observed)

.73

The water is treated before drinking (primary WS)

.087

(0.011)

(0.008)
Time needed to collect water (mins)

2.2
(0.038)

Water collected per day (litres)

59
(1.199)

National
population
(rural)
.61
(0.009)
.17
(0.006)
.63
(0.010)
34
(1.586)
.59
(0.011)
.19
(0.008)
.39
(0.011)
.19
(0.002)
.035
(0.002)
15
(0.268)
79
(1.160)

Notes: The table reports means and standard errors (in parentheses), obtained from a regression with no constant of each control on indicators for the study sample and the nationallyrepresentative sample. Standard errors are clustered at Primary Sampling Units level (Treatment unit for the study sample and Cluster for the Nationally representative sample).
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Table 1.E5: Monitoring of the intervention

Indicator

Mode of data collection

Treatment randomization
Number of public lottery meetings organized

Researcher records

Preparatory visits, information gathering, community mobilization
Number of visits carried out

Activity report

Number of landmarks identied

Electronic form

Number of information meetings organized

Electronic form

Community decision-making
Number of community meetings organized

Electronic form/Activity report

Duration of the community meeting

Attendance sheet/Audio record

Attendance at the community meeting

Attendance sheet

Number of households actively participating in the discussion

Attendance sheet/Audio record

Number of locations discussed during the community meeting

Electronic form/Project sta report

Number of locations agreed on during the community meeting

Electronic form/Project sta report

(If cash treatment) Collection of cash contributions
Number of visits carried out

Activity report

Total cash contributions collected

Electronic form

Number of contributing households

Electronic form

Installation of the pumpbody
Number of installed deep tubewells

Electronic form/Oce records

(If labour treatment) Number of contributing households

Electronic form

Days between agreement and construction of the pumpbody

Electronic form/Oce records

Tubewell depth

Electronic form

Water testing
Number of water samples collected

Electronic form

Arsenic contamination

Laboratory test

Iron contamination

Laboratory test

Manganese contamination

Laboratory test

Construction of the platform
Days between agreement and construction of the platform

Electronic form/Oce records

Selection of caretakers
Days between agreement and caretakers selection

Electronic form/Oce records

Number of meeting for caretakers selection

Attendance sheet/Activity report

Attendance at the meeting for caretakers selection

Attendance sheet

Number of caretakers selected

Electronic form

Caretakers training
Number of caretakers training sessions organized

Oce records

Attendance at the caretakers training

Oce records

Monitoring visits
Number of visits carried out

Electronic form/Activity report

Notes: All indicators are at community or tubewell level, except the number of public lottery meetings organized and
the number of caretakers training sessions organized.

0.88
(0.03)

0.85
(0.09)

(2)

(1)

(0.03)

0.93

(3)

Waiver

0.292

0.196

(5)

Waiver

Waiver
(4)

Labour =

Cash =

0.528

(6)

Labour

Cash =

120

(7)

Obs

p values test the null hypothesis that the the probability of successful in-

by union.

stallation is the same across each pairwise comparison between models, using randomization based inference with controls for stratication

restricted to all wells which we attempted installation. Reported

Notes: Table reports means and clustered standard errors (in parentheses). The unit of observation is a tubewell and the sample is

Installation completed

Labour

Cash

Table 1.E6: Successful installation conditional on attempt
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6.6
(0.83)

(0.79)

(0.69)

(1.09)

12.6

5.7

3.6

(2)

(1)

<0.001

0.094

(3)

Labour

Cash =

43

86

(4)

Obs

indicators for the three types of treatment (with no constant and Union FE). All regressions are at TU level.

signicance of the dierence between the means across models, from a regression of the outcome variable on

Notes: Standard errors are clustered at community level and shown in parentheses. Pvalues test pairwise

HHs that gave contributions

b) Communities successfully raising contributions

HHs that gave contributions

a) All communities

Labour

Cash

Table 1.E7: Number of contributors per community
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0.22
(0.02)

(0.03)

(0.02)

(0.02)

0.30

0.20

0.084

(2)

(1)

0.666

<0.001

(3)

Labour

Cash =

1321

2463

(4)

Obs

household level and weighted by the inverse of TU size.

on indicators for the three types of treatment (with no constant and Union FE). All regressions are at

signicance of the dierence between the means across models, from a regression of the outcome variable

Notes: Standard errors are clustered at community level and shown in parentheses. Pvalues test pairwise

Contributed

b) Communities successfully raising contributions

Contributed

a) All communities

Labour

Cash

Table 1.E8: Contributing households: survey data
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Table 1.E9: Characteristics of contributing households

Cash x

Labour x

Cash =

Contributed

Contributed

Labour

(1)

(2)

(3)

(4)

0.588

2231

0.023

2231

0.397

2231

0.714

2231

0.113

2939

0.710

2933

0.324

2932

0.433

2939

0.929

2939

0.654

2939

0.782

2939

0.268

2890

0.902

2934

0.368

2900

Obs

a) Demand
Arsenic contamination (WHO) (HH test)

Arsenic contamination (BD) (HH test)

WTP for socially optimal site (BDT)

WTP for socially optimal site (hours)

Household size

0.058

0.030

(0.04)

(0.04)

.11**

-0.031

(0.05)

(0.03)

38.6

9.2

(32.05)

(13.25)

0.012

-0.81

(2.03)

(0.94)

.43***

.18*

(0.13)

(0.09)

-0.042

-.031**

(0.03)

(0.01)

.089**

0.042

b) Income
Poverty index

Wealthy households (top-20% HH assets
index)

(0.04)

(0.03)

Upper income HH

0.018

-0.0052

(0.03)

(0.02)

Bottom income HH

-0.027

-0.033

(0.06)

(0.02)

.083**

.063***

(0.04)

(0.02)

c) Social characteristics
Leader household

Network nominations

Muslim household

0.12

0.081

(0.09)

(0.11)

0.0068

-0.014

(0.00)

(0.02)

d) Project benets
HH attendance

Distance HH-closest project TW

.13**

.12***

(0.06)

(0.03)

-73.9***

-57.6***

(15.71)

(8.97)

Notes: Standard errors clustered at community level and shown in parentheses.

p

values test pairwise

signicance of dierence between contributors and non-contributors across models, from a regression on
indicators for contribution status interacted with contribution treatment and community xed eects. The
unit of observation is the household. Weights applied so that each community counts equally in summary
statistics. Contribution status is determined from self-reported data in endline surveys.

599.0
(314.00)

252.0

(195.00)

(358.00)

(32.50)

793.0

(0.02)

(0.02)
1280.0

0.28

(0.02)

(0.02)
0.27

0.52

0.49

Labour

(13.50)

210.0

(15.40)

238.0

(0.02)

0.26

(0.02)

0.49

Waiver

0.208

0.006

0.690

0.092

0.036

0.400

0.310

Waiver

Waiver
0.954

Labour =

Cash =

0.348

0.412

0.886

0.368

Labour

Cash =

2320

4707

20347

20347

Obs

controls for stratication by Union. * p

<

0:1, ** p

<

0:05, *** p

<0:01.

Notes: Table reports means and standard errors (in parentheses). Signicance levels obtained from randomization based inference with

Distance HH-GM (HH attended)

Distance HH-GM

Female attendance

HH attendance

Cash

Table 1.E10: Participation in community meeting
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1.6
(0.11)

(0.10)

(0.18)

(0.13)
1.4

2.4

(0.06)
1.8

1.5
(0.08)

1.3

Labour

(0.10)

1.5

(0.15)

2.1

(0.08)

1.4

Waiver

0.418

0.248

0.522

0.154

0.496

Waiver

Waiver
0.444

Labour =

Cash =

0.134

0.010

0.136

Labour

Cash =

128

128

129

Obs

controls for stratication by Union.

Notes: Table reports means and standard errors (in parentheses). Signicance levels obtained from randomization based inference with

Ratio discussed/oered sites

Discussed sites

Oered TWs

Cash

Table 1.E11: Meeting dynamics
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0.15
(0.00)

0.14
(0.00)

(2)

(1)

(0.00)

0.14

(3)

Waiver

0.684

0.146

(5)

Waiver

Waiver
(4)

Labour =

Cash =

0.088

(6)

Labour

Cash =

129

(7)

Obs

least 1 attempt in the pair.

Notes: Regressions at TU level. Regressions on accepted sites: both locations where accepted. Regressions on attempted installations: at

Max predicted use

Labour

Cash

Table 1.E12: Maximum achievable use
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Notes: Regressions at TW-pair level.

Predicted percentile

use

Predicted fraction of maximum possible

Predicted use

0.47
(0.02)

(0.03)

(0.01)

(0.02)
0.46

0.45

0.45

(0.00)

(0.00)

(2)
0.067

(1)
0.061

Labour

Cash

(0.05)

0.56

(0.03)

0.52

(0.00)

0.073

(3)

Waiver

0.116

0.044

0.016

0.068

0.020

0.154

(5)

Waiver

Waiver
(4)

Labour =

Cash =

Table 1.E13: Optimality of sites proposed at meetings

0.798

0.832

0.130

(6)

Labour

Cash =

272

272

272

(7)

Obs
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0.48
(0.04)

0.43

(0.02)

(0.01)

(0.02)

0.46

0.43

0.067
(0.00)

0.068
(0.00)

(2)

(1)

(0.05)

0.57

(0.03)

0.54

(0.00)

0.078

(3)

Waiver

0.726

0.218

0.898

0.162

0.012

0.024

(5)

Waiver

Waiver
(4)

Labour =

Cash =

Notes: Regressions at TW-pair level. Regressions on attempted installations: at least 1 attempt in the pair.

Predicted percentile

use

Predicted fraction of maximum possible

Predicted use

Labour

Cash

Table 1.E14: Optimality of sites where installation was attempted

0.910

0.772

0.578

(6)

Labour

Cash =

89

89

89

(7)

Obs
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0.0052
(0.01)

(0.02)

(0.02)

(0.02)
-0.012

-0.068

-0.063

Cash

(0.01)

-0.0094

(0.02)

-0.100

Labour

(0.01)

-0.014

(0.01)

-0.064

Waiver

0.598

0.902

0.292

Waiver

Waiver
0.860

Labour =

Cash =

0.530

0.552

Labour

Cash =

12026

12026

Obs

data, and water source xed eects. Signicance levels obtained from randomization based inference with controls for stratication by Union.

Notes: Table reports means and standard errors (in parentheses). Regression includes water sources for which we have both baseline and follow-up

Arsenic contamination (BD)

Arsenic contamination (WHO)

Control

Table 1.E15: Changes in water sources arsenic contamination
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(0.01)

(0.01)

(0.02)
0.090***

(0.02)
0.028***

0.22***

0.072***

(0.02)

(0.02)

(0.03)
-0.040

-0.00051

(0.03)

(0.02)
-0.10**

-0.021

(0.02)

(0.03)
-0.023

(0.02)
0.024

-0.063

0.0035

(2)

(1)

(0.01)

0.094***

(0.03)

0.23***

(0.03)

-0.071**

(0.03)

-0.062**

(0.02)

-0.037

(0.02)

-0.029

(3)

Waiver

<0.001

<0.001

0.022

0.304

0.054

0.208

0.794

0.768

0.412

0.244

0.654

0.310

(5)

Waiver

Waiver
(4)

Labour =

Cash =

<0.001

<0.001

0.102

0.094

0.070

0.098

(6)

Labour

Cash =

6855

6855

13015

13017

13100

13100

(7)

Obs

success.

by excluding TU in which installation attempts failed and weighting TU in which we did not attempt installation by their probability of installation

follow-up data only. Signicance levels obtained from randomization-based inference with controls for stratication by Union. Regressions estimated

In panel a), regression includes baseline and follow-up data, all randomly-sampled households, and TU xed eects. In panel b), regression includes

Notes: Table reports program impact relative to control group in panel a) and mean values in panel b). Clustered standard errors are in parentheses.

Share of water per day from project Tw

Uses at least one project TW

b) Use of project sources

Arsenic contamination (BD) (WS test)

Arsenic contamination (WHO) (WS test)

Arsenic contamination (BD) (HH test)

Arsenic contamination (WHO) (HH test)

a) Impact

Labour

Cash

Table 1.E16: Impact on access to safe drinking water - Feasible installations
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(0.01)

(0.01)

(0.03)
0.11***

(0.01)
0.070***

0.28***

0.19***

(0.02)

(0.03)

(0.03)
-0.051*

-0.0074

(0.02)

(0.02)
-0.085**

(0.03)
-0.064*

-0.030

(0.03)

0.080**

-0.024

0.087
(0.04)

(2)

(1)

(0.01)

0.11***

(0.02)

0.26***

(0.03)

-0.066**

(0.03)

-0.074**

(0.02)

-0.031

(0.03)

-0.030

(3)

Waiver

0.214

0.232

0.486

0.886

0.060

0.258

0.466

0.296

0.952

0.542

0.728

0.888

(5)

Waiver

Waiver
(4)

Labour =

Cash =

0.998

0.552

0.170

0.642

0.018

0.276

(6)

Labour

Cash =

4663

4663

8851

8853

8912

8912

(7)

Obs

only on communities in which we successfully installed wells.

follow-up data only. Signicance levels obtained from randomization-based inference with controls for stratication by Union. Regressions estimated

In panel a), regression includes baseline and follow-up data, all randomly-sampled households, and TU xed eects. In panel b), regression includes

Notes: Table reports program impact relative to control group in panel a) and mean values in panel b). Clustered standard errors are in parentheses.

Share of water per day from project Tw

Uses at least one project TW

b) Use of project sources

Arsenic contamination (BD) (WS test)

Arsenic contamination (WHO) (WS test)

Arsenic contamination (BD) (HH test)

Arsenic contamination (WHO) (HH test)

a) Impact

Labour

Cash

Table 1.E17: Impact on access to safe drinking water - Completed installations
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CHAPTER 2

Group Size and Collective
Action: Evidence from
Bangladesh
2.1 Introduction
The eect of group size on the ability to take collective action is theoretically ambiguous (Banerjee et al., 2007). In larger groups, people may be
more inclined to free ride on others' eorts, allowing others to do the
work but hoping to share in the resulting benets. It may also be harder
to develop, monitor and enforce agreements that restrict free riding. On
the other hand, since there are more individuals who might potentially
contribute, larger groups might still, on average, be more successful in
collective action. Previous empirical evidence is limited by the fact that
groups of dierent size may also dier with respect to other characteristics
Joint with Ahasan Habib and Anna Tompsett. This project is realized in collaboration with NGO Forum for Public Health. We thank Sabbir Ahmed, Cristina Altomare, Tillmann von Carnap, Merve Demirel, Md. Shahadat Hossain, Jahirul Islam,
Md. Tariqul Islam, Md. Rezwanul Karim, Rezaul Karim, Ranjan Kumar Mohonto, Mir
Abu Raihan, Lorenzo Schirato, and Tahmid Sharif for exemplary research assistance
and support. We are grateful for funding from the International Growth Centre, the
Swedish Research Council and the International Initiative for Impact Evaluation.
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that also aect collective action. These dierences potentially bias simple
comparisons between collective action in endogenously-formed groups of
dierent sizes. This paper combines a randomized controlled experiment
with a rule that generates exogenous variation in group size to provide
causal empirical evidence of the eect of group size on collective action in
a real-world setting.
The context is a program to provide safe drinking water in rural
Bangladesh. We implement the program in geographically contiguous
communities
to

of

between

interchangeably

as

50

and

treatment

250

households,

units,

or

which

simply,

we

refer

communities.

Communities participating in the program must take several forms
of collective action: agreeing on locations for new safe water sources;
working together to coordinate community contributions in cash or
labour; and collectively maintaining water sources after installation. If
group size aects collective action, then the number of households in a
community will aect project impact.
To measure the causal eect of group size on collective action, we
exploit a rule we use to dene treatment unit size. Our approach is
1

inspired by Maimonides' Rule. In the region we are working in, the lowestlevel local administrative unit varies in size from fewer than 50 households
to nearly 1000 households. To dene treatment units of a manageable
size, we treat administrative units smaller than 250 households as one
treatment unit, and administrative units larger than 250 households as
two treatment units, and so on and so forth at other thresholds which
are multiples of 250. The resultant assignment rule creates sharply nonmonotonic variation in treatment unit size as a function of administrative
size, which we exploit in an instrumental variables framework.
Intuitively, our empirical approach compares communities which lie
just below each threshold to communities which lie just above each threshold. Communities in administrative units either side of each threshold are
very similar in all other respects. These thresholds also serve no other

1

As exploited by Angrist and Lavy (1999) to estimate the causal eect of class size

on student outcomes.

INTRODUCTION

93

administrative purpose, meaning that the distribution of administrative
units is smooth across these boundaries. However, communities in administrative units below the rst threshold have the project implemented
in treatment units of 250 households, while communities in administrative units just above the rst threshold have the project implemented
in treatment units of on average 125 households. As far as possible, we
hold all project resources constant in per capita terms. The key research
question is, therefore: holding the ratio between population and project
resources constant, do larger groups collaborate more or less successfully
than smaller groups?
We evaluate the eect of group size on measures of collective action
and public good provision. Throughout, we draw on rich data describing program implementation as well as comprehensive objective data on
project impact from a large household and water source quality testing
program. We combine the strategy described above with experimental assignment to the safe drinking water program to evaluate project impact
relative to a control group who receives no intervention.
We nd that participation in collective action is lower in larger groups:
fewer households are represented at community meetings, with representation by female household members falling particularly sharply; communities spend less time deliberating over source location; and fewer households
contribute towards the costs of each installed safe drinking water source.
However, larger groups are still weakly more successful at solving collective action problems on aggregate, installing a slightly higher fraction of
the oered safe water sources. Despite these positive eects on installation, the average impact of the program declines with group size. Larger
communities do not appear to take less socially optimal decisions about
well location, although they do fail to realise a potential information advantage, which arises because they have greater exibility to target wells
to areas with higher need. An alternative explanation for our results is
that reduced participation weakens constraints on elite capture. However,
we note that our estimated eects on impact are imprecisely measured,
because average impact is attenuated by low take-up in one arm of the
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study and because of well installation failures, which occur in about 11%
of attempted installations for hydrogeological reasons that are exogenous
to community actions.
This paper contributes to the broad literature on the determinants
of successful collective action.

2

In particular, we contribute to the specic

literature on group size and collective action. Group size is of particular
interest to policymakers becausein contrast to other xed characteristics of a community, such as ethnic heterogeneitygroup size can be
at least partially controlled by organizations designing development programs. The eect of group size on collective action is however, ambiguous:
3

a rich theoretical literature

establishes the group size paradox (Este-

ban and Ray, 2001): despite having more individuals, larger groups may
be less successful in providing public goods because of increased susceptibility to the free rider problem. On the other hand, larger groups are
more likely to contain at least one individual willing to provide a public
good at private expense.
Prior empirical evidence on behaviour in the eld is limited because
groups typically form endogenously, and most studies focus on compar4

isons across endogenously-formed communities of dierent sizes,

mean-

ing that we cannot distinguish the eects of group size from the eects
of other characteristics that correlate with group size.

2

5

Laboratory ex-

See e.g. Chattopadhyay and Duo (2004), Banerjee and Iyer (2005), and Miguel

and Gugerty (2005).

3
4

Dating back to Pareto (1927), Olson (1971) and Chamberlin (1974).
e.g. Bardhan (2000) nds a negative correlation between group size and successful

management of irrigation systems; Poteete and Ostrom (2002) describe an inverse Ushaped relation between group size and success in forest management, but note that
group size may itself be an outcome of institutional success; Brunner and Sonstelie
(2003) nd that voluntary contributions from parents to schools declines with school
size, but much more slowly than theory predicts.

5

Bandiera et al. (2005) show that fruit pickers cooperate more eectively in small

groups, conditional on mean individual and eld productivity. However, the number
of pickers assigned to a eld is determined by expected productivity, which varies over
time. Bandiera et al. (2005) show that similar patterns do not arise in the absence
of incentives to cooperate, but a spurious correlation between group size and productivity cannot be conclusively ruled out. Zhang and Zhu (2011) study contributions to
Chinese-language Wikipedia, showing that contributions from contributors based in
other countries fall when the government blocks access to both contributors and users
in mainland China. However, the shock aects both the pool of contributors (group
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periments, typically on student volunteers interacting anonymously via
6

computer programs, have provided important evidence on this question,

helping to distinguish between pure group size eects and diminishing
marginal returns to contributions in the presence of congestion eects.
However, the results from laboratory studies may not generalize to real
world settings, where individuals have pre-existing social ties and interact
repeatedly, allowing groups to develop and implement enforceable agreements. The primary contribution of this paper is to provide evidence of
how real-world behaviour changes in response to exogenous changes in
group size. Importantly, we expect that the empirical strategy we implement can be applied in other contexts to further develop our understanding of the relationship between group size and collective action.
Our results have direct implications for policy-makers designing development interventions that depend on collective action. Scale is a program
feature that can and must be chosen. Our results suggest that participation by community members in participatory processes is likely to fall
in larger groups. Policy-makers taking decisions about group size or scale
should consider the potential consequences of increasing group size on participation and impact as well as the costs of implementation. In particular,
our results suggest that the optimal group size is likely to be smaller than
that which would be chosen if only implementation costs were considered.
The rest of this paper proceeds as follows. Section 2.2 describes the
context for this study and the intervention we evaluate. Section 2.3 describes the study design and Section 2.4 describes the data. Section 2.5
describes the empirical approach. Section 2.6 describes the results and
Section 2.7 concludes.
size, in this context) and the social benets from contributions, meaning that the effect of changing the size of the pool of contributors is not separately identied. Sawada
et al. (2013) report eects of group size on a collective action from a context where
some farmers are allocated to communities by government lottery, but the lottery only
determines allocation for 30% of farmers.

6

e.g. Isaac and Walker (1988); Isaac et al. (1994).

96

GROUP SIZE AND COLLECTIVE ACTION

2.2 Context
2.2.1 Arsenic contamination in rural Bangladesh
The context for this study is the arsenic contamination problem in rural Bangladesh, where arsenic contamination occurs naturally in shallow
groundwater. Arsenic concentrations vary across space, and arsenic is not
detectable in drinking water except via a chemical test. Most households
in rural Bangladesh depend on tubewells for drinking water, the majority
of which are relatively shallow and therefore at risk of arsenic contamination. As a result, many households are inadvertently exposed to arsenic
contamination, with severe consequences for health: daily use of water contaminated with arsenic at the Bangladeshi standard (50 parts per billion
or ppb) is associated with an additional 1 in 100 lifetime risk of cancer,
rising to more than 1 in 10 at higher contamination levels (Smith et al.,
2000). The WHO recommends that arsenic concentrations in drinking
water are limited to 10ppb. In Bangladesh as a whole, around 39 million
people still drink water with arsenic contamination levels higher than the
WHO standard (BBS and UNICEF, 2015).
Our study area is located near the city of Bogra in Northern
Bangladesh,

as

shown

in

Figure

1.1.

Arsenic

contamination

is

concentrated in relatively small geographical areas in this region, which,
as the map shows, is relatively distant from the epicentre of the arsenic
problem. As a result, this area has received little in the way of external
interventions to provide arsenic safe drinking water, motivating the
selection of this area for this study.
Within the study area, we targeted communities with high levels of
arsenic contamination. At baseline, 62% of households in the study population had drinking water that tested positive for arsenic contamination
at the WHO standard, and 24% of households had drinking water that
tested positive at the less conservative Bangladeshi standard.

2.2.
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2.2.2 The intervention
The intervention we study is a program of subsidies and technical advice to provide arsenic-safe sources of drinking water, implemented by a
Bangladeshi NGO, NGO Forum for Public Health. The new safe sources
of water are deep tubewells. These wells draw water from aquifers that are
suciently deep to be free from arsenic contamination, which for hydrogeochemical reasons only aects shallow groundwater. These wells are
much more expensive than the much more common shallow tubewells,
costing on average US$700 in the study area. Programme subsidies range
in value from 90 to 100% of well installation costs. Where subsidies are
less than 100%, a community contribution is required, either in cash or
7

labour.

The technical advice consists of guidance in safe site selection,

8

coordination with the contractors who install the safe wells, and quality
control to ensure that the installed wells are safe from arsenic contamination.

9

Deep tubewells can be thought of as local public goods, providing a
10

source of safe drinking water that is essentially non-rival in consumption,

although subject to mild congestion eects (since only one household can
use the source at a time). Households must however walk from their house
to obtain water from the well, imposing travel costs on users which increase
with the distance between a household and the well. Households adopt the
source when the expected benet of using the new well instead of their
old well exceeds the additional required travel costs.
Participation in the program requires several types of collective ac-

7

Communities are randomly assigned to the requirement to contribute in either cash

or labour. We are evaluating how this requirement aects program impact in related
ongoing work (Cocciolo et al., 2019b).

8

For example, safe sites for tubewell installation must be a safe distance from any

nearby latrines, must have adequate drainage, and must be at low risk of ooding.

9

Tubewell installation is risk-free for communities: cash contributions are refunded

and labour contributions compensated at prevailing wages if installation of a safe well
is unsuccessful.

10

In practice, of course, the water from the well is rival in consumption. However, as

long as extraction volumes are modestas is the case when water is only extracted for
drinking and cooking, rather than for high volume uses such as irrigationthen one
household's extraction does not diminish the ability of other households to extract safe
water.

98

GROUP SIZE AND COLLECTIVE ACTION

tion. First, households must participate in a community meeting at which
they decide how many, if any, of the oered water sources to install; where
to construct the source(s); how to divide any required contributions between the households; and which households will take responsibility for
the management and maintenance of each new water source. Communities
are required to take these decisions by unanimous consensus in the presence of project sta at the community meeting, at which women and the
poor must be represented.

11

Second, they must secure access to the chosen

site(s), requiring the landowner to agree to allow construction of a well
on their land and to maintain open access to the site during the lifetime
of the source. Third, they must collectively raise the cash contribution or
coordinate the labour contributions, if these are required. Finally, they
must maintain, and if necessary repair, the water source(s) over time.

2.3 Study design
In this study, we measure how group size aects collective action during a safe drinking water program, as well as the impact of the program.
We measure the eect of group size on collective action by exploiting an
assignment rule which generates exogenous variation in the size of communities invited to participate in the safe drinking water program, conditional on a smooth function of the variable used to assign treatment unit
size. When we measure eects on program impact, we additionally exploit
random assignment of communities either to receive the program or to a
control group which receives no intervention, allowing us to estimate both
the mean eect of the program and how it varies with group size. In this
section, we describe the study design.

11

If communities did not agree at the rst meeting, we organized a second meeting,

up to a maximum of three meetings. In practice, no community held more than two
meetings. Only one community which organized a meeting failed to reach an agreement.
In this community, they declined to hold further meetings after a second meeting was
unsuccessful in reaching agreement. One community declined to organize a meeting.
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We recruited communities to the study who faced a sub-

stantial problem with arsenic contamination at baseline. All recruited
communities had arsenic contamination in at least 25% of water sources,
or a substantial cluster of arsenic-contaminated sources.

12

Recruitment

continued until we had reached our target recruitment goals. No eligible community declined to participate in the study. The communities in
our study closely resemble the wider population in rural Bangladesh with
respect to socio-economic characteristics (Cocciolo et al., 2019a). As a result, we do not expect the focus on communities with high levels of arsenic
contamination to substantially aect the external validity of the results.

Treatment unit denition

We implement the program in treatment

units of between 50 and 250 households. We identied this range because
previous experience (Madajewicz et al., 2019) suggested that in communities of more than 250 households it would be logistically dicult to
implement the safe drinking water program.
The smallest administrative unit in the study area is corresponds
to a village or group of villages. The designation appears to be rather
arbitrary. These administrative lists were neither held in a centralized
repository nor systematically digitized before our program activities, so
that they are not used for assignment of any other programs. Nor do they
appear ever to have been been mapped; they occasionally included distant
clusters which were geographically contiguous with communities assigned
to other villages. The size of these local administrative units ranges up to
almost 1000 households.
To implement the program, we rst cleaned the local administrative unit designations to ensure that they corresponded to coherent geographical entities. We obtained the most up-to-date available lists of resident households from administrative sources. The lists typically recorded
names of household heads by the

para,

or cluster, of residence. We then

divided the 117 administrative units represented in the study into 171
treatment units in the target range of between 50 and 250 households.

12

Appendixes 1.A.1 and 1.A.2 provide further details on the recruitment procedure.
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Field sta visited each community and produced sketch maps of the geography of the constituent clusters. Using the cleaned household lists and
sketch maps, we calculated administrative unit sizes, excluded administrative units with less than 50 households, and divided larger administrative
units into smaller treatment units along natural boundaries.
Figure 2.1 illustrates the process of treatment unit designation. Administrative unit boundaries are shown in yellow; treatment unit boundaries, in orange. The top panel shows a typical administrative unit which
lies just below the threshold of 250 households. Accordingly, we treat this
administrative unit as a single treatment unit. The bottom panel shows
an administrative unit which lies just above the threshold of 250 households. Accordingly, we divide the administrative unit into two separate
treatment units. In this case, the administrative unit divides naturally
into two separate clusters, so we simply treat each cluster as a separate
treatment unit. In this case, the assignment rule results in two treatment
units, one with 105 households and the second with 149 households. The
rule for treatment unit denition predicts a treatment unit size of 127
households for both of these two treatment units.
Figure 2.2 plots treatment unit size as a function of administrative
unit size for all treatment units in our dataset. The blue line shows the
predicted treatment unit size, given the project rules. Each dark grey dot
represents a single treatment unit. For administrative units with less than
250 households, administrative unit size maps almost exactly to treatment
unit size. For administrative units of more than 250 households, we divide
the administrative unit along natural boundaries. This process ensures
that all treatment units, whether dened by project rules or administrative
unit designation, correspond to communities whose boundaries are dened
by natural limits. As a result of the process, individual treatment units
may be larger or smaller than the predicted treatment unit size, but the
mean treatment unit size across treatment units within an administrative
13

unit corresponds closely to the assignment rule.

13

We occasionally had to reevaluate the total number of households in an administra-

tive unit after discovering additional errors in the administrative lists. In our analysis,
we use the administrative size as observed at the time of treatment unit denition to
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Assignment to treatment and control

We randomly assigned treat-

ment units to treatment and control at public lottery meetings, held sequentially in each union or local area. Approximately 75% of study treatment units were assigned to receive the safe drinking water program. The
treated communities were randomly allocated in equal proportions to one
of three contribution requirements: a requirement to contribute approximately 10% of the project costs in i) cash or ii) labour, or iii) a waiver of
the requirement to contribute. The remaining 25% of treatment units were
assigned to the control arm and did not receive any intervention under
this program, although we did not prevent control units from receiving
any other interventions.
We used public lottery meetings to assign treatment to minimize potential discontent, which might have otherwise arisen because of the dierent contribution rules applied in neighbouring treatment units. All public
lottery meetings were conducted in the presence of members of the research team or research assistants from both Sweden and Bangladesh.
The public lotteries took place after collection of baseline data.

Take-up

Take-up of the program was moderately high. Communities

successfully completed all the collective action tasks required for us to
attempt installation for approximately 2/3 of the water sources we oered.
However, take-up was heterogeneous across the contribution requirements:
communities only completed all the collective action tasks successfully
under the cash contribution requirement for 22% of oered water sources,
while they did so for 86% and 88% of the oered sources under the labour
and waiver treatment arms respectively.
Unfortunately, we were unable to install water sources in about 10%
of

attempted

installations,

despite

communities

having

successfully

predict treatment unit size according to project rules and the corrected data to measure
nal treatment unit size. Additionally, we were in some cases unable to follow the treatment rule exactly; for example, because the geometry of the community meant that we
could not divide it in the target number of treatment units while still respecting the
rule that individual treatment units should be between 50 and 250 households in size.
We provide more detail on these cases in Appendix 2.A.1. In all cases, the instrument
is the

predicted

treatment unit size, not the treatment unit size nally implemented,

meaning that these deviations do not alter the validity of the exclusion restriction.
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completed all the required collective action tasks. In these cases, we
could not complete installation because of hydrogeological conditions
14

which prevented successful installation.

Unsurprisingly, since these

hydrogeological conditions are unpredictable and unobservable from the
surfaceand therefore very unlikely to be correlated with any other
local characteristicsattempted installations fail at the same rate across
all three contribution treatment arms (Cocciolo et al., 2019b).
We pool all treated communities into one group, and we do not account either for the lower take-up rate or the installation failures when
we estimate average program impacts. These eects likely attenuate the
estimates on impact, as we discuss in Section 2.5.

Timing

We collected baseline data in late 2015 and early 2016. We

carried out implementation of the safe drinking water program between
15

spring 2016 and the end of 2017.

We completed follow-up data collection

in mid-2018.

2.4 Data
We draw on three main sources of data. First, we use data from a household survey, conducted in a random sample of 40 households in each treatment unit,

16

covering household demographics, health, wealth, social net-

works, and behaviour related to water collection and use. Our data also
matches households with all the water sources they use: each household
identied the water source(s) used to obtain water for drinking or cooking,
selecting water sources from a list of all available water sources established

14

In particular, either an impenetrable rocky layer obstructed drilling or a sandy

layer caused the excavation to collapse before the well pipe could be installed.

15

We added 16 treatment units to the study in 2017 when additional funding became

available. We collected baseline data for these treatment units in early 2017.

16

We randomly sampled households from the administrative lists using pseudo-

random number generation. In some cases, we surveyed more than 40 households,
usually because we needed to redene treatment unit boundaries after discovering
problems with the administrative lists.
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17

during a baseline water source census.

Second, we use data from an arsenic testing program to evaluate
18

the eects of the program on water quality.

At baseline and follow-up,

we tested water quality in both household drinking water and all water
19

sources the households report using.

To test for arsenic contamination,

we use the EZ Arsenic High Range Test Kit (or Hach Kit). We focus on
the presence of arsenic contamination at or above the WHO threshold
20

of 10 parts per billion (10 ppb).

Results of the water quality tests are

available after twenty minutes and were reported to survey respondents
in the eld at the time of the survey.

21

To test household drinking water quality, we requested that households obtain a sample of drinking water the same way they would if
someone in the household wished to drink. To test source water quality,
enumerators collected water directly from the source. Since households
obtain drinking water from multiple sources,

22

we aggregate the informa-

tion to obtain a single value for each household, weighting test results
23

according to the fraction of water obtained from each source.

17

We used local descriptors to list community water sources, and veried that the

correct water source was recorded using photographs of the water sources. At both
baseline and follow-up, enumerators could choose to add a new source if the source did
not appear in the water source census data.

18

As part of a larger study, we also collected data on fecal contamination. We report

these results in Cocciolo et al. (2019a). We focus on arsenic contamination here because
the eect of new water source construction on fecal contamination in household drinking
water is ambiguous, because improvements in source water quality may be oset by
increased recontamination during transport and storage (see e.g. Kremer et al. (2011)).

19

At baseline, we conducted water quality tests in all community water sources during

the baseline water source census. At follow-up, we conducted water quality tests in all
water sources that at least one household reported using.

20

Arsenic concentration is highly skewed, which is why we focus on an indicator

for arsenic contamination at a given threshold instead of arsenic concentration levels.
The WHO standard is more conservative than the Bangladeshi standard, but displays
greater variation, making it easier to detect eects. See Cocciolo et al. (2019a).

21

Enumerators also provided all households with contaminated sources with infor-

mation about ways to reduce or avoid exposure to contamination in drinking water,
regardless of treatment status.

22

Households reported using on average 1.03 sources at baseline. At follow-up, house-

holds in the treated and control group reported using 1.24 and 1.12 sources, respectively.

23

For example, a household obtaining half their water from an arsenic-contaminated

source and half from an arsenic-safe source would have a weighted average value of
source arsenic contamination of 0.5.
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The two measures of arsenic contaminationin household drinking
water and at sourcehave dierent advantages and disadvantages. The
ability of the Hach Kit to detect the presence of arsenic decreases the
longer water is stored. Arsenic begins to oxidize once the water is stored
in a container that is open to the air, and the test does not detect oxidized
arsenic. In contrast, the test is more likely to detect all arsenic present
in water drawn directly from a tubewell. As a result, our measure of
arsenic in household drinking water may underestimate the true extent of
arsenic contamination, while variation in storage behaviour may introduce
additional noise into our estimates.
On the other hand, a concern about arsenic contamination data from
water sources is the potential presence of social desirability and experimenter demand eects (see e.g. Ahuja et al., 2010). These eects might
lead households, especially those who have been exposed to interventions
designed to increase use of safe drinking water, to overreport use of safe
sources. However, note that in this context, we nd that source water
contamination strongly predicts household water contamination, and that
there is no change in the relationship between source and household contamination as a result of treatment (Cocciolo et al., 2019a). As a result,
social desirability and experimenter demand eects may not be a signicant concern.
We also use detailed information about project implementation
recorded by research assistants throughout the study time period.

2.5 Empirical approach
2.5.1 Main specication
The relationship of interest is between group size and either measures of
collective action observed during the project implementation or measures
of project impact in terms of public good provision. The main structural
equation is therefore:
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Yi = β0 Tj + β1 (Tj × SIZEj ) + Zi γ + i
where

Yi

is an outcome in household

administrative unit

SIZEj
β1

k ; Tj

i,

located in treatment unit

j,

in

is an indicator for assignment to treatment; and

is the number of households in the community. Together,

β0

and

describe the treatment eect of the program and how it varies with the

size of community in which the program is implemented.
Since

Tj

24

is randomly assigned to communities, meaning that it is un-

correlated with any other determinants of

β0

(2.1)

Yi ,

the estimated coecient

has a causal interpretation when we estimate Equation 2.1 by OLS.

The estimated coecient

β1

describes heterogeneity in this treatment ef-

fect with respect to community size. However, community size is not randomly assigned. If community size is correlated with any other community
characteristics which are in turn associated with heterogeneous eects of
the safe drinking water program, then

β1

will also capture heterogeneity

associated with these other characteristics.
To eliminate this potential source of bias, we exploit exogenous variation in

SIZEj

generated by the rule we applied to dene treatment units

as a function of administrative unit size. We dene a measure of predicted treatment unit size in adminstrative unit

k , SIZEpred,k .

Predicted

treatment unit size corresponds to the number of households a treatment
unit would have, had we divided the administrative unit evenly in the
number of treatment units determined by the project rules. Predicted
treatment unit size depends only on administrative unit size,

AU SIZEk .

As shown in Figure 2.2, the assignment rule results in a highly non-linear
and non-monotonic function of administrative unit size. In contrast, all
other administrative unit characteristics are likely to vary smoothly with
administrative unit size, if they vary at all, given that administrative unit
size is in practice somewhat arbitrarily dened. Conditional on a smooth
function of administrative unit size,

SIZEpred,k

therefore predicts

SIZEj

but is uncorrelated by construction with any other community character-

24

In some cases, we are interested in outcomes which we only observe in treated

communities. In these cases, we adjust Equation 2.1 accordingly.
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istics.
Our empirical strategy therefore uses
as an instrument for

SIZEj

SIZEpred,k

interacted with

Tj

interacted with

in Equation 2.1, in a 2SLS

estimating framework, controlling for a smooth function of
interacted with

Yi

tion in

Tj . The smooth function of AU SIZEk
AU SIZEk

that varies smoothly with

Tj

AU SIZEk

absorbs any varia-

in the control group; the

interaction with treatment controls for any variation in program impact
that varies smoothly with

AU SIZEk .

In the following subsections, we

describe tests which support the validity of
for

SIZEpred,k

as an instrument

SIZEj .
The control vector

Zi

includes predicted treatment unit size (without

its interaction with treatment status) whenever we include the control
communities in the analysis, and a quadratic of administrative unit size,
interacted with treatment status.

25

We measure administrative unit size

relative to its median value in the data, so that the coecient

β0 estimates

the treatment eect at median administrative unit size in the data. The
control vector also includes either a constant or a full set of lottery xed
26

eects.

The empirical strategy means that observations close to the thresholds have potentially high leverage and the sample is relatively small. To
minimize the risk of drawing incorrect inference, we bootstrap standard
errors in all regressions by resampling 2000 times at the administrative
unit level, respecting stratication at the lottery level.

27

We construct all outcome measures to be scale free, to avoid mechan-

25

Controls for administrative unit size typically have little predictive power, consis-

tent with our view that administrative unit size is rather arbitrarily dened. Robustness
checks also suggest that the results are insensitive to using alternative smooth functions
of adminstrative unit size.

26

When we analyze the treated communities alone, we omit the constant, so the

coecient

β0

captures the intercept in the treated group. When we analyze the treated

communities and include lottery xed eects, we omit the treated dummy as it is
colinear with the lottery xed eects in the sample of treated communities only, and
we thus estimate only

27

β1

in these regressions.

Clustered standard errors at the administrative level do not yield the correct in-

ference in this context, with a larger fraction of baseline balance tests rejected. Results
available on request. See Young (2019) for further discussion of the advantages of the
bootstrap in conducting inference in 2SLS.
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ical correlations with treatment unit size. For ease of interpretation, we
also rescale treatment unit size to be measured in hundreds of households.
Thus, the coecients in all tables show the eects of increasing treatment
unit size by 100 households.

2.5.2 First stage
Table 2.1 shows the rst stage regressions. We estimate the following rst
stage regression:

Tj × SIZEj = β̃0 Tj + β̃1 AU SIZEk + β̃2 (Tj × AU SIZEk ) + Zi γ̃ + ˜i
Table 2.1 reports the estimated coecients

(2.2)

β̃2 . Columns 1 and 2 show

rst stage regressions for regressions in which each observation is a treatment unit; columns 3 and 4 show the same regressions for data at the
household level. Columns 2 and 4 include a full set lottery xed eects in
place of the constant in the vector of controls

Zi .

All four columns show that the instrument, predicted treatment unit
size interacted with treatment status, is a very strong predictor of the endogenous variable, implemented treatment unit size interacted with treatment status. First stage

χ2

statistics conrm these strong relationships.

The estimated coecients are slightly smaller than one because it was
more common for us to have to divide an administrative unit into more
treatment units than our rule prescribed than vice versa.

28

It is however worth noting that the partial R-squared, which measures
the percentage of the variance in the endogenous variable explained by the
excluded instrument, ranges between 9 and 11%. Since instrument power
is a function of the partial R-squared, these relatively low levels suggest
some concern regarding power to detect eects, even before we account
for heterogeneity in take-up or installation failures.

28

These situations arose when it was not possible to divide the administrative unit

into the prescribed number of treatment units along natural boundaries and still respect
the limits of between 50 and 250 households in individual treatment units.
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2.5.3 Instrument validity
The exclusion restriction requires that the instrument, predicted treatment unit size interacted with treatment status, should be uncorrelated
with any other determinants of the outcome variables through any other
channel than its eect on treatment unit size, conditional on the control
variables that include a smooth function of administrative unit size. Our
study design aims for this requirement to be met by construction. Treatment status is randomly assigned by lottery, and thus should be exogenous
to any community characteristics. Predicted treatment unit size is dened
exclusively by our project rules, using only administrative unit size as an
input. Thus, conditional on a smooth function of administrative level size,
it should be uncorrelated with other determinants of the outcome variable.
Table 2.2 shows the results of tests which evaluate whether the instrument is correlated with program characteristics or community characteristics that could predict success in collective action. We estimate a reduced
form version of Equation 2.1, substituting predicted treatment unit size
for implemented treatment size throughout, and using only baseline data.
We report coecients on predicted treatment size, a dummy for treatment, and their interaction. If our study design is correctly implemented,
statistically signicant coecients on these variables should arise only due
to chance.
One key way in which the exclusion restriction could be violated is
if the amount of resources dedicated to the project varied with predicted
unit size in per capita terms, since the empirical comparison of interest is
one which holds constant the ratio between households and water sources.
Within the constraints imposed by the allocation of lumpy investments
we could not assign half a tubewellwe designed our assignment rules
to hold this ratio constant.

29

Column 1 of Table 2.2 shows that we were

successful: the instrument does not predict the ratio of households to
tubewells among treated communities.
Another potential concern may arise regarding our use of natural
boundaries in treatment unit denition. One might worry that treatment

29

Appendix 2.A.2 describes the rules we implemented to achieve this.
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unit size is correlated with something that is also aected by natural divisions within a community, such as fragmentation. However, recall that
although implemented treatment unit size (the endogenous variable) is determined by natural boundaries, predicted treatment unit size (the instrument) is not. There is a relatively strong correlation between implemented
treatment unit size (results not shown) and fragmentation, with larger
treatment units being less fragmented.

30

However, there is no correlation

between the treatment unit size instruments and a scale-free measure of
geographical fragmentation, the number of clusters per household in the
treatment unit (Column 2 of Table 2.2).

31

Columns 3 and 4 of Table 2.2 conrm that predicted treatment unit
size and its interaction with the treatment dummy do not predict measures of arsenic contamination, one of our main outcome variables. Out of
four tests, only one shows a statistically signicant correlation with the
instrument, and only at the ten percent level. This dierence likely arises
due to chance. However, note that arsenic contamination is

is

correlated

with treatment status. In Cocciolo et al. (2019b), we show a larger number
of randomization tests, along with joint tests of the null that treatment
status is uncorrelated with a full set of baseline variables. These tests conrm that the observed dierences are consistent in magnitude with differences that arise due to chance. Nonetheless, we always estimate eects
on arsenic contamination in rst dierences, meaning that we remove any
baseline dierences from the comparison between treatment and control
groups.
Columns 5 to 8 of Table 2.2 evaluate whether the instruments are
correlated with any social characteristics. Note that certain social characteristics may inherently scale with group size. For example, average path
length may rise with the number of individuals in the network, and heterogeneity may increase with group size if there is spatial correlation in
social characteristics. In line with the position implicitly taken by much of

30

Larger treatment units are less fragmented because larger clusters were often as-

signed to larger treatment units.

31

There is also no statistically signicant correlation between the instrument and the

number of clusters (unscaled). Results available on request.
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the previous empirical literature on group size in real-world contexts, we
view characteristics that scale intrinsically with group size as part of the
research question of interest. For example, the fact that smaller groups
have more repeat interactions is one of the reasons why we should expect
them to cooperate more successfully. In practice, however, the results in
columns 5 to 8 show that there is little correlation between the instruments and four measures of social cohesion: network size (the number of
individuals within a household's social network); trust; whether or not the
household knows of any collective action in the community; and heterogeneity, measured in this context in terms of fraction Muslim.
We repeat the balance checks with lottery xed eects (Appendix
Table 2.B1). Lottery xed eects absorb mean dierences in outcomes
between treatment units assigned at dierent lotteries. However, including
lottery xed eects does not improve the baseline balance, so our main
specications exclude lottery xed eects. We show results that include
lottery xed eects as robustness checks in the Appendices.
Figure 2.3 shows the distribution of administrative units by administrative unit size, illustrating that there is no bunching around the
thresholds we use to dene treatment unit size, implying that there are
no incentives for administrative units to manipulate their size with respect to these thresholds. Appendix Figures 2.B1a to 2.B1c illustrate the
results of McCrary Density tests that more formally conrm that there
are no discontinuities across any of the thresholds.
The nal requirement for instrument validity, monotonicity, is met by
construction.

2.6 Results
We show results in Tables 2.3 to 2.8. Each table shows both the reduced
form results and the 2SLS results for each outcome variable. Corresponding Appendix Tables show the results with lottery xed eects. Section
2.6.1 reports results on collective actionas measured by eort exerted

RESULTS

111

in communities during the project implementation periodwhile Section
2.6.2 reports results on public good provision.

2.6.1 Collective action
Meeting attendance

The rst element of collective action required by

the program is attendance at a community meeting and participation in
consensus-based decision-making. Columns 1 and 3 of Table 2.3 shows
that representation at the meeting falls with increasing treatment unit
size. While 53% of households are represented at a community meeting in
a treatment unit with 125 households, this falls to 47% in a treatment unit
with 250 households. However, the dierence is not statistically signicant
at the 10% level. Also, there is one community meeting in each treatment
unit,

32

and the physical size of the community increases with the number
33

of households in the treatment unit.

As a result, the average distance

households have to walk to attend the meeting rises mechanically with
treatment unit size. Attendance falls with increasing walking distance.
The relationship we observe between treatment unit size and representation almost completely attenuates when we account for distance between
households and the meeting sites (columns 2 and 4).
34

The results on female representation are stronger.

While 32% of

households are represented by at least one female member, on average, in
treatment units of 125 households, this falls to 23% in treatment units of
250 households, and the dierences are statistically signicant (columns
5 and 7). Unlike the eects on representation by any household member,
these eects are not explained by changes in distance between households
and meeting sites: female representation is signicantly lower, even after
accounting for distance (columns 6 and 8). These results suggest that
women are dissuaded from attending meetings in larger groups for other

32

This is the exception to our rule of maintaining resources constant in per capita

terms across treatment units

33

This relationship is true in general, unless density increases linearly with the num-

ber of households.

34

Note, however, that this does not imply that we can reject the null that the eects

on female representation dier and representation by any household member are the
same.

112

GROUP SIZE AND COLLECTIVE ACTION

reasons than simple distance.

Deliberation

Column 1 and 2 of Table 2.4 show that households spend

less time deliberating per oered source in larger treatment units. The
outcome variable is time taken for the meeting divided by the number of
sources oered to the community. While treatment units with 125 households spend approximately 78 minutes in the meeting per oered source,
this falls to 28 minutes per oered source in treatment units with 250
households.
The results in columns 3 and 4 show how many possible locations
are discussed in the meeting for each oered well. While 1.7 locations are
discussed on average for each oered well in communities of 125 households, this falls to 1.0 locations for communities of 250 households. These
results show that not only do communities spend less time discussing each
possible location, they also consider fewer sites in the process.
One interpretation of these results is that less deliberation goes into
each decision in larger treatment units; a second interpretation is that
decision-making is more ecient in larger treatment units. To shed some
light on which of these two explanations is the right one, Table 2.5 shows
results which describe the quality of locations discussed at the community
meeting in terms of social optimality.
To obtain a scale-free measure of the social optimality of location quality, we predict use of water sources installed at any location within the
community using the geographical distribution of households and baseline
arsenic contamination. For each household within a community, we calculate distance to the proposed location and the fraction of the household's
water that would be obtained from the source. To predict the fraction
of the household's water that would be obtained from the source, we
use mean observed take-up rates for installed wells as a function of distance from installed wells and baseline household arsenic contamination.
Predicted use implicitly places greater weight on households with higher
baseline arsenic contamination, because these households are more likely
to use the water source. We normalize by treatment unit size to obtain
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the predicted fraction of a community's water collected from the source.
Columns 1 and 2 show predicted use averaged across the locations
discussed at the meetings.

35

Larger treatment units discuss fractionally

worse quality locations at the meetings, but the dierences are very small:
mean predicted use is 6.8% of a community's water in locations discussed
in communities of 125 households, falling to 6.6% in communities with
250 households.
However, larger communities have a potential information advantage
over smaller communities. To illustrate, compare an administrative unit
with just fewer than 250 households, which we divide into two communities, oering one tubewell to each community, to an administrative unit
with just over 250 households, which we treat as one community, oering
two tubewells to that community. Imagine that both administrative units
consist of two large clusters, one with high levels of arsenic contamination
and one with moderate to low levels of arsenic contamination. The socially
optimal allocation of tubewells might be to construct two tubewells in the
highly contamination cluster. For the administrative unit with fewer than
250 households, this allocation is ruled out; for the administrative unit
with more than 250 households, this allocation is feasible.
Columns 3 and 4 quantify this information advantage. We create a
grid at 20m resolution throughout the community, dening feasible sites as
those within 20m of any manmade structure whose location was recorded
36

during project activities.

The resultant grids exclude ponds, elds, and

other land that is not suitable for well construction, thus approximating
the universe of feasible locations for well construction. We predict use at
tubewells constructed at every location within the community. Columns
3 and 4 show the maximum predicted use across all grid locations in
each community. The maximum possible predicted use rises from 14%

35

We average across the locations discussed to avoid placing dierential weight on

communities who discuss large numbers of proposals at the meetings. For communities
assigned two tubewells, we evaluate all pairwise combinations of sites discussed, assuming that households would only use the tubewell nearest to them when we predict
use.

36

These comprise households, water sources, and community landmarks such as

mosques or schools.
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of community water use in a community of 125 households to 16% in a
community of 250 households, a relatively substantial rise.
Comparing columns 1 and 2 to columns 3 and 4 shows that larger
communities fail to realise this informational advantage. Columns 5 and
6 quantify to what extent. The results correspond to communities of 125
households discussing proposals that realise on average 49% of maximum
possible use while communities with 125 households discuss proposals that
realise 42% of maximum possible use. Columns 7 and 8 show that the
locations discussed however rank slightly higher among all possible locations, possibly because there is more variation in communities assigned
37

two tubewells.

We also replicate the analysis in Table 2.5 for locations nally accepted by communities at the meetings (Appendix Table 2.B5). The results are very similar. Considering these results in conjunction with the
results in Table 2.4 suggests that the correct interpretation is that there is
less deliberation about each site in larger communities. However, the consequence of less deliberation is not less socially optimal sites, because of
the initial information advantage in larger communities. Rather, the consequence of less deliberation is a failure to realise the initial information
advantage in site selection.

Contributions

The nal element of collective action required prior to

installation is the collection of community contributions in cash or the
coordination of community contributions in labour. Columns 1 and 3 of
Table 2.6 show the aggregate results on rates on fraction of households
38

contributing.

A weakly smaller fraction of households in our sample

contribute in larger treatment units: about 4.4% of households contribute
in a community of 125 households, falling to 1.9% of households in a

37
38

Putting two tubewells near each other generates very low predicted use.
A minor change in the way we estimate the eects on contributions is that we are

unable to fully stratify the bootstrap when we focus only on wells for which communities
successfully raised contributions, because in some cases there is only one administrative
unit from a given lottery in this sample. To generate the results in this table, we pool
three smaller lotteries into a single strata, and use this when we stratify the bootstrap.
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39

community of 250 households.

The total fraction of households contributing nests two factors: rst,
whether the group successfully met the contribution requirement, and
second, how many households contributed, conditional on successfully
meeting the contribution requirement. Columns 2 and 4 show instead the
fraction of households who contribute, conditional on successfully raising
contributions for at least one source in the community. These columns
show that in larger groups, a smaller number of households contribute to
each source for which contributions are successfully raised, even though,
as we show in Section 2.6.2, larger communities are weakly more likely to
successfully raise contributions. About 8.2% of households contribute in
treatment units of 125 households which successfully raise contributions,
falling to 1.8% in treatment units with 250 households.
Columns 5 to 8 show an alternative measure of contributions: the
number of contributing households per tubewell. In columns 5 and 7,
we report eects on the number of contributing households per oered
tubewell, coding the number of contributors as zero where the community
failed to meet the contribution requirement. In columns 6 and 8, we report
eects on the number of contributing households only for tubewells where
the community successfully met the contribution requirement. The results
are similar to those in columns 1 to 4. The total number of contributors
per oered well falls from approximately 5.1 to 2.7 as treatment unit size
rises from 125 to 250 households. Conditional on successfully meeting the
contribution requirements, the total number of contributors falls from 9.2
to 3.2 households over the same range of treatment unit sizes.
The number of contributors is of intrinsic interest as a measure of
the number of households who participate actively in collective action.
However, a low number of contributors is also a potential indicator for elite
capture. Madajewicz et al. (2019) report, in a similar context, that higher
levels of elite capture are associated with lower numbers of contributors,
and that communities report that contributing towards the cost of well

39

Although note that these dierences are hard to detect in our random sample of

households: these gures correspond to on average only 1 or 2 households in the sample
in each treatment unit.
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installation is perceived to endow access rights to those who contribute,
or the right to control access by those who did not contribute.

2.6.2 Public good provision
Installations

Table 2.7 shows results which measure how successfully

the communities resolved the collective action problem, leading to an attempt at installation (indicating that the community successfully held a
meeting, chose a location, secured agreement from a landowner, and if
necessary met the contribution requirement) and, hydrogeological conditions permitting, successful installation. Figure 2.4 also visualizes these
results. The results in columns 1 and 2 indicate that the average rate at
which we attempted installations was around 65% of oered tubewells in
treatment units of 125 households, rising to 70% of oered tubewells in
treatment units of 250 households. The dierences in installation rates
across the full range of treatment unit sizes are small, and the condence
intervals wide.
Columns 3 and 4 of Table 2.7 and panel b) of Figure 2.4 repeat the
analysis for the fraction of oered tubewells successfully installed. The
entire graph shifts downwards, reecting the fact that about 10% of attempted installations were unsuccessful. The same pattern of results remains: if anything, installation rates increase with treatment unit size,
but the dierences are relatively small and imprecisely estimated.

Impacts on access to safe drinking water

Table 2.8 shows the es-

timated eects of the program on access to safe water. We report three
measures of program impact: rst, the share of household water for drinking and cooking obtained from a project source (columns 1 and 2); second,
the change in arsenic contamination at the household level (columns 3 and
4); and third, the weighted mean change in arsenic contamination at water
sources. Figure 2.5 visualizes the same results.
Across all three measures of program impact, the program eect declines with treatment unit size. While about 8.0% of community water
used for drinking and cooking is provided from a new source in treatment

DISCUSSION

117

units of 125 households, this falls to 3.4% in treatment units of 250 households; a 5.0% reduction in household arsenic contamination falls to 1.6%
over the same range; and a 12% reduction in water source contamination reverses to a 4% increase, also over the same range. Note, however,
that although these eects are substantial in magnitude, the condence
intervals for all the estimated eects of treatment unit size do not exclude
zero.
The eects are imprecisely estimated, especially the eects on arsenic
contamination in household drinking water,

40

for several reasons. The

main reason for the imprecision is attenuation as a result of low take-up
in the cash treatment arm, and further attenuation due to the installation
failures. Since we estimate an average treatment eect of the program,
our eects are attenuated by both these eects. The eects on household
contamination are likely further attenuated by the reduced ability of the
Hach test to detect arsenic in stored water: more than 60% of households
recover their household drinking water sample from storage rather than
direct from the source.
These results are potentially most sensitive to any deviation from our
study design in terms of our ability to hold constant the ratio between
households and tubewells. Appendix Table 2.B10 shows results controlling
41

fairly conservatively for a quadratic in tubewells per household.

There

is some attenuation in the estimated eects of treatment unit size on
program impact in terms of water use from project sources and arsenic
contamination in household drinking water, but the estimated eects on
water source contamination are larger. These results suggest that our main
estimating strategy is successful in holding constant the ration between
households and tubewells.

40

Indeed, there is no statistically signicant average eect of the program on arsenic

contamination in household drinking water (Cocciolo et al., 2019a).

41

Our study design held constant the ratio of households to tubewells, which is most

closely correlated with treatment unit size. However, this is not the same as holding
constant the ratio of tubewells to households. Larger treatment units have slightly
smaller ratios of tubewells to households, and more variance in the ratio of tubewells
to households.
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2.7 Discussion
In the absence of an eective state, groups of people must work together
or take collective actionto provide public goods and services. Many development interventions also depend on some type of collective action,
such as collective decision-making, maintenance of a communal asset, or
participatory monitoring and management. In practice, successful collective action is elusive. Theorists have posited many dierent explanations
for why collective action often fails, and under which circumstances it
might succeed. However, we have remarkably little robust empirical evidence to evaluate these theories.
This study has made progress in addressing this knowledge gap. We
combine a randomized controlled experiment with an assignment rule that
generates exogenous variation in treatment unit size to evaluate how treatment unit size aects collective action and public good provision in the
context of a program to provide safe drinking water in rural Bangladesh.
We hold the ratio of resources to households constant across treatment
units and evaluate all outcomes using scale-free measures.
We nd that participation in collective action is lower in larger treatment units, across a range of outcomes: attendance of community decisionmaking meetings, especially by women; less time taken to deliberate over
sites; fewer potential sites discussed for each location to be decided; and
fewer households contributing to each successfully installed tubewell. The
larger groups are weakly (insignicantly) more successful at installing
more wells, but the program has less impact in terms of providing safe
drinking water across three measures of impact in these larger groups.
However, some attenuating eects mean that these heterogeneous eects
are imprecisely measured and none of the estimated eects on how group
size aects measures of impact are individually statistically signicant.
One possible explanation for this pattern of results is that lower levels of collective action lead to worse use of local information in decisionmaking. However, we nd that larger communities do not take worse decisions, as captured by a scale-free measure of social optimality in location
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quality, although they do fail to realise a potential information advantage
which arises because they have more exibility in location choice. An alternative explanation is that lower levels of participation in decision-making
result in weakened constraints on elite capture.
The question of at which scale to implement a program is one that all
organizations must answer. In the context of this study, for example, organizations which wish to implement safe drinking water programs must
decide whether to implement the program at district level, local administrative unit level, or at some smaller level that more closely corresponds to
communities of individuals who interact frequently with one another. Our
results conrm that there are drawbacks to implementing at larger scales,
particularly with respect to participation in collective action, and quantify
these drawbacks. However, there are also potential economies of scale in
implementing programs at larger scales. In future work, we will leverage
detailed cost data which we collected to understand, in this context, the
trade-os between economies of scale and group size eects.
One further issues are worth highlighting here. Much of the theory
describing the relationship between group size and collective action concerns theoretical goods that are pure public goods within the group. In
our context, as in many real-world contexts, the public goods at stake are
local public goods, meaning that smaller sub-groups (in our case, clusters)
within groups (in our case, treatment units) may compete over the available resources. The response of eort in a sub-group to total group size
is a dierent theoretical question to the response of eort in a sub-group
to sub-group size. An area for future study is how dierent sub-groups
within treatment units respond to variation in treatment unit size.
In summary, this paper provides new causal evidence on the eect
of group size on collective action in a real-world context. We show that
in larger groups, households participate less in collective action, and programs to provide safe drinking water are less eective, although the estimated eects on program impact are imprecisely measured. Our results
suggest that policy-makers should carefully consider the choice of scale in
program design in order to maximize impact, equity and cost-eectiveness.

120

GROUP SIZE AND COLLECTIVE ACTION

Bibliography
Ahuja, A., M. Kremer, and A. P. Zwane (2010): Providing Safe

Water: Evidence from Randomized Evaluations,

source Economics, 2.

Annual Review of Re-

Angrist, J. D. and V. Lavy (1999): Using Maimonides' Rule to Esti-

mate the Eect of Class Size on Scholastic Achievement,

Journal of Economics, 114, 533575.

The Quarterly

Bandiera, O., I. Barankay, and I. Rasul (2005): Cooperation in

collective action,

Economics of Transition, 13.

Banerjee, A. and L. Iyer (2005): History, Institutions, and Economic

Performance: The Legacy of Colonial Land Tenure Systems in India,

American Economic Review, 95.
Banerjee, A., L. Iyer, and R. Somanathan (2007): Public Action

for Public Goods,

Handbook of Development Economics, 4.

Bardhan, P. K. (2000): Irrigation and cooperation: An empirical analy-

sis of 48 irrigation communities in South India,

and Cultural Change, 48.

Economic Development

BBS and UNICEF (2015): Bangladesh Multiple Indicator Cluster Sur-

vey 2012-2013: Progotir Pathey, Bangladesh Bureau of Statistics and
United Nations Children's Fund.
Brunner, E. and J. Sonstelie (2003): School Finance Reform and

Voluntary Fiscal Federalism,

Journal of Public Economics, 87.

Chamberlin, J. (1974): Provision of Collective Goods As a Function of

Group Size,

American Political Science Review, 68.

Chattopadhyay, R. and E. Duflo (2004): Women as Policy makers:

Evidence from a randomized policy experiment in India,
72.

Econometrica,

BIBLIOGRAPHY

121

Cocciolo, S., S. Ghisolfi, A. Habib, S. Rashid, and A. Tompsett

(2019a): Access to safe drinking water: Experimental evidence from
new water sources in Bangladesh,

Final report.

Cocciolo, S., S. Ghisolfi, A. Habib, and A. Tompsett (2019b):

How do Community Contribution Requirements Aect Local Public
Good Provision? Experimental Evidence from Safe Water Sources in
Bangladesh,

Working paper.

Esteban, J. and D. Ray (2001): Collective Action and the Group Size

Paradox,

American Political Science Review, 95.

Isaac, R. M. and J. M. Walker (1988): Group Size Eects in Public

Goods Provision: The Voluntary Contributions Mechanism,

Journal of Economics, 103.

Quarterly

Isaac, R. M., J. M. Walker, and A. W. Williams (1994): ï¿¼Group

size and the voluntary provision of public goods: Experimental evidence
utilizing large groups,

Journal of Public Economics, 54.

Kremer, M., J. Leino, E. Miguel, and A. P. Zwane (2011): Spring

Cleaning: Rural Water Impacts, Valuation, and Property Rights Institutions,

Quarterly Journal of Economics, 126.

Madajewicz, M., A. Tompsett, and A. Habib (2019): How does

delegating decisions to communities who use a public service aect access to the service? Evidence from a eld experiment in Bangladesh,

Working paper.
Miguel, E. and M. K. Gugerty (2005): Ethnic diversity, social sanc-

tions, and public goods in Kenya,
Olson, M. (1971):

Journal of Public Economics, 89.

The Logic of Collective Action,

Harvard University

Press.
Pareto, V. (1927):

Manual of Political Economy, New York: A.M. Kelley.

122

GROUP SIZE AND COLLECTIVE ACTION

Poteete, A. R. and E. Ostrom (2002): Heterogeneity, Group Size

and Collective Action: The Role of Institutions in Forest Management,

Development and Change, 35.
Sawada, Y., R. Kasahara, K. Aoyagi, M. Shoji, and M. Ueyama

(2013): Modes of Collective Action in Village Economies: Evidence
from Natural and Artefactual Field Experiments in a Developing Country,

Asian Development Review, 30.

Smith, A., E. Lingas, and M. Rahman (2000): Contamination of

drinking water by arsenic in Bangladesh: A public health emergency,

Bulletin World Health Organization, 78, 10931103.
Young, A. (2019): Consistency without Inference: Instrumental Vari-

ables in Practical Application,

Working Paper.

Zhang, X. and F. Zhu (2011): Group Size and Incentives to Contribute:

A Natural Experiment at Chinese Wikipedia,

view, 101.

American Economic Re-

FIGURES

123

Figures
Figure 2.1: Examples of treatment unit denition

Notes: Figures illustrate treatment unit denition. Top panel
shows an administrative unit with 243 households. Since it
is below the threshold of 250 households, the administrative
unit is treated as a single treatment unit. Bottom panel shows
an administrative unit of 254 households. Since it lies above
the threshold of 250 households, the administrative unit is
divided in two along natural geographical boundaries.
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Figure 2.2: Treatment unit denition rule

Number of households in treatment unit

Actual TU size

Expected TU size, based on project rule
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Notes: Graph illustrates treatment unit denition rule. Blue
lines illustrate project rule for treatment unit denition i.e.
target treatment unit size. Dots represent actual treatment
units.

Figure 2.3: Density of administrative unit distribution
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Notes: Histogram shows distribution of administrative unit
size. Red lines show the discontinuities in the treatment unit
denition rule. The distribution of administrative units is
smooth across all boundaries.
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Figure 2.4: Estimated eects on installation rates

a) Installations attempted
Fraction offered installations attempted
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b) Installations successful
Fraction offered installations successful
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Notes: Figure shows variation in fraction of oered
sources resulting in attempted (panel a) and successful (panel b) installations with treatment unit size.
Estimates obtained by 2SLS regression, using predicted treatment unit size as an instrument for observed treatment unit size, controlling for a smooth
function of administrative size. 90% condence interval shown as dashed line.
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Share of household water from project source

Figure 2.5: Estimated eects on access to safe water
a) Use of project source
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b) Reduction in As contamination
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Notes: Figure shows variation in use of projectinstalled sources (panel a), estimated reductions in
arsenic contamination in household drinking water
(panel b) and reductions in arsenic contamination in
source drinking water (panel c). Estimates obtained
by 2SLS regression, using predicted treatment unit
size as an instrument for observed treatment unit
size, controlling for a smooth function of administrative size interacted with treatment status. 90%
condence interval shown as dashed line.
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0.10

83.33

6529

0.10

83.13

No

(0.092)

0.837***

(3)

6529

0.09

49.94

Yes

(0.117)

0.827***

(4)

HH level

xed eects where specied.

treatment unit size. Bootstrapped standard errors in parentheses (2000 replications). lottery

administrative unit size, a treatment dummy, and their interactions, along with predicted

Notes: Table shows results of rst stage regression, controlling for a quadratic function of

0.11

125.47

N

χ

2

Yes

(0.098)

(0.080)
No

0.894***

(2)

0.892***

(1)

Partial R-squared

First stage

Union FE

Predicted TU size x treated

Dependent variable: TU size x treated

TU level

Table 2.1: First stage regressions
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6526
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(0.097)

(0.246)
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-0.268

(0.207)

0.381*

(0.115)
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(0.211)

0.419**

(0.117)

-0.219*
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0.286

(0.467)
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(0.256)

-0.087

(5)
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Fraction

replications). ***

p <0.01,

**

p <0.05,
*

p <0.1.

quadratic function of administrative unit size, a treatment dummy and their interactions. Bootstrapped standard errors in parentheses (2000

Notes: Table shows results of OLS regression on predicted treatment unit size, a treatment dummy, and their interactions, controlling for a

TU

Regression level

Predicted TU size

0.274
(0.524)

0.000

(0.000)

Treated

(0.302)

(0.059)

-0.094

(1)

0.029

per 100 hhs

hhs: TWs

treated

Predicted TU size x

Clusters

Ratio 100

Table 2.2: Baseline balance check
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RF

4427

Yes
4866

No

IV

(0.071)

0.593***

4427
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(0.085)

0.601***

-0.017
(0.051)

-0.063

(4)

(0.041)

(3)
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(0.034)
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0.411***
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IV
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0.398***

(0.040)

-0.088**

(7)

attended meeting
(8)

4427

Yes
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(0.075)

0.431***

(0.043)

-0.077*

Female household member

in parentheses (2000 replications). ***

p <0.01,
**

p <0.05,
*

p <0.1.

and the meeting site. Data from project records. Regressions at household level, treated units only. Bootstrapped standard errors

a quadratic function of administrative unit size. Columns 2, 4, 6, and 8 additionally control for distance between the household

using predicted treatment unit size as an instrument for treatment unit size (columns 3, 4, 7 and 8). All regressions control for

Notes: Table shows results of OLS regression on predicted treatment unit size, (columns 1, 2, 5, and 6) or 2SLS regressions

4866

No

N

RF

Conditional on distance

(0.072)

(0.062)

(0.040)
0.597***

(0.035)

0.576***

-0.014

(2)

-0.053

Estimation

Treated

Predicted TU size

TU size

(1)

attended meeting

Household member

Table 2.3: Participation in community meeting
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Table 2.4: Deliberation

Meeting

Discussed

duration
(1)
TU size

sites
(2)

(3)

(4)

-39.855***

-0.531***

(6.248)

(0.196)

Predicted TU size

-35.447***

-0.473***

Treated

122.676***

128.929***

2.302***

2.385***

(10.211)

(11.117)

(0.315)

(0.350)

(5.548)

(0.171)

Estimation

RF

IV

RF

IV

N

127

127

128

128

Notes: Table shows results of OLS regression on predicted treatment unit size,
(columns 1 and 3) or 2SLS regressions using predicted treatment unit size as
an instrument for treatment unit size (columns 2 and 4). All regressions control for a quadratic function of administrative unit size. All outcome variables
normalized by number of oered sites. Regressions at community level, treated
units only. Bootstrapped standard errors in parentheses (2000 replications).
***

p <0.01,

**

p <0.05,

*

p <0.1.

128

129

RF

(0.012)

0.120***

129

IV

(0.014)

0.118***

128

RF

(0.076)

0.561***

(0.045)

-0.053

(5)

128

IV

(0.085)

0.571***

(0.051)

-0.060

(6)

128

RF

(0.122)

0.482***

(0.074)

0.005

(7)

128

IV

(0.137)

0.481***

(0.085)

0.005

(8)

choice rank

Predicted percentile

replications). ***

p <0.01,
**

p <0.05,
*

p <0.1.

Columns 3-8 exclude one treatment unit in which a meeting was not held. Bootstrapped standard errors in parentheses (2000

for a quadratic function of administrative unit size. All outcomes collapsed to treatment-unit level means. Treated units only.

using predicted treatment unit size as an instrument for treatment unit size (columns 2, 4, 6, and 8). All regressions control

Notes: Table shows results of OLS regression on predicted treatment unit size, (columns 1, 3, 5 and 7) or 2SLS regressions

128

N

IV

(0.011)

(0.010)
RF

0.069***

(0.007)

0.069***

0.015**

-0.001

0.017*
(0.009)

(4)

-0.001

(3)

maximum possible users

predicted users

(0.007)

(2)

Predicted fraction of

Maximum possible

(0.006)

Estimation

Treated

Predicted TU size

TU size

(1)

Predicted users

Table 2.5: Proposed locations
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3266

Regression level

N

1873

HH

Yes

RF

3266

HH

No

IV

(0.047)

1873

HH

Yes

IV

(0.078)

0.145*

(0.041)

(0.025)

0.070

-0.051

(4)

-0.020

(3)

111

TW

No

RF

(2.424)

7.273***

(1.259)

-1.740

(5)

67

TW

Yes

RF

(3.327)

14.057***

(1.655)

-4.145**

(6)

111

TW

No

IV

(2.563)

7.546***

(1.364)

-1.928

(7)

67

TW

Yes

IV

(4.108)

15.278***

(2.113)

-4.846**

(8)

parentheses (2000 replications). ***

p <0.01,

**

p <0.05,

*

p <0.1.

were not installed. Only communities assigned to the cash or labour treatment arms. Bootstrapped standard errors in

results for installed tubewells only. In columns 5 and 7, the number of contributors is coded as zero where tubewells

only; columns 2 and 4 results for treatment units where at least one water source installed only; columns 6 and 8 show

control for a quadratic function of administrative unit size. Treatment units assigned to a cash or labour contribution

using predicted treatment unit size as an instrument for treatment unit size (columns 3, 4, 7, and 8). All regressions

Notes: Table shows results of OLS regression on predicted treatment unit size, (columns 1, 2, 5 and 6) or 2SLS regressions

No
HH

Successful installation

RF

0.131*
(0.070)

0.066

(0.035)

(0.023)

(0.044)

-0.042

(2)

households per TW

contributed

-0.018

Estimation

Treated

Predicted TU size

TU size

(1)

Contributing

Household

Table 2.6: Contributions
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Table 2.7: Safe water sources installed

Attempted

Successful

installations

installations

(1)

(2)

TU size

(3)

(4)

0.044

0.068

(0.135)
Predicted TU size

Treated

(0.145)

0.039

0.061

(0.119)

(0.126)

0.601***

0.594***

0.492**

0.481**

(0.200)

(0.224)

(0.213)

(0.241)

Estimation

RF

IV

RF

IV

N

129

129

129

129

Notes: Table shows results of OLS regression on predicted treatment unit size, controlling for a quadratic function of administrative unit size. Regressions at community level. Treated units only.
Bootstrapped
***

p <0.01,

**

standard

p <0.05,

errors
*

p <0.1.

in

parentheses

(2000

replications).
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Table 2.8: Access to safe water

Share household
water from
project source
(1)
TU size x treated

(2)

Change in As

Change in As

contamination

contamination

(household)
(3)

(4)

-0.036

-0.030

(5)

(6)

0.026

(0.033)
Predicted TU size x

(source)

0.126

(0.075)
0.021

(0.084)
0.106

treated

(0.028)

Treated

0.115**

0.124**

-0.075

-0.082

-0.240**

-0.273**

(0.050)

(0.059)

(0.113)

(0.133)

(0.113)

(0.138)

RF

IV

RF

IV

RF

IV

Estimation
Treated only
N

(0.062)

(0.069)

Yes

Yes

No

No

No

No

4886

4886

6431

6431

6439

6439

Notes: Table shows results of OLS regression on predicted treatment unit size, a treatment
dummy, and their interactions, controlling for a quadratic function of administrative unit
size, a treatment dummy and their interactions. Regressions at household level. Bootstrapped
standard errors in parentheses (2000 replications). ***

p <0.01,

**

p <0.05,

*

p <0.1.
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Appendices
The following Appendices provide supporting material for the analyses
discussed in the main paper. Appendix 2.A provides additional details
about the intervention and describes supplementary analyses. Appendix
2.B contains additional tables and gures referenced in the main text.
Tables and gures discussed in Appendix 2.Abut not mentioned in the
main text, are embedded in the text where they are discussed.

2.A Supplementary description and analyses
2.A.1 Implementation of assignment rule
In this section, we provide an account of the practicalities of implementing our treatment unit denition rule. We also provide a comprehensive
account of the ways in which we had to deviate from our treatment unit
denition rule. Note that since we use the predicted treatment unit size in
our instrument construction, rather than the implemented treatment unit
size, these deviations do not aect the exclusion restriction. See Section
2.5.3 for more information.

2.A.1.1 Administrative units vs geographical units

Administra-

tive units are dened rather arbitrarily in rural Bangladesh. In some cases,
this results in an awkward local geography, meaning that clusters cannot
be practically included in the same treatment unit.
In 12 cases, parts of the same administrative unit are geographically
very distant from one another, separated by a major road, or separated
by large areas with no arsenic contamination. In these cases, we split the
administrative unit into its geographically contiguous components, and
treated each of these geographic units as a separate administrative unit.
Note that consistent with the hypothesis that administrative unit size is
arbitrarily determined, we rarely nd that the controls for administrative
unit size aect any of the outcome variables.
In 4 cases, clusters listed as being part of an administrative unit were
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actually geographically part of another administrative unit. We included
those clusters as part of the geographically-contiguous unit and updated
both administrative unit sizes accordingly. In 5 cases, par
Additionally, in two cases, we received additional administrative lists
for other parts of an administrative unit after having begun implementation, meaning that treatment units were already dened for the other
parts of the administrative unit included in the study. We therefore treat
the two parts of the administrative unit as two separate administrative
units.

2.A.1.2 Eligibility at the cluster level

We used information about

arsenic contamination at the sub-administrative unit level to dene eligibility. In 6 cases, we excluded parts of an administrative unit, either because some clusters had no arsenic contamination, or some clusters could
not be included in the project because they were too large or small according to project rules (less than 50 or more than 250 households) and could
not be combined with any other cluster. In these cases, we used the total
population of the clusters eligible for the study to dene administrative
unit size.

2.A.1.3 Departures from treatment assignment rule

We had to

depart from our treatment unit size denition rule in a number of cases.
In some cases, the geography of the community meant that it was simply
impossible to respect natural boundaries and divide the community into
the target number of treatment units without including clusters of fewer
than 50 or more than 250 households.
In 1 case, we created 3 treatment units when the rule required 2;
in 3 cases we created 4 treatment units when the rule required 3; in 1
(unusual) case we formed 7 treatment units rather than 4. In one case,
an administrative unit with 251 households could not be subdivided, but
the NGO partner was keen not to exclude the administrative unit because
of high contamination. We also included two treatment units of slightly
above the design threshold of 250 households, because the geography of the
community made it impossible to reduce this further. These cases weaken
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the rst stage, but these changes do not aect the exclusion restriction,
because only the implemented treatment unit size was changed, not the
predicted treatment unit size.

2.A.1.4 Transcription errors

In three administrative units, tran-

scription errors meant that we accidentally used the wrong value for administrative unit size in the denition of the treatment units. The errors
resulted in two cases from errors in the administrative lists, and in the
second case because we determined that one cluster was ineligible after
collecting baseline data, and we did not update our list of administrative
unit size to reect this change. In these cases, we use the administrative
unit size that we used in determining treatment unit size in the construction of the instrument.

2.A.2 Assignment of tubewells to treatment units
We implemented two rules for assigning numbers of tubewells to treatment
units. The goal of both these rules was to keep the ratio of households to
tubewells constant around the thresholds.
The rst rule we implemented was to assign one tubewell to administrative units with less than 150 households and two tubewell to treatment
units with more than 300 households, and so on. The goal was that the
change in resource intensity should not coincide with the discontinuities
in treatment unit size. However, in cases where there was a lot of variation
in treatment unit size, this rule generated large inequalities in the ratio
of households to tubewells. For example, if we divided an administrative
unit with 260 households into one cluster of 210 and one cluster of 50
households, each would receive one tubewell. This policy was unpopular
with our eld sta, and also threatened to inadvertently create discontinuities in the average ratio between tubewells and households at higher
thresholds.
The second rule we implemented was simpler and more popular with
our eld sta, and was simply designed to keep the ratio of households to
tubewells as close to 125 as possible. In practice, this implied assigning one
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tubewell in treatment units with up to 175 households, and two tubewells
for larger treatment units. We veried ex ante that this assignment rule
yielded no discontinuity in the ratio of tubewells to households at the
discontinuities in the treatment unit assignment rules.
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2.B Additional Figures and Tables

0

.001

.002

.003

.004

.005

Figure 2.B1a: McCrary Density Test: Threshold value 250 households
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Figure 2.B1b: McCrary Density Test: Threshold value 500 households
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Figure 2.B1c: McCrary Density Test: Threshold value 750 households

0
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Notes: Figures display McCrary density tests for bunching at threshold values. Note the x axes are displaced by 50 households, so that
the tted density function corresponds to the support of the data.

171

6526

HH

(0.082)

(0.260)
TU

0.075

(0.101)

-0.173*

(3)

-0.100

(0.312)

As
HH (WHO)

As

6513

HH

(0.091)

0.060

(0.108)

-0.225**

(4)

WS (WHO)

6529

HH

(0.208)

0.427**

(0.221)

-0.253

(5)

size

Network

6523

HH

(0.059)

0.041

(0.064)

-0.051

(6)

trust

High

Knows

6452

HH

(0.057)

0.146**

(0.065)

-0.123*

(7)

association

6523

HH

(0.046)

0.001

(0.057)

-0.032

(8)

Muslim

Fraction

errors in parentheses (2000 replications). ***

p <0.01,
**

p <0.05,
*

p <0.1.

quadratic function of administrative unit size, a treatment dummy and their interactions, and lottery xed eects. Bootstrapped standard

Notes: Table shows results of OLS regression on predicted treatment unit size, a treatment dummy, and their interactions, controlling for a

TU

129

N

(0.073)

-0.232

(1)

0.034

(2)

hhs: TWs

Regression level

Predicted TU size

treated

Predicted TU size x

Clusters
per 100 hhs

Ratio 100

Table 2.B1: Baseline balance check: with lottery xed eects
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No
4427

Yes

RF

4866

No

IV

4427

Yes

IV

(0.053)

(0.045)

(4)
-0.010

(3)
-0.069

4866

No

RF

(0.037)

-0.087**

(5)

4427

Yes

RF

(0.038)

-0.070*

(6)

4866

No

IV

(0.046)

-0.103**

(7)

attended meeting
(8)

4427

Yes

IV

(0.049)

-0.088*

Female household member

units only. Bootstrapped standard errors in parentheses (2000 replications). ***

p <0.01,

**

p <0.05,

*

p <0.1.

8 additionally control for distance between the household and the meeting site. Data from project records. Treated

regressions control for a quadratic function of administrative unit size and lottery xed eects. Columns 2, 4, 6, and

regressions using predicted treatment unit size as an instrument for treatment unit size (columns 3, 4, 7 and 8). All

Notes: Table shows results of OLS regression on predicted treatment unit size, (columns 1, 2, 5, and 6) or 2SLS

4866

Conditional on distance

N

RF

-0.008
(0.042)

-0.058

(2)

(0.038)

(1)

Estimation

Predicted TU size

TU size

attended meeting

Household member

Table 2.B2: Participation in community meeting: with lottery xed eects
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Table 2.B3: Deliberation: with lottery xed eects

Meeting

Discussed

duration
(1)
TU size

sites
(2)

(3)

-40.531***
(7.083)

Predicted TU size

(4)
-0.482**
(0.209)

-35.965***

-0.430**

(6.213)

(0.181)

Estimation

RF

IV

RF

IV

N

127

127

128

128

Notes: Table shows results of OLS regression on predicted treatment unit
size, (columns 1 and 3) or 2SLS regressions using predicted treatment unit
size as an instrument for treatment unit size (columns 2 and 4). All regressions control for a quadratic function of administrative unit size and
lottery xed eects. All outcome variables normalized by number of oered
sites. Treated units only. Bootstrapped standard errors in parentheses (2000
replications). ***

p <0.01,

**

p <0.05,

*

p <0.1.

IV
128

RF
129

IV
129

128

RF

(0.042)

-0.053

(5)

128

IV

(0.048)

-0.059

(6)

128

RF

(0.071)

0.015

(7)

128

IV

(0.081)

0.017

(8)

choice rank

Predicted percentile

errors in parentheses (2000 replications). ***

p <0.01,
**

p <0.05,

*

p <0.1.

means. Treated units only. Columns 3-8 exclude one treatment unit in which a meeting was not held. Bootstrapped standard

for a quadratic function of administrative unit size and lottery xed eects. All outcomes collapsed to treatment-unit level

using predicted treatment unit size as an instrument for treatment unit size (columns 2, 4, 6, and 8). All regressions control

Notes: Table shows results of OLS regression on predicted treatment unit size, (columns 1, 3, 5 and 7) or 2SLS regressions

RF

128

N

(0.008)

(0.006)

(0.009)
0.016*

(0.007)

(4)
0.017*

(3)

maximum possible users

predicted users

-0.001

(2)

Predicted fraction of

Maximum possible

-0.001

Estimation

Predicted TU size

TU size

(1)

Predicted users

Table 2.B4: Proposed locations: with lottery xed eects
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127

129

RF

(0.012)

0.120***

129

IV

(0.014)

0.118***

127

RF

(0.073)

0.553***

(0.045)

-0.041

(5)

127

IV

(0.082)

0.560***

(0.050)

-0.046

(6)

127

RF

(0.130)

0.496***

(0.080)

0.008

(7)

127

IV

(0.146)

0.495***

(0.090)

0.009

(8)

choice rank

Predicted percentile

Bootstrapped standard errors in parentheses (2000 replications). ***

p <0.01,

**

p <0.05,

*

p <0.1.

Columns 3-8 exclude one treatment unit in which a meeting was not held and one community in which no site was accepted.

for a quadratic function of administrative unit size. All outcomes collapsed to treatment-unit level means. Treated units only.

using predicted treatment unit size as an instrument for treatment unit size (columns 2, 4, 6, and 8). All regressions control

Notes: Table shows results of OLS regression on predicted treatment unit size, (columns 1, 3, 5 and 7) or 2SLS regressions

127

N

IV

(0.011)

(0.010)

RF

0.068***

0.068***

(0.007)

(0.006)

(0.009)
0.015**

(0.007)

(4)
0.017*

(3)

predicted users

0.001

(2)

Predicted fraction of
maximum possible users

Maximum possible

0.001

Estimation

Treated

Predicted TU size

TU size

(1)

Predicted users

Table 2.B5: Accepted locations
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IV
127

RF
129

IV
129

127

RF

(0.046)

-0.038

(5)

127

IV

(0.051)

-0.042

(6)

127

RF

(0.082)

0.023

(7)

127

IV

(0.092)

0.025

(8)

choice rank

Predicted percentile

no site was accepted. Bootstrapped standard errors in parentheses (2000 replications). ***

p <0.01,

**

p <0.05,

*

p <0.1.

Treated units only. Columns 3-8 exclude one treatment unit in which a meeting was not held and one community in which

a quadratic function of administrative unit size and lottery xed eects. All outcomes collapsed to treatment-unit level means.

using predicted treatment unit size as an instrument for treatment unit size (columns 2, 4, 6, and 8). All regressions control for

Notes: Table shows results of OLS regression on predicted treatment unit size, (columns 1, 3, 5 and 7) or 2SLS regressions

RF

127

N

(0.008)

(0.007)

(0.009)
0.016*

(0.008)

(4)
0.017*

(3)

maximum possible users

predicted users

0.002

(2)

Predicted fraction of

Maximum possible

0.002

Estimation

Predicted TU size

TU size

(1)

Predicted users

Table 2.B6: Accepted locations: with lottery xed eects
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No
HH
3266

Regression level

N

RF

1873

HH

Yes

3266

HH

No

1873

HH

Yes

IV

(0.079)

(0.025)

IV

-0.052

(4)

-0.009

(3)

111

TW

No

RF

(1.506)

-1.322

(5)

67

TW

Yes

RF

(2.712)

-4.615*

(6)

111

TW

No

IV

(1.662)

-1.449

(7)

67

TW

Yes

IV

(4.899)

-5.520

(8)

***

p <0.01,

**

p <0.05,
*

p <0.1.

assigned to the cash or labour treatment arms. Bootstrapped standard errors in parentheses (2000 replications).

5 and 7, the number of contributors is coded as zero where tubewells were not installed. Only communities

least one water source installed only; columns 6 and 8 show results for installed tubewells only. In columns

units assigned to a cash or labour contribution only; columns 2 and 4 results for treatment units where at

All regressions control for a quadratic function of administrative unit size and lottery xed eects. Treatment

regressions using predicted treatment unit size as an instrument for treatment unit size (columns 3, 4, 7, and 8).

Notes: Table shows results of OLS regression on predicted treatment unit size, (columns 1, 2, 5 and 6) or 2SLS

RF

(0.044)

(0.022)

Successful installation

-0.041

(2)

households per TW

contributed

-0.008

Estimation

Predicted TU size

TU size

(1)

Contributing

Household

Table 2.B7: Contributions: with lottery xed eects
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Table 2.B8: Safe water sources installed: with lottery xed

eects

Attempted

Successful

installations

installations

(1)

(2)

TU size

(3)

(4)

0.056

0.046

(0.158)
Predicted TU size

(0.165)

0.050

0.041

(0.138)

(0.144)

Estimation

RF

IV

RF

IV

N

129

129

129

129

Notes: Table shows results of OLS regression on predicted treatment unit size, controlling for a quadratic function of administrative unit size and lottery xed eects. Regressions at community
level. Treated units only. Bootstrapped standard errors in parentheses (2000 replications). ***

p <0.01,

**

p <0.05,

*

p <0.1.
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Table 2.B9: Access to safe water : with lottery xed eects

Share household
water from
project source
(1)
TU size x treated

Predicted TU size x

(2)

Change in As

contamination

contamination

(household)
(3)

(4)

(source)
(5)

(6)

-0.024

0.036

0.157*

(0.033)

(0.083)

(0.081)

-0.020

treated

Change in As

0.030

(0.027)

0.129**

(0.066)

(0.062)

Estimation

RF

IV

RF

IV

RF

IV

Treated only

Yes

No

No

No

No

No

4886

4886

6431

6431

6439

6439

N

Notes: Table shows results of OLS regression on predicted treatment unit size, a treatment dummy, and their interactions, controlling for a quadratic function of administrative
unit size, a treatment dummy and their interactions, and lottery xed eects. Regressions at household level. Bootstrapped standard errors in parentheses (2000 replications).
***

p <0.01,

**

p <0.05,

*

p <0.1.
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Table 2.B10: Access to safe water : with controls for tubewells per household

Share household

Change in As

Change in As

water from

contamination

contamination

project source

(household)

(1)

(2)

TU size x treated

(3)

-0.022

-0.017

(5)

0.007

(0.030)
Predicted TU size x

(4)

(source)

0.166*

(0.089)
0.005

(6)

(0.095)
0.127*

treated

(0.022)

Treated

0.091**

0.099**

(0.067)
-0.049

-0.052

-0.285**

(0.070)
-0.347**

(0.039)

(0.050)

(0.128)

(0.161)

(0.123)

(0.163)

Estimation

RF

IV

RF

IV

RF

IV

Treated only

Yes

Yes

No

No

No

No

Resource controls

Yes

Yes

Yes

Yes

Yes

Yes

4886

4886

6431

6431

6439

6439

N

Notes: Table shows results of OLS regression on predicted treatment unit size, a treatment
dummy, and their interactions, controlling for a quadratic function of administrative unit
size, a treatment dummy and their interactions. Bootstrapped standard errors in parentheses
(2000 replications). ***

p <0.01,

**

p <0.05,

*

p <0.1.

CHAPTER 3

Experience of Inclusive
Institutions and the Value of
Participation: Experimental
Evidence from Bangladesh
3.1 Introduction
A broad consensus holds that capable, democratic institutions are a fundamental pillar of economic prosperity and necessary to end extreme poverty
in a sustainable way (Page and Pande, 2018). Strengthening governance is
I am indebted to Jakob Svensson, Anna Tompsett and Ingvild Almas for their
guidance and support. The project greatly beneted from the advice of and discussions with Anna Aevarsdottir, Martina Björkman, Tessa Bold, Jonathan de Quidt,
Mitch Downey, Selene Ghisol, Magnus Johannesson, Anna Sandberg and Domenico
Viganola. This project is carried out in collaboration with NGO Forum for Public
Health. I thank the NGO Forum Executive Director Mr S.M.A. Rashid for his cooperation, and Ahasan Habib for his support in all critical phases of the project. I am
indebted to Jahirul Islam for tireless and invaluable supervision of the project, and to
the extraordinary team of enumerators: Ahsan Habib, Tariqul Islam, Suvo, Mir Rahian,
Jannatun Chowdhury and Kawsar Ahmmed. The project was funded by LEAP, IGC
Bangladesh, JPAL-GI, Kock-Lindberg Foundation and Mannerfelts Fund. AEA RCT
registration and Pre-Analysis Plan: AEARCTR-0001809.
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therefore now a top priority in developing countries (World Bank, 2017).
However, there remains much to be learnt about how institutions form
and develop, and how changes in institutions can be fomented.

1

One im-

portant open debate among both policy-makers and researchers concerns
whether or not exposure to democratic or inclusive institutions can lead
2

to sustainable institutional changes.

In order to advance this debate, it is crucial to understand how citizens value democratic and inclusive institutions and how these values are
inuenced by citizens' experiences with institutions. How citizens value
dierent institutions is ex-ante ambiguous, because dierent institutional
3

settings imply dierent costs and benets for agents.

Further, a prereq-

uisite for sustainable institutional change is that citizens prefer the new
institutions to the old ones: because they like them intrinsically, because
they believe they work better, or both (Casey, 2018).

4

In this paper, I

combine a novel lab-in-the-eld experiment and a temporary exogenous
shock to local institutions in order to answer the following questions: If
given a choice, would citizens choose to adopt democratic and inclusive institutions in order to take collective decisions? Does experiencing inclusive
institutions aect how citizens value them?
Learning about how citizens value institutions, and how these values
change in response to the experience of institutions, is dicult for two

1

Attempts to elaborate unifying theories of institutional development are compli-

cated by its many irregularities, e.g. the evolution of democracies into autocracies
(Acemoglu and Robinson, 2017, Acemoglu et al., 2013), or the failure of political reforms to deliver the expected outcomes (Acemoglu and Robinson, 2008, Anderson et al.,
2015).

2

For example, Casey et al. (2018) show that experts in public policy and academia

held very divergent prior beliefs about the eect of programs designed to make local
institutions more inclusive and democratic on actual institutional change in the long
run.

3

For example, democratic systems may deliver better socio-economic outcomes or

encourage cooperative behaviors (Dal Bó et al., 2010), and citizens might appreciate
living in a democracy per se and the possibility to express their view on issues of
common interest (Coate et al., 2008). At the same time, well functioning democracies
require well-informed voters (Banerjee et al., 2011, Ferraz and Finan, 2008, Stromberg,
2004) and citizens bear the costs of participating in elections.

4

A second requirement is that citizens possess the requisite political will to change

existing power dynamics (Casey, 2018).
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reasons. First, measuring socio-political values is methodologically challenging. Previous research has focused on stated preferences or realized
behaviors and institutions. The latter can be more easily observed, but
they do not necessarily reect values and preferences.

5

Subjective survey

measures provide some evidence, but respondents may  consciously or
unconsciously  refrain from truthfully reporting their views and opinions (Bertrand and Mullainathan, 2001), for example because of social
desirability concerns. The risk of reporting biases is particularly severe in
the context of initiatives that promote the adoption of democratic and
inclusive practices (Mansuri and Rao, 2013). Second, it is dicult to provide a causal link between experience and citizens' value of institutional
regimes. The institutions to which citizens have previously been exposed
may themselves reect preferences and institutions and values coevolve.
A further concern is that institutional changes are often embedded within
broadly transformative economic, social and political reforms, thus making it hard to isolate the direct eect of experiencing new institutions on
how citizens value them.
My study resolves both these challenges. First, I implement a novel
lab-in-the-eld experiment which provides the rst incentivized measure
of how citizens value taking collective decisions via inclusive institutions.
Then, exploiting randomly assigned exposure to inclusive institutions
through a Community-Driven Development (CDD) program, I provide
the rst causal evidence of whether exposure to such institutions changes
these values.

6

The lab-in-the-eld experiment and the CDD program are

implemented in the same rural communities in Bangladesh.
In order to provide empirical evidence on citizens' value of inclusive
institutions and its evolution with the experience of institutions, I focus
on one specic institutional setting: participatory decision-making. A central feature of this approach is that decisions regarding a community or
a group are delegated to the community or the group itself, and typically

5

For example, individual values and preferences may not translate into realized

behaviors if the latter are inuenced by social concerns or otherwise constrained.

6

The non-descriptive analysis is based on the pre-analysis plan submitted to the

AEA-RCT registry: AEARCTR-0001809.
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taken via debates and deliberations during public meetings. The reason
for this focus is grounded in how institutional reforms can take place in
practice. At the local level, one common approach

to

the promotion of

inclusive institutions relies exactly on creating spaces and processes for
community engagement and public deliberations on designing, budgeting,
monitoring and evaluating public policies (World Bank, 2017).

7

Participa-

tory governance is largely widespread, for example in direct democracies
(e.g. town meetings), as a way of delivering development programs, or
for decentralization reforms.

8

In the lab-in-the-eld experiment, I elicit

agents' willingness-to-pay (WTP) for participatory decision-making relative to an alternative option designed to have the same unconditional
expected monetary outcome as the participatory process. The group decisions in the experiment consist of distributive choices among the group
members for a total monetary value of 300 Bangladeshi taka per task, the
9

equivalent of the Bangladeshi rural daily wage.

The participatory process

requires participants to discuss face-to-face in an unregulated negotiation
process in groups of three, and take distributive choices for the group by
unanimous consensus.

7

10

The alternative procedure consists of receiving

Another approach to supporting more inclusive local institutions is to strengthen

civil society and assist citizens in organizing and building civil society organizations,
social movements and other participatory associations and networks.

8

In direct democracies, citizens directly express their views on laws and policies,

often during town or village meetings (Hinnerich and Pettersson-Lidbom, 2014). Participatory governance has emerged as one of the dominant approaches in the development sector. Over the past few decades, development projects based on community
participation have received a massive injection of funding (for example the World Bank
currently supports 190 active CDD projects in 78 countries, for a total value of $19.2
billion (Wong and Guggenheim, 2018), and international aid agencies increasingly condition access to their funds on the adoption of beneciary participation components
(Banerjee et al., 2010). Decentralization reforms are often based on deliberative fora
intended to actively engage stakeholders in community decision-making (Ban et al.,
2012, Besley et al., 2005).

9

10

1 BDT = 0.013 USD in December 2016.
Following the design of the CDD program, the unanimity requirement is intended

to induce groups to seek a decision outcome that all group members can agree on,
rather than one that only satises a majority. Because unanimity voting also assigns
veto power to all group members, the theoretical literature on public choices traditionally concluded that unanimity performs worse than non-unanimous voting rules.
However, recent contributions have challenged these conclusions, for example showing that unanimity and majority voting produce similar outcomes when decisions are
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the distributive choice of another group, randomly extracted within the
same community. The elicitation procedure is fully incentivized: agents'
WTP for participation determines the rules for group decision-making
in the last stage of the experiment, with approximately one-third of the
Bangladeshi rural daily wage at stake for each participant.
I nd that taking decisions via an inclusive process is preferred by a
large majority of participants in my sample, and 47% of the agents have
a strictly positive WTP for participatory decision-making. However, the
support for participatory decision-making is highly polarized, with 26%
of the participants willing to pay 8% or more of the Bangladeshi rural
daily wage for participatory decision-making, and 22% of the participants
willing to forgo the same amount or more to avoid it. Participation is also
highly selected: subjects who choose to participate are those with a greater
inuence over decisions (e.g. leaders and those with higher education) and
lower costs of participation (e.g. men, possibly because of the existing
social norms in the Bangladeshi rural context).
Then, I use an exogenous shock to local institutions through a CDD
program in order to investigate how the values of participatory decisionmaking evolve. The CDD program is a water-safety intervention with
strong participatory components (Cocciolo et al., 2019a). The CDD program assigns decision-making powers to communities that otherwise have
no jurisdiction over the provision of local public goods or services, and
therefore can be interpreted as a participation experience. The community decision-making process imposes rules which ensure that everyone
is guaranteed the

de jure

right to express her voice, providing rst-hand

exposure to an inclusive institutional arrangement. The CDD program is
randomly assigned to eligible communities and it is limited in time and
scope. Exposure to the CDD program can be interpreted as a learning experience of the material and non-material costs and benets of inclusive
institutions (e.g. costs of participation; households' access to safe water).
Importantly, it has no impact on political or socio-economic dimensions
taken by collective deliberation (Goeree and Yariv, 2011) or that unanimity can induce
truthful communication and optimal information aggregation (Breitmoser and Valasek,
2017).
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that can be directly related to how citizens value institutions. These features allow me to estimate the causal eect of this temporary exogenous
shock to local institutions on WTP for participatory decision-making.

11

I nd that the value that citizens attribute to participatory decisionmaking is signicantly larger in communities that experienced inclusive
institutions through the CDD intervention. This eect is primarily driven
by a 9 percentage point increase in the share of citizens that are willing
to pay 8% or more of the Bangladeshi rural daily wage for participatory decision-making. The lab-in-the-eld experiment design enables me
to separately estimate the eect of the CDD program on the instrumental
and intrinsic value of participatory decision-making. The expected monetary gain from taking part in decision-making is smaller in treated than
in control communities and therefore, the main eect is entirely driven
by an increase in the intrinsic value that citizens place on participatory
processes per se, above and beyond instrumental motives.
The exposure to inclusive institutions can aect how citizens value
them via three channels: it might lead to eciency gains in future public consultations with similar characteristics; it might induce citizens to
update their beliefs about the benets and costs of these types of institutional arrangements; or it might generate a taste for inclusive practices.
Being exposed to the CDD program does not change the quality of the
bargaining outcomes  in terms of realized inequality or total contributions in public good games  nor the negotiation time, but it is associated
with a lower risk of conicts, therefore reducing the psychological costs
and eorts associated with a face-to-face negotiation dynamics. Agents in
treated communities are less overcondent in their ability to inuence collective decisions in their favor and therefore, they report lower expected
monetary outcomes from participating in decision-making and lower ne-

11

In this paper, I follow an emerging literature that adopts lab-in-the-eld exper-

iments as a tool to develop better measures to evaluate the impact of development
programs on social norms, values and preferences (e.g. Attanasio et al., 2015, Polan,
2016), including Fearon et al. (2009), Fearon et al. (2015), and Avdeenko and Gilligan
(2015) in the context of participatory governance. While these previous contributions
rely on standard experimental measures of social cohesion and social capital, in my
project, I introduce a novel measure of procedural utility.
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gotiation skills. Suggestive evidence indicates that the eect of the CDD
program on the value of participation does not vary with the quality of
community decisions or the welfare impact of the intervention, but it
is larger in communities where there was a more active participation in
the decision-making process. Overall, these results indicate that the main
eect is not driven by improvements in or learning about the decision
outcomes of inclusive institutions. Two possible explanations remain. One
is that experiencing the CDD program reduces the non-monetary costs of
future public deliberations (e.g. conicts). The other is that, in line with
classical economic models of habit formation in consumption, experiencing a CDD program generates a taste for inclusive practices, for example
by inducing learning about their intrinsic qualities (e.g. autonomy and
legitimacy).
My paper contributes to a number of literatures. It is most generally related to the broad literature on the formation and development of
institutions, and in particular how citizens' values are shaped by the insti12

tutional setting to which they are exposed.

Understanding the eects of

institutions on citizens' values can have important policy implications. For
example, exposure to democratic or inclusive institutions can have a more
sustainable impact on citizens' choices and behaviors if these changes are
mediated by a shift in preferences, values and norms.

13

One limitation in

the existing empirical literature is that evidence is based on stated prefer14

ences or realized behaviors.

12

Subjective survey measures may be biased,

Recent theoretical contributions model the two-way interplay between values and

institutions and how they coevolve: values and norms inuence policies and institutions,
whereas policies and institutions in turn model values and norms (Aghion et al., 2010,
Besley and Persson, 2019).

13

A large body of research in political science and sociology holds that democratic

values play a key role in inducing and supporting democratic institutions, for example
because democratic attitudes can sustain citizens' willingness to struggle for democracy
and cumulated values can increase the stability of democracies (Besley and Persson,
2019, Persson and Tabellini, 2009).

14

For example, Aghion et al. (2010), Alesina and Fuchs-Schündeln (2007) and Kim

et al. (2017) use survey measures that capture citizens' attitudes and trust towards the
state. Other papers instead rely on political preferences and turnout in relation to past
voting experience (Fujiwara et al., 2016) or in relation to the exposure to democratic
regimes (Fuchs-Schundeln and Schundeln, 2015), violent conicts (Blattman, 2009) or
events building national identity and civic duty (Madestam and Yanagizawa-Drott,
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for example because of social desirability concerns, and realized behaviors and institutions do not necessarily reect citizens' values. A second
concern is that previous papers often rely on institutional shocks from
the past history that had a transformative impact on many aspects of the
political, social and economic environment, such as in the case of transition from socialism (Aghion et al., 2010) or communism in East Germany
(Alesina and Fuchs-Schündeln, 2007) or North Korea (Kim et al., 2017).
In my paper, I provide the rst direct causal evidence of the link between
experiencing democratic and inclusive institutions and the value that citizens attach to them. I also take advantage of a shock to local institutions
which is limited in time and scope, with no impact on political or socioeconomic dimensions that can be directly related to how citizens value
institutions.
Previous literature on procedural utility has primarily focused on individual decision-making.

15

The existing evidence does not easily generalize

to the case of group decision-making, which  especially in case of face-toface unregulated public negotiations  entails a dierent set of potential
16

costs and benets for participants.

Using ex-post survey measures of

satisfaction, previous studies provide suggestive evidence of whether and
how citizens evaluate that a development program is implemented via a
deliberative and participatory process (Alatas et al., 2012, Beath et al.,
2017, Madajewicz et al., 2018, Olken, 2010). In a recent review, Casey
(2018) stresses the need to better understand the potential participation
costs of participatory initiatives. My paper provides the rst incentivized
2011).

15

The economic concept of procedural utility was rst advanced by Frey et al. (2004)

and Frey and Stutzer (2005). The existing evidence in the context of individual decisionmaking indicates that agents evaluate the decision processes per se (Bolton et al.,
2005), their voting rights (Güth and Weck-Hannemann, 1997), and their autonomy
and decision power (Bartling et al., 2014, Fehr et al., 2013, Neri and Rommeswinkel,
2017, Owens et al., 2014).

16

Deliberative processes might create a sense of legitimacy for resource allocation,

and beneciaries often seem to value being consulted and involved. However, the exercise of voice and choice can be costly, for instance because of the opportunity cost of
the time dedicated to participation, the psychological costs of conictual deliberations,
or the material/social costs incurred when citizens take positions that are contrary to
the interests of powerful groups (Mansuri and Rao, 2004).
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measure of the net value that citizens attach ex-ante to dierent decisionmaking processes in the context of group deliberations.
Finally, my paper relates to the literature on the eect of participatory initiatives on local institutions. By encouraging participation and
dialogue between social groups, CDD programs are often promoted as
a potential channel to build social cohesion and strengthen democratic
values and practices (Mansuri and Rao, 2013).

17

However, exposure to

CDD programs does not seem to aect local governance (Casey et al.,
18

2012, Humphreys et al., 2012, van der Windt et al., 2018).

Fearon et al.

(2015) and Casey et al. (2018) argue that exposure to CDD programs
seems to create zombie institutions that exist on paper but in practice remain unadopted.

19

As stressed in Casey (2018), it remains to be

explained why CDD programs, despite being eective in bringing public
goods to poor communities, fail to induce local institutional changes. One
potential explanation is simply that the temporary experience of democratic and inclusive institutions does not increase the value that citizens
attach to them. In this paper, I show that this hypothesis appears unlikely
to explain the absence of changes in local institutions.

17

Additionally, community participation is often proposed as a method to improve

the quality of development programs and service delivery. Community participation
can eectively incorporate local knowledge into planning, implementation and monitoring of interventions (Alatas et al., 2012), generate accountability for service delivery
(Björkman et al., 2017, Björkman and Svensson, 2009, Reinikka and Svensson, 2011,
World Bank, 2014) and reinforce stakeholders' sense of ownership over project assets (Alatas et al., 2012). However, successful experiences of community mobilization
are counterbalanced by projects with limited welfare impacts (Banerjee et al., 2010,
Khwaja, 2004, Olken, 2007) or whose outcomes are distorted in favor of local elites
(Alatas et al., 2019, Labonne and Chase, 2009) or wealthier communities (Baird et al.,
2013). Recent reviews agree that the available evidence indicates that CDD eectively
delivers public goods at a relatively low cost (Casey, 2018, White et al., 2018).

18

Exposure to CDD programs does have signicant eects on self-reported pro-social

values and norms (Avdeenko and Gilligan, 2015, Ibanez and Rao, 2005, Labonne and
Chase, 2011), but it is unclear how these ndings are driven by experimenter demand
eects.

19

For example, Beath et al. (2013) nd that local elected councils function eectively

several years after their creation as part of a CDD program in Afghanistan, but communities rely on them to take collective decisions only when specically called upon by
external agencies. Similarly, Casey et al. (2018) show that communities that received a
CDD program in Sierra Leone are more likely to have a village development committee,
but these committees are not being used for much in practice.
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The ndings of this paper elucidate one potential mechanism for institutional development. Citizens value being involved in decision-making
for their community, and this can encourage initiatives from governments
and international organizations aimed at promoting community participation and decentralization reforms. While previous evidence indicates
that participatory initiatives have no impact on local governance, I nd
that experiencing inclusive institutions does strengthen the value that
citizens attach to them. What can explain these supposedly contrasting
results? One possible explanation is that experiencing inclusive institutions increases the value that citizens attach per se to being involved in
decision-making, but it also induces more realistic expectations of the personal benets from participation, with an ambiguous eect on the overall
demand for institutional reforms.

20

An alternative explanation is that the

exposure to CDD programs can change the social values of participatory
practices in receiving communities, but these changes will not necessarily
translate into realized institutional reforms, as institutions are persistent
and constrained by the existing social and political structures within a
society. This explanation would have signicant policy implications, as it
would suggest that interventions aimed at fostering institutional development should focus on relaxing such potential constraints.
In the remainder of the paper, I rst describe the data collection (Section 3.2) and the sample (Section 3.3). Section 3.4 illustrates the design
of the lab-in-the-eld experiment and the details of the WTP elicitation,
and Section 3.5 describes my novel measure of the value of participatory
decision-making. Section 3.6 presents the CDD program and explains why
it can be used as an exogenous shock to local institutions. In Section 3.7, I
test whether experiencing inclusive institutions through the CDD program
has an impact on the value of participatory decision-making measured via

20

In my lab-in-the-eld experiment, agents choose between a participatory process

and a non-participatory process with the same unconditional expected monetary outcome. The design allows me to interpret the willingness-to-pay measure as a proxy of
the intrinsic value that citizens attribute to participatory practices, above and beyond
instrumental considerations. My results do not necessarily extend to settings where different institutional arrangements have dierent expected monetary outcomes as well
as dierent intrinsic qualities.
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the lab-in-the-eld experiment, and discuss potential mechanisms. Section
3.8 concludes with policy implications and avenues for future work.

3.2 Data
The project relies on data collected during a baseline household survey,
a baseline water source census, the implementation of the CDD program
and the lab-in-the-eld experiment (Figure 3.A1). The set up allows
me

to

link

individual

data

from

the

lab-in-the-eld

experiment

to

detailed information collected during the baseline survey and the project
implementation, and I exploit this rich data in order to explore the
mechanisms that might drive the eect of the CDD program on the
value that people place on participatory decision-making.

Baseline data collection
The
2015

baseline

and

data

February

collection

2016,

was

before

the

carried

out

between

randomization

of

August

the

CDD

treatment status and before the implementation of the intervention.
The household survey includes information on household composition,
health, wealth, network, leadership and participation in the life of the
community. I rely on this information in order to stratify the sample
of participants in the lab-in-the-eld experiment by household leadership status (Section 3.3), and to estimate heterogeneous treatment eects.

CDD program
The

CDD

intervention

started

in

October

2015

and

had

been

completed by November 2017. I rely on rich implementation data in
order to characterize the dynamics of community discussion, the degree
of household participation in the community debate and deliberation,
and the distribution of project benets within the community. I exploit
this data in order to provide suggestive evidence of whether the eect
of the CDD program on the value of participatory decision-making is
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driven by the characteristics of the community discussion, the quality of
community decisions or the welfare impact of the intervention.

Lab-in-the-eld experiment
The lab-in-the-eld experiment was run between December 2016 and
May 2017.

21

The experiment was always conducted after decisions re-

garding the CDD program had been taken by the community during the
community meetings.

22

Participants successfully invited to the experiment

complete an individual survey on social values and attitudes before the
experimental session (Appendix 3.D.4). During the experimental session,
a team of six enumerators record the outcomes from each task and the
time required for each group/player to complete each task, as well as their
observations on group dynamics, their perceived level of conict within
the group and individual bargaining skills. After the experimental session
and before payments are disbursed, participants complete a short individual questionnaire on their understanding of the tasks and satisfaction
(Appendix 3.D.6).

3.3 Sample
3.3.1 Selection of communities
The communities enrolled in the CDD programs are 171, 42 in the control and 129 in the treated group. Because of budget constraints, I carry
out the lab-in-the-eld experiment in 96 communities (35 control and 61

21

Every day, we conduct the lab-in-the-eld experiment in a dierent community.

We work sequentially in nearby communities, and I do not expect information about
the lab to spread so rapidly across communities through existing social networks.

22

In order to avoid possible confounding eects, in almost all communities we run the

experiment after the full implementation of the CDD program: after the community
failed to raise contributions or after the tubewell installation was complete. In only 7
communities, the lab-in-the-eld experiment was conducted after a decision had been
taken at the community meeting but before the completion of the tubewell installation
work.
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treated communities) in 8 Unions.
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23

Table 3.2 reports some baseline socio-

economic characteristics of the communities selected for this study.
I select the communities in which to conduct the lab-in-the-eld experiment primarily via an optimization procedure that maximizes the balance
24

between the treatment and the control group.

The main rationale for

this optimization procedure is small sample bias reduction. In Appendix
3.C, I describe the optimization procedure in detail, and I report the set
of pre-intervention observables used to test the balance between the treatment and the control group. As ensured by this optimization procedure,
treated and control communities selected for the lab-in-the-eld experiment are balanced (Table 3.C3). As indicated in the pre-analysis plan, in
one of the robustness checks I correct standard errors in order to take into
account this sample selection procedure. The results are robust, and because the corrected standard errors are smaller than the uncorrected ones,
I use the most conservative approach in the remainder of the analysis.
The sample departs from this selection rule in two respects. One,
I excluded six communities where the CDD program failed because of
hydro-geological reasons that impeded the installations of new safe water
sources (exogenous failures). At the time of sample selection (December
2, 2016), the implementing partner was exploring the possibility to adopt
an improved installation technology, and therefore make a second installation attempt in communities where the rst one failed. In order to avoid
contaminating the CDD program with the lab-in-the-eld experiment before the intervention was complete, I did not run the lab-in-the-eld experiment in communities where the CDD program failed exogenously.

23

Unions are the smallest rural administrative and local government units in

Bangladesh. Each Union is made up of nine Wards, and one village is usually designated as a ward. The lab-in-the-eld experiment was run between December 2016
and May 2017. Because the baseline data collection in the Gaibandha District was
scheduled in the spring 2017, and the CDD program in the summer/fall 2017, I carried
out the lab-in-the-eld experiment only in the 8 Unions in the Bogra District.

24

I follow an optimization algorithm that selects as the best sample  out of 1,000

random samples  the one with the highest pvalue from the F-test on the balance of
pre-intervention observables between treated and control villages. The random sampling procedure respects the stratication by Union of the CDD intervention, and it is
balanced on contribution approaches.
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Since these cases only concern one Union (Deuli), in one pre-specied robustness check I verify that the main treatment eect does not vary if I
25

include or exclude this Union.

Two, I oversampled four communities where the CDD program failed
due to tensions and disagreements within the community or lack of interest in the CDD program (endogenous failures).

26

At the time of sample

selection, in agreement with project sta, I excluded these communities
because of feasibility constraints.

27

As the project sta gained experience

with the implementation of the lab-in-the-eld experiment, I was able
to revise this decision and add these four communities to the sample of
92 communities selected via the optimization algorithm. Because I oversampled communities where the CDD program failed endogenously, the
estimates of the main treatment eect might be downward biased. In order to correct this bias, I pre-specied to weight all regressions by the
probability of each community being selected by the optimization algorithm.

28

In addition, in one of the pre-specied robustness checks, I verify

that the main ndings are not driven by the choice to include or exclude
these four oversampled communities.

25

The cases of exogenous failures are concentrated in one Union only, specically in

the South-Eastern region of Deuli Union. This results in a non-homogeneous geographic
distribution of eligible treated and control communities in Deuli Union. In Deuli Union,
communities involved in the lab-in-the-eld experiment are widespread in the whole
area if they belong to the control group, but they are mainly from the North-Western
area if from the treated group.

26

The CDD program failed endogenously in four communities: (i) one where the

community was not interested in holding the meeting; (ii) two where the community did
not reach an agreement during the community meetings; (iii) one where the installation
failed for one tubewell and cash contributions failed for the other tubewell.

27

Although aware of the fact that this selection might create an upward bias in

my estimates, this choice was imposed by feasibility constraints. We thought it was
unfeasible to conduct the lab-in-the-eld experiment in communities where the implementation of the CDD program created tensions within the communities and between
the community and project sta.

28

In order to derive the weights, I repeat the optimization procedure 1,000 times

on the full sample of communities in the CDD program and for each community, I
calculate the probability of being included in the optimal sample. All results are robust
if I used a slightly dierent weighting scheme, which weights only the four over-sampled
communities by their probability of being selected by the optimization algorithm that
I implemented to maximize balance.
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3.3.2 Selection of participants
36 people per community participated in the lab-in-the-eld experiment.
Households invited to the lab-in-the-eld experiment are randomly selected among those interviewed during the baseline household survey. The
randomization is stratied based on two dimensions: gender and leadership status of the household. Enumerators invite one man and one woman
per household, ensuring that overall, 18 men and 18 women are invited
per experimental session.

29

In each community, I invite two households

identied as leaders by other households in their community to the experimental session. Invited households endogenously choose which household
30

member, if any, that will take part in the experimental session.

The -

nal sample of participants is determined by each player's nal decision to
actually take part in the experimental session. Table 3.A1 reports the realized and planned sample stratication by gender and leadership status.
In Tables 3.2, 3.A3 and 3.A4, I report the results from three prespecied tests, which test whether this self-selection into the lab-in-theeld experiment diered in treated and control communities. Tables 3.2
and Table 3.A3 show that the sample of players that accepted to participate in the experimental session and the nal sample of players actually
participating are balanced across treatment status. Table 3.A4 demonstrates that the attrition rate from the experimental session does not signicantly dier in treated and control communities.

29

31

The overall evidence

Inviting one man and one woman per household proved to be crucial in order to

facilitate the participation among women. However, in rare cases, only one household
member accepted to take part in the experimental session. Since groups in the labin-the-eld experiment are gender-homogeneous, there is no risk that members of the
same household are assigned to the same group.

30

Enumerators are instructed to invite household members that can actively par-

ticipate in the experimental session and understand the rules of the dierent tasks,
primarily the household head and his spouse. In case one or two members from the
household do not accept to participate, our project sta look for a replacement household/player within the same community, following a pre-dened (randomized) order
that maintains the sample balance on gender and leadership status. In order to maintain the desired balance between leader and non-leader households taking part in the
experiment, enumerators replace households with the same leadership status.

31

I calculate the attrition rate as the share of players that accepted to participate in

the experimental session, but ultimately did not.
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reported in Tables 3.2, 3.A3 and 3.A4 indicates that the self-selection process into the lab-in-the-eld experiment did not dier in treated and control communities and therefore, the nal sample of players is comparable
across treatment status.

3.4 Lab-in-the-eld experiment
The purpose of the lab-in-the-eld experiment is to measure how citizens
value inclusive decision-making practices. I model the individual expected
utility associated with the decision-making process

p as having three com-

ponents: the expected individual monetary outcome from the decisions
taken under arrangement

p;32

the intrinsic value that agents might place

on taking decisions via arrangement

p

(procedural utility); and the ex-

pected time cost of participating in the decision-making process

Valuep = Expected outcomep + Procedural Utilityp − Time costp

p:33

(3.1)

In the context of participatory governance, the procedural utility term
from arrangement

p can be interpreted as the net evaluation of procedure

p, as resulting from, for example, the legitimacy of the decision outcomes,
the value of autonomy and self-expression, stress and risk of conicts, social and psychological costs of negotiating, actively participating in deliberations and publicly disagreeing. Although the value that citizens attach
to taking common-interest decisions via procedure

p

can be modelled in

a more comprehensive fashion, this framework does exactly mirror the

32

This term depends on the context in which decisions are taken. For example, it can

be considered as access to safe water in the context of an arsenic-mitigation program,
or receiving a cash-transfer in the context of a social safety net program.

33

These three components mirror the three terms in the Downsian calculus of voting

framework (Downs, 1957, Riker and Ordeshook, 1968, Tullock, 1968). In the context
of individual decision-making, Bartling et al. (2014) already discuss that preferences
for being in control of own decisions might be driven by instrumental and intrinsic
motives.
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experimental design.
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The main objective of the design is to disentangle

instrumental and intrinsic motives and ensure that the time cost component does not vary across decision-making processes.
One experimental session is carried out in each community separately.

35

Each experimental session is conducted with 12 groups of three

people each and it is divided into 5 main stages, illustrated in Figure 3.1.

36

Participants are involved in a bargaining task and in a WTP elicitation
procedure. These two components are repeated twice for two dierent bargaining tasks, and in the last stage of the experiment, the choices made
during the WTP elicitation relative to one randomly extracted bargaining
task are realized.

37

In this paper, I focus on the WTP elicitations, which allow me to
measure my main variable of interest: the net value that agents attach to
taking decisions regarding their group in a participatory way. During the
WTP elicitations, participants are presented with group tasks inspired
by redistribution games and public good games. Under dierent price
conditions, participants can choose how to solve these group tasks during
the last stage of the experiment: if via a participatory process or not. In
order to incentivize participants to report their preferences truthfully, each
of their choices has a positive probability of being implemented during the
last stage of the experiment.
Within the basic framework outlined in Equation 3.1, the WTP measure can be interpreted as the sum of the expected monetary gain from

34

For example, altruistic agents might evaluate dierent institutional settings not

only based on their own expected outcome, but also considering the expected outcomes
of others and the fairness of the resulting distribution. Because dierent decisionmaking processes can be associated with dierent levels of uncertainty, my simple
framework can also be extended in order to take into account the variance of the
decision outcomes and agents' risk aversion.

35
36

In Appendix 3.D.5 I report the scripts of the experimental session.
The lab-in-the-eld experiment is conducted in collaboration with Selene Ghisol.

In a related paper, Ghisol (2019) studies the dynamics of group-bargaining occurring
during Task 1 and Task 2. Despite the fact that we joined forces for fund raising and
the implementation of the experiment, our research projects are originated, developed
and designed independently.

37

As specied in the pre-analysis plan, in this paper, I pool together the choices

made during the WTP elicitation relative to each bargaining task. None of the results
would be substantially dierent if I instead looked at each bargaining task separately.
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participating in decision-making (instrumental value); the intrinsic value
associated with retaining group decision rights relative to the alternative
process (intrinsic value); and the time cost dierential. This decomposition is reported in Equation 3.1. By design, the time cost dierential is
set to 0 and the instrumental value of participation is set to 0 for players
that consider themselves as average bargainers. These features allow

us to

interpret the WTP measure as a close approximation of the intrinsic value
of participation. In order to support these claims, I elicit beliefs

in

own

expected outcomes from the two decision-making processes and obtain a
direct measure of the instrumental value of participation.

W T P = Own expected outcomeP − Own expected outcomeN P
´¹¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¸¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹¶

(3.2)

Instrumental value of Participation vs Non-Participation

+ Procedural utilityP − Procedural utilityN P
´¹¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹¸¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¶
Intrinsic value of Participation vs Non-Participation

+

Time costP − Time costN P

´¹¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¸¹¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¹ ¶

Time cost of Participation vs Non-Participation = 0

The experimental design is guided by two additional considerations.
First, the reporting bias and the experimenter demand eect can be particularly severe in the context of evaluating initiatives that promote the
adoption of democratic and inclusive practices: the exposure to participatory messaging may make members of program communities more likely
to report a higher appreciation of inclusive institutions, even without any
38

substantial change in evaluations (Mansuri and Rao, 2013).

I adopt var-

ious techniques to minimize the inuence of experimenter demand, the
most important being fully incentivizing the elicitation procedures, with

38

Social desirability bias is a concern only if it applies dierentially in control and

treated communities. The sign of the bias is ex-ante ambiguous. Agents in treated
communities might be more likely to report a higher value of participation to please
my local partner, given the messaging on the importance of participation in community
decision-making during the implementation of the CDD program. The opposite might
be true if agents in control communities are more likely to report a higher value of
participation, hoping to convince my local partner to implement the CDD program in
her community.
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39

approximately one-third of the rural Bangladeshi wage at stake.

Another

challenge is related to the low literacy rate of the population involved in
the study, which constrained the design choices in order to ensure full
understanding from all participants. Throughout the whole experimental session, instructions are provided verbally by project sta. The eld
supervisor introduces the lab-in-the-eld experiment to all participants
and gives the main instructions for each task. Enumerators play a crucial
role in ensuring that all participants fully understand the rules of each
task: they provide additional clarications whenever needed, and explain
in detail the WTP elicitation procedure individually to each participant.

40

3.4.1 Group negotiation tasks
The experimental decision-making process is designed to mimic the procedures and the implementation rules that are typical of participatory
initiatives. Participants are divided into groups of three and discuss faceto-face in an unregulated negotiation process in order to take decisions
for the group, which entails common and individual economic interests.
In addition, group decisions should be taken by unanimous consensus,
and groups have a maximum of 20 minutes to reach an agreement. These
features impose similar dynamics and constraints as in the CDD program

39

I carefully concealed potential signals about the study objectives and the true ex-

perimental hypothesis. I never revealed the goals of the policy evaluation to the project
sta or the participants. During the experimental session, project sta used real-life
examples tailored to the local context in order to explain the bargaining games and the
choice between dierent decision-making processes, but I never referred to the CDD
program.
The ability of incentives to mitigate reporting biases is still debated. In a recent study,
de Quidt et al. (2018) nd that experimenter demand is not reduced in incentivized
tasks versus unincentivized tasks. However, they use low-stake incentives of approximately 1 USD with US participants, and conclude that the eect of incentives should
be further explored in future studies.

40

I do not expect this feature to worsen the concerns related to the experimenter

demand eect. I always discussed the purposes of the lab-in-the-eld experiment with
project sta in terms of understanding the dynamics of group bargaining and preferences for participation in the context of rural Bangladesh. I never revealed that the
project aims at evaluating how the CDD intervention aects evaluations of inclusive
institutions. Additionally, while the eld supervisor was also involved in the implementation of the CDD program, the enumerators took no role in it.
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studied in this paper (Section 3.6), where decisions are taken by the community during an open negotiation, community members know each other
and will meet each other after the deliberation, and communities have a
maximum of 3 community meetings to reach a unanimous agreement,
otherwise they lose the possibility to receive the intervention.
The group tasks are a Redistribution task and a Contribution task,
played in random order.

41

Participants receive an initial individual endow42

ment, and then complete the negotiation exercise with their group peers.

During the Redistribution task, participants receive their individual endowment and negotiate on how to redistribute a group endowment of 30
tokens among themselves. In the Contribution task, participants decide
how much of their initial endowment to contribute to the creation of a
common pool of resources, equivalent to twice the sum of the contributions, and simultaneously negotiate on how to distribute it. The Redistribution task mimics a situation when beneciary communities receive
development interventions or public service provisions for free, but they
are involved in decision-making regarding how to redistribute project benets within the community. The Contribution task is the experimental
counterpart of community projects that, in addition, requires communities
to co-fund the project with cash or labor contributions.

41

43

For both group tasks, participants complete one training round and one round

with real money at stake. Before starting the training round, participants answer a
few questions to verify their understanding of the rules and how their nal rewards
are calculated. In order to enable all players, even those with poor numerical skills,
to eectively take part in the group discussion, participants complete the tasks using
simple and intuitive visual aids.

42

Within each community, players are randomly pre-assigned to the equality/inequal-

ity treatment. Equality: before each task, participants receive an initial endowment of
10 tokens. Inequality: before each task, participants in each group randomly receive
initial endowments of 15, 10 token or 5 tokens.

43

Community contributions  in cash, kinds, or labor  are a key component of CDD

programs. Co-nancing requirements, other than reducing implementation costs, are
seen as a way to elicit information about demand and enhance the sense of ownership
over project assets. However, this approach is far from being uncontroversial. A requirement for nancial contributions may prevent poorer communities from accessing the
intervention. Cash contributions may transfer greater decision power to the local elite
and wealthier individuals, creating a channel through which elites are legitimated to
capture project benets. In Cocciolo et al. (2019a), we provide the rst experimental
evaluation of the eect of contribution requirements on community decision-making

LAB-IN-THE-FIELD EXPERIMENT

171

For this paper, the Contribution task and the Redistribution task
serve two main purposes. First, during Task 1 and Task 2, all participants
experience the participatory process, the discussion dynamics and observe
the outcomes of the deliberation. This is a crucial feature in order to allow participants to make meaningful choices when I present them with the
option to choose the decision-making process for Task 3. Second, it allows
me to directly observe players' performance within an open negotiation
process, which I expected to play an import role in driving their preferences for the decision-making process for Task 3. Importantly, in order to
avoid that participants' choices over the future decision-making process
are confounded by gender norms, all groups are gender-homogeneous.

3.4.2 WTP elicitation
During the WTP elicitation, I randomly assign their initial individual endowment for Task 3 to participants, and I inform them that during Task 3,
they might again face the same group task as in the Contribution task
or the Redistribution task, with new group peers, randomly selected
and ex-ante unknown. I oer them the possibility to decide ex-ante how
they want their group to take decisions during Task 3. The rst option
is the participatory decision-making process: the same negotiation process that they already experienced under Task 1 and Task 2. The other
option is not to participate in decision-making and receiving an assigned
distribution of tokens. In this latter case, the group receives the outcome
distribution determined by another group, randomly selected within the
same community, during that task.

44

I measure the individual willingness to pay for participatory decisionmaking using a binding auction design. I start by presenting participants
with a hypothetical choice between participatory decision-making and
assigned distribution at zero price. I present ten other choices to all
participants by varying the price attached to the participatory option,
and the impact of a project to provide a local public good.

44

Each person in the group receives the nal number of tokens obtained during that

group task by the person in the assigned group with the same initial individual endowment. The group is randomly selected within the same equality/inequality treatment.
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ranging from -5 tokens to +5 tokens.

45

I dene individual WTP as the

highest price attached to the participatory option at which the participant
does not choose the assigned distribution option.
By design, because future group peers are randomly selected and exante unknown and the outcome received under the assigned distribution
is a random draw from the previous outcomes of other players within the
same community, an average player has the same unconditional expected
monetary outcome under the participatory process or the assigned distribution procedure. Additionally, all monetary rewards are disbursed at
the end of the experimental session, after all groups have completed Task
3 and after a short individual questionnaire. Therefore, there is no time
saving from avoiding the participatory decision-making process.

46

These

are the key features of the design which, following Equation 3.2, allow me
to interpret the WTP measure as a close approximation of the intrinsic
value of participation in group decisions.
This interpretation of the WTP measure only applies to participants
that consider themselves average negotiators. For players that expect to
receive above- or below-average outcomes from participating in group decisions, the WTP measure should be interpreted as the sum of the instrumental and intrinsic components. In order to measure the share of
participants whose instrumental value of taking part in the group negotiation is zero, I elicit players' beliefs about their expected outcomes under

45

I do not allow players to submit choices that are inconsistent across prices. In these

cases, enumerators are required to review players' choices and, if necessary, clarify the
WTP elicitation procedure. Using audit data automatically recorded with the tablets,
I am able to measure the frequency of initial inconsistencies in the WTP elicitation
procedure, which is 18% relative to Task 1 and 15% relative to Task 2 (Table 3.A2).

46

The overall time of the experimental session could have been reduced in case no

group completed Task 3. However, in the absence of coordination between participants
during the WTP elicitation, the ex-ante probability of this event is negligible. Indeed,
this event never occurred in any of the 96 experimental sessions, and on average 7 out
of 12 groups completed the negotiation stage for Task 3.
Despite all participants being required to spend the same amount of time at the
experiment, participating in decision-making in the last stage of the experimental session obviously requires additional eorts from the participants. The mental, social and
psychological costs of a face-to-face negotiation process are intrinsic characteristics of
participatory decision-making which, in my simple framework outlined in Equation 3.1,
are included in the

Procedural utility

term.
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the two decision-rules. After each WTP elicitation, I ask participants to
report the number of tokens they think they would receive from the Redistribution task/Contribution task if group decisions are taken via the
participatory process or via the assigned distribution procedure. I incentivize their answers by awarding a prize if their guess under the assigned
distribution option is correct. The beliefs elicitation is not incentivized
for the participatory decision-making option, as it would not be incentive
compatible given the ability of players to collude during Task 3. The beliefs elicitation allows me to calculate the instrumental value of participation as the dierence between the individual expected monetary outcome
from participatory decision-making and the individual expected monetary
outcome from the assigned-distribution alternative. I also derive an explicit measure of the intrinsic value of participatory decision-making as
the dierence between the WTP measure and the instrumental value of
participation (Equation 3.2).
I complete the WTP elicitation with one participant per group, randomly selected and individually assisted by one enumerator. This approach ensures that one of each participant's choices will be implemented
in the last stage of the experiment, without diluting the real incentives
47

associated with the WTP elicitation procedure.

The design presents

several further advantages. First, because I present all price conditions
to all participants and I implement their choices for Task 3, the elicitation procedure is incentive compatible and it ensures that it is optimal
48

for all participants to truthfully report their preferences.

Second, by de-

sign, players do not know the identity of their group members for Task

47

Although I sacrice a larger sample size, this feature also allows me to assign one

enumerator to each participant during the WTP elicitation within the available budget
and the time constraints of the experimental session, and it avoids adding further
complexities to the design. Conducting the WTP elicitation with all participants would
also have implied a further complication of the design, introducing an additional rule to
aggregate choices expressed by participants assigned to the same group in Task 3, for
example a majority rule or implementing the choice of one player per group, randomly
extracted.

48

To inuence the results, experimenter demand eects should be more important for

the respondent than the real expected gains (in terms of expected monetary outcomes
and procedural utility) from answering truthfully.
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3, ensuring that their choices are not driven by selection eects. Finally,
choices are elicited with the assistance of one enumerator, privately and
independently from other players, ensuring the understanding from all
participants and preventing individual choices from being inuenced by
peer pressure or reputation concerns.

49

3.4.3 Realization of choices
Before the last stage of the experimental session, each participant that
completed the WTP elicitation is randomly assigned one task (Contribution task or Redistribution task) and one price between -5 tokens and
50

+5 tokens.

The decision rule for Task 3 depends on whether, relative to the assigned task at the assigned price, the participant did previously choose the
participatory option or not. Participants with a WTP equal to or higher
than the assigned price complete Task 3 together with their new group
peers, and pay/receive the assigned price. Participants with a WTP lower
than the assigned price, as well as their new group peers, do not complete
the last negotiation stage and receive the outcome distribution determined
51

by another group randomly selected within the same community.

49

Dur-

Enumerators take several steps in order to ensure understanding from all par-

ticipants. Before the WTP elicitations, enumerators verify the understanding of each
participant in the two decision-making processes. Enumerators stress that each of their
choices might be implemented in Task 3 and therefore, it is best for them to truthfully
report their preferences. They stress that choices are condential and that, by design,
other players cannot infer their answers from the decision-making process implemented
during Task 3. In order to facilitate participants in their choices, enumerators remind
them about their outcome in the previous round, ask them whether they liked or disliked the bargaining stage and to what extent they expect to be inuential in the last
stage given their initial tokens. Relative to the rst WTP elicitation procedure, the
instruction time is on average 3.5 minutes, the WTP elicitation almost 2 minutes and
the beliefs elicitation 1.5 minutes (Table 3.A2).

50

The random assignment of the group negotiation task and the price for the partic-

ipatory option are dened via two separate lotteries, where each option has the same
probability of realization.

51

In this case, participants are required to wait until all groups have completed the

last group negotiation task. Because payments are disbursed at the end of the full
experimental session, and after the completion of a short individual survey, no participants leave the experimental session earlier that others. While waiting, participants
can interact with each other. The ideal setting would have been to occupy participants

LAB-IN-THE-FIELD EXPERIMENT

175

ing the last stage of the experimental session, there is approximately onethird of the Bangladeshi rural daily wage at stake, and this feature should
minimize concerns related to reporting biases and experimenter demand
eects.
The random selection of the task and the price for participatory
decision-making relative to Task 3 is privately conducted by the enumerators with each participant that completed the WTP elicitation stage. The
randomly selected price is never disclosed to other players, and this guarantees that individual choices expressed during the WTP elicitation are
never fully revealed by the decision-making process implemented during
Task 3. This is a further mechanism to ensure that individual choices during the WTP elicitation are not inuenced by peer pressure or reputation
concerns.

52

3.4.4 Payment
Payments are disbursed at the end of the experimental session, only after
all groups have completed the last group negotiation during Task 3 and
after the completion of a short individual questionnaire on satisfaction.
Participants receive a xed net show-up fee of 40 Bangladeshi Takas.

53

They receive a bonus equal to the sum of their outcomes from Task 1, Task
2 and Task 3, converting 1 token into 5 BDT. Players that completed the
that do not complete the group negotiation task with a short individual task. But I
desisted after exploring many possible alternative tasks without nding one that I was
convinced would carry no (positive or negative) intrinsic utility for all agents. However,
because the lab-in-the-eld experiment is conducted in small communities where people know each other and have daily extensive interactions, I do not expect a few extra
minutes of interactions with other villagers to be highly valuable for the participants.

52

It should be noted that participants' outcomes are observable under the participa-

tory decision-making alternative but non-observable under the assigned-distribution
alternative. This dierence in outcome observability might lower the estimated WTP
for participation, in case participants prefer to conceal their earnings (Jakiela and Ozier,
2016). However, two considerations mitigate these concerns: (i) because the outcome
from the rst two rounds is always observable, the value of non-disclosing the earnings
from the third round only is reduced; (ii) participants complete each stage with new
group members, and therefore their total outcome is never fully disclosed.

53

Because the Bangladeshi law requires a at 10 BDT tax from those with a daily

income larger than 400 BDT, the gross show-up fee is 50 BDT for participants with a
total outcome higher than 400 BDT.
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WTP elicitations receive(pay) the randomly assigned price in case they
chose the participatory decision-making option under the randomly assigned scenario (task-price). Correct beliefs about outcomes under the
assigned distribution option are rewarded with 30 BDT. Participants
can expect a total reward of between 250 BDT and 500 BDT, equivalent
54

to 0.8-1.7 local daily wage.

Therefore, when players in the WTP elici-

tations express their preferences on the decision-making process for Task
3, approximately one-third of the local daily wage is at stake.

3.5 Value of participatory decision-making
Despite the widespread adoption of participatory development, the question of whether agents value collective decision-making rights has not previously been explored. Democratic and inclusive institutions entail monetary and non-monetary benets (e.g. the legitimacy of the decision outcomes, the value of autonomy and self-expression) and costs for citizens
(e.g. the social and psychological costs of exercising voice and decision
rights). In a recent review, Casey (2018) stresses that, while participation
costs have received little attention in the literature, these considerations
should be carefully taken into account when designing and evaluating participatory programs. In this section, I provide novel evidence on this topic
by describing the individual demand for participatory decision-making as
well as the instrumental and intrinsic value that citizens attribute to it.
A large majority of the participants in my sample prefer to take group
decisions in a participatory way: 71% of the participants prefer the participatory option at the 0 price condition (WTP

≥

0), and 47% have a

strictly positive WTP for participatory decision-making. By aggregating
participants' choices with a simple majority rule, I observe that 84% of
the communities would choose to adopt a participatory decision-making
process at 0 price, and 35% of them even at positive prices. This is in line

54

The

average

daily

income

in

rural

(Bangladesh Bureau of Statistics, 2010).

Bangladesh

is

approximately

300

BDT
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with the consensus emerging from the behavioral literature, where several
studies show that agents value the decision process per se (Bolton et al.,
2005), their voting rights (Güth and Weck-Hannemann, 1997), their autonomy and decision power (Bartling et al., 2014, Fehr et al., 2013, Neri
and Rommeswinkel, 2017, Owens et al., 2014). By design, the WTP range
is constrained between +5 and -5 tokens, corresponding to +25 and -25
BDT. Despite these amounts being small in absolute terms, the maximum and minimum WTP allowed by the design are signicant amounts
within the experiment, as they represent 25% of the median expected
monetary outcome from each group negotiation task. They are also nontrivial amounts in the local context where this study took place, as 25
BDT (5 tokens) correspond to 8% of the average daily income in rural
Bangladesh.

55

The average WTP is 0.3 tokens: on average, agents in my

sample value the participatory option 2% more than the non-participatory
option.

56

Figure 3.2 shows the distribution of the WTP measure in my sample. Preferences are polarized on three main focal points, characterizing
three types of agents. 26% of the agents display a strong support for inclusive arrangements: under any oered price condition (up to 8% of the
rural Bangladeshi wage), they prefer that decisions for their groups are
determined through a participatory decision-making process rather than
exogenously assigned. 24% of the participants have a weak preference for
participation (WTP = 0), choosing the participatory option over the assigned distribution alternative only at 0 or negative prices, but not at
positive prices. 21% of the agents display a strong disfavor for participatory decision-making, being willing to forgo any oered compensation (up
to 8% of the rural Bangladeshi wage) in order to avoid the next group
deliberation.
As discussed in Section 3.4, players with self-perceived average bar-

55
56

Approximately 300 BDT.
As a comparison, Bartling et al. (2014) nd that decision-makers in their sample

value remaining in control of decision-making 16.7% more than delegating to external
agents. If agents equally value autonomy and control across dierent settings, one
possible explanation for these results is that group decision-making implies additional
costs for individual decision-making.
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gaining skills should attribute the same unconditional expected monetary
outcome to the participatory process and the assigned distribution alternative. Figure 3.4 validates this key feature of the design, showing that
a large majority of participants (71%) expect to receive the same monetary outcome under the participatory decision-making option and the
57

assigned distribution alternative.

A remaining 11% and 18% of the

participants expect, respectively, to be penalized or benet from taking
58

part in decision-making.

On average, agents in my sample associate

participating in decision-making with a positive instrumental value: the
average expected monetary outcome from the participatory process is 5%
higher than the average expected monetary outcome from the alternative
option. Critically, the polarization of evaluations observed in Figure 3.2 is
not mirrored in the distribution of the instrumental value of participatory
decision-making, indicating that players that display a strong support or
a strong disfavor for participation must be motivated by intrinsic considerations.
The WTP measure can be interpreted as the net intrinsic value of
participatory decision-making, but only for players that expect to receive
the same monetary outcome from participating in decision-making or not.
For the remaining 29% of the players, the WTP measure captures both
the instrumental value and the intrinsic value of participatory decisionmaking. In order to obtain an explicit measure of the intrinsic value of

57

I calculate the instrumental value of participatory decision-making as the dier-

ence in expected outcomes under the participatory decision-making option and the
assigned distribution alternative.

58

The experimental data allows me to verify whether players have correct beliefs

about the monetary outcome from participating and non-participating in decisionmaking. Figures 3.A3 and 3.A4 show that, respectively, 55% and 27% of the participants have correct beliefs about their own monetary outcome from participating
or non-participating in decision-making. On average, the errors are small: more than
60% of the participants predict their monetary outcome from participating and nonparticipating in decision-making within a +/- 2 token range. The accuracy of beliefs
is partially explained by the small variation in the outcomes from the group negotiation tasks. Ghisol (2019) shows that groups seem to follow fairly homogeneous
strategies on how to solve the group tasks, especially in the Redistribution task. For
example, among groups with an equal distribution of initial individual endowments,
80% and 63% distribute the group resources equally when solving, the Redistribution
task/Contribution task, respectively.
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participatory decision-making for all participants in the experimental session, I apply Equation 3.2 and calculate the intrinsic value of participatory
decision-making as the dierence between the WTP measure and the instrumental value of participation. 45% of the participants associate taking
part in decision-making with a positive intrinsic value, above and beyond
instrumental consideration, but for 38% of them, the social and psycho59

logical costs of participation prevail.

However, on average, agents in my

sample associate participating in decision-making with a small negative
intrinsic value. Comparing Figure 3.2 and Figure 3.5 conrms that intrinsic motives drive the highly polarized views of players on participatory
practices.
Because the intrinsic value of participatory decision-making is obtained as a residual term between the WTP and the instrumental value
measures, it potentially captures a variety of social attitudes and values that are not explicitly modelled in the simple framework outlined in
Equation 3.1. In order to address these concerns, in Table 3.A5 I explore
whether the WTP, instrumental value and intrinsic value measures correlate with a battery of social attitudes and values elicited before the lab-inthe-eld experiment. As expected, the instrumental value of participatory
decision-making is higher for those players that perceive themselves as
good negotiators. The WTP measure and the instrumental/intrinsic value
of participatory decision-making are not driven by other social attitudes
and values, such as trust towards others, risk aversion, fairness preferences
or generosity.

60

Therefore, the available evidence suggests that the WTP

and the intrinsic value measures can be interpreted as good proxies of the
value that agents place on participatory practices per se.
My ndings elucidate the anecdotal evidence on real-world participatory initiatives. Mansuri and Rao (2013) argue that beneciaries of
development programs seem to value being consulted and involved in

59

As a comparison, Bartling et al. (2014) nd that 83% of the participants in their

sample have a positive intrinsic value of individual decision rights, while 17% have a
negative one.

60

All measures reported in Table 3.A5 are non-incentivized, except Generosity,

which represents the amount donated in an incentivized dictator game.
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decision-making, and deliberative processes might create a sense of legitimacy for the resource allocation. On the other hand, Mansuri and Rao
(2004) stress that the exercise of voice and choice can be costly, for instance because of the psychological eorts that public deliberations entail
or the material/social costs when participation requires taking positions
that are contrary to the interests of powerful groups. Alatas et al. (2012)
show that community decision-making often entails extended eort and
fatigues for participants. My ndings indicate that, while on average the
social and psychological costs implied by public deliberations prevail on
their intrinsic benets, the intrinsic value associated with participating in
decision-making is highly heterogeneous across agents.
The rich data collected before and during the lab-in-the-eld experiment allows me to explore the determinants of this heterogeneity. The
group dynamic and the quality of the negotiation process experienced
in the previous experimental group tasks are critical factors in shaping
evaluations of participatory decision-making, primarily via instrumental
motives (Table 3.3). For example, the instrumental value of participatory
decision-making is higher for players that were able to obtain a higher
outcome in the previous group task, and in groups with a higher realized inequality. Agents seem to take into account the group negotiation
task that they previously experienced, and accordingly update their beliefs about their ability to inuence the group deliberation in their favor.
In line with the theoretical predictions in Osborne et al. (2000), these
strategic considerations partially drive participation choices, and agents
that expect to be able to exert a greater inuence on decisions are more
likely to self-select into participation.
Choosing to participate in decision-making is also correlated with
socio-economic characteristics associated with lower costs of participation
(Table 3.4). For example, the value of participation is higher for leaders
and lower for women. Because the instrumental value of participation does
not dier across socio-economic groups, dierences in the WTP for participatory decision-making must be driven by intrinsic motives. Leader
households may place a higher value on participation because they are
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more used to being involved in community decision-making and therefore
associate taking part in a public debate with lower social/psychological
costs. The opposite might be true for women, as they rarely play an active
role in the public sphere in the Bangladeshi rural context and therefore,
their participation choices might be constrained by social norms and selfperceived barriers to publicly expressing own opinions and possibly disagreeing with others.

61

These considerations are in line with the positive

self-selection of beneciaries in community meetings that is often observed
during the implementation of CDD programs (Besley et al., 2005, Labonne
and Chase, 2009, White et al., 2018). It is worth noticing that CDD programs often mandate a participation quota for historically marginalized
groups, such as women or the poor. Casey (2018) raises concerns that explicit requirements to include the poorest and most marginalized groups
in project activities might constitute a regressive tax, for example because
of time-opportunity costs. My evidence extends these considerations beyond time-opportunity costs, explicitly looking at the instrumental and
intrinsic value of participation for dierent socio-economic groups. For
example, because women associate participatory decision-making with a
lower value, we should be aware about the potential hidden welfare costs
of mandating women participation in community decision-making.

3.6 The CDD program
Does experiencing inclusive institutions aect how citizens value them?
In order to answer this question, I combine the value of participatory
decision-making measured via the lab-in-the-eld experiment with random
exposure to inclusive institutions through a CDD program. The CDD
program is an arsenic mitigation program conducted in rural Bangladesh
(Cocciolo et al., 2019a). The program consists of a package of technical

61

In line with this result, Afzal et al. (2018) nd that the demand for agency and

the value of deciding autonomously are smaller among Pakistani women than among
Pakistani men.
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advice and subsidies for the installation of new sources of safe drinking
water, and it has strong participatory components.
Communities take all key decisions regarding project implementation
and maintenance: (i) how many water sources to install in the community;
(ii) where to construct them; (iii) how to divide the required contributions
between households, if required; and (iv) which are the households responsible for the management and maintenance of each new water source.
These decisions are crucial because they determine which households will
have access to the new safe water source and the sustainability of the
new public infrastructure. Communities take all decisions at meetings organized by project sta. Project sta organize information meetings in
order to increase the awareness of water safety issues and stressing the
importance that everyone takes an active part in the community meeting. The community meetings are held only if minimum participation
requirements are met. All decisions must be taken by unanimous consensus during the meeting in the presence of project sta. The project is not
implemented in communities where an agreement is not found after a maximum of three community meetings. The rules and procedures imposed
on the decision-making process are designed to reduce the likelihood that
inuential groups or individuals could co-opt the decision-making process,
and ensure that everyone is guaranteed the

de jure right to express his/her

voice.
This inclusive consensus-based approach contrasts sharply with preexisting formal and informal institutions in rural Bangladesh. Villages in
Bangladesh do not have any jurisdiction on the provision of local public
goods and services, and decisions are taken by local government bodies
(e.g. Union Parishad, Upazila (sub-district) Council or District govern62

ment), or local oces of ministries/government agencies.

In the villages

targeted by the CDD program, informal local institutions are typically
not inclusive and local collective actions are rare. Our baseline household

62

Unions are the smallest rural administrative and local government units in

Bangladesh. Each Union is made up of nine Wards, and one village is usually designated as a ward. In Bangladesh, the lowest level at which elections are held is for the
election of the Union Parishad (Union council) chairman and members.
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survey data reveals that 63% of the households are usually not involved in
taking decisions regarding their community, 6% attended a village meeting
in the last 6 months, and 4% participated in a collective action organized
in the community in the last 3 years. When they happen, community
informal decision-making processes are typically restricted to elites and
inuential individuals and women rarely play an active role in the public
sphere. In this context, the CDD program is innovative for two reasons:
rst because it gives full decision rights to communities; second, because it
ensures that the decision-making process is inclusive. This consideration
motivates this study, which evaluates whether this temporary introduction of a more participatory process can have an eect on beneciaries'
preferences on how collective decisions in their village should be taken.
Importantly, the CDD program is limited in time and scope, suggesting that the impact of the CDD program on citizens' value of inclusive institutions, if any, should derive from the experience of the dynamics and outcomes of the public debate and deliberations realized during
the community meetings. Other than the exposure to the participatory
decision-making process, the CDD program increased the availability of
safe drinking water in beneciary communities. This can be an important
aspect for the interpretation of my results, because realized changes in
households' access to safe drinking water can contribute to individuals'
learning about the welfare benets of inclusive institutions. In Section
3.7.2, I provide suggestive evidence on this mechanism.
The CDD program also entails few interactions between project sta
and beneciary communities, but it is unclear whether and how trust
in my local partner can aect citizens' value of participatory decision63

making.

All communities had extensive interactions with my local part-

ner already during the baseline data collection and the organization of
the public lottery meeting.

63

64

It is very likely that trust between all study

Concerns about experimenter demand eects are discussed in Section 3.4, and they

are the main reason why the WTP elicitation in the lab-in-the-eld experiment is fully
incentivized with relatively large real stakes.

64

My local partner did not previously work in the communities involved in the CDD

program, but it was in charge of all stages of the project: baseline data collection,
organization of the public lottery meeting, implementation of the CDD program and
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communities and my local partner was already built at these stages, before
the implementation of the intervention, as it was a prerequisite to conduct
65

pre-intervention project activities in the area.

Indeed, self-reported trust

towards local NGOs is not dierent in treated and control communities.
The CDD program does not have an impact on other political or
socio-economic dimensions that can be directly related to how citizens
value institutions (Table 3.A14). Improved access to safe water can affect the time devoted to household chores and labor activities, but in the
context of rural Bangladesh, households are not willing to walk a long
way to access safe water, water collection is almost entirely a women's re66

sponsibility, and women have limited options outside home production.

Participating in community decision-making and collective actions can
boost community cohesiveness and trust and extend the existing network
structure. However, communities targeted by the CDD program are small
 between 50 and 250 households  and relatively homogeneous (e.g. in
terms of religion), community members well know each other well, and
they report high trust and good community relations. In this context, the
dynamics fueled by the CDD program can hardly make a durable impact
on the level and quality of household interactions.
The CDD program is described in further details in Chapter 1. The
context of the program, the design and the impact of the intervention are
discussed in Chapter 1.2, 1.3, 1.5 and 1.8, respectively.
the lab-in-the-eld experiment.

65

An additional NGO eect might derive from the role played by my local partner

during the community meetings and during the installation stage, where communities
were able to observe that my local partner indeed respected and implemented project
decisions as agreed by the communities. However, these interactions were sparse and
specically related to the practical details of the intervention: on average, project sta
visited beneciary communities 9 times over the full duration of the project cycle (8
months), and most of the visits were organized after the community meetings (and
after the lab-in-the eld experiment) in order to organize the tubewell installations.

66

Baseline survey data indicates that 76% of the households are willing to switch to

a new safe water source located 2 minutes by walk from their house, but only 20% if
the water source is located 5 minutes away (Cocciolo et al., 2019b).
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3.7 CDD program and value of participation
One important open debate among both policy-makers and researchers
concerns whether the exposure to democratic or inclusive institutions can
lead to sustainable institutional changes. A prerequisite for sustainable
institutional change is that citizens prefer the new institutions to the old
ones. In this section, I provide evidence of this mechanism by combining
my experimental measure of citizens' value of participatory practices (Section 3.5) with a random shock to local institutions via a CDD program
(Section 3.6). The lab-in-the-eld experiment design allows me to test the
eect of experiencing inclusive institutions on how citizens value them,
as well as explaining whether the main eect is driven by changes in the
instrumental value or the intrinsic value of inclusive institutions.
The eect of the CDD program is estimated using the following specication:

yigc = α + βTc + ηdc + igc
where
munity
or not,

yigc

c, Tc
dc

is the outcome of interest of player

indicates whether community

c

(3.3)

i

in group

g

and com-

received the CDD program

are Union xed eects and standard errors are clustered at the
67

community level.

The estimation strategy relies on the random assign-

ment of the CDD program, and therefore I do not include

any

controls

in the main specication. In one of the robustness checks (Table 3.B3),
I show that the magnitude and signicance of the main treatment eect
are not aected by this choice. Because the actual exposure to the treatment depends on the community decision on whether to receive the CDD
program and individual and household decisions about involvement in its
implementation (e.g. participation in the community meeting(s) and contribution to the installation costs/work),

β

provides the intention-to-treat

eect.

67

Following the pre-analysis plan, the regressions, unless specied, are estimated

pooling together the data from the Redistribution task and the Contribution task.
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3.7.1 Main treatment eect
The main nding of the paper is that previous experience of inclusive
institutions via the CDD intervention signicantly increases the value that
subjects attach to participatory decision-making (Table 3.5). This eect
represents an increase of 3 percentage points of the WTP for participation
relative to the median expected outcome from the future group task, and
an increase of 1 percentage point of the WTP for participation relative to
68

the average Bangladesh rural daily wage.

The main eect is driven by

a 9 percentage point increase in the share of participants that choose the
participatory process under any oered price condition (up to 8% of the
rural Bangladeshi daily wage).
Next, I make use of the belief elicitation in order to calculate the
instrumental value of participatory decision-making as the dierence in
expected outcomes from the participatory decision-making option and the
assigned distribution alternative. I apply Equation 3.2 and calculate the
intrinsic value of participatory decision-making as the dierence between
the WTP of participation and its instrumental value. The CDD program
has a positive eect on the value of participation, despite a negative eect
on its instrumental value (Table 3.6). Agents in treated communities have
less optimistic expectations of the benets from participatory decisionmaking: experiencing the CDD program leads to a lower share of players
that expect to gain from participating in decision-making and an increase
in the share of players that expect to receive the same monetary outcome
from the participatory decision-making option and the assigned distribution alternative (Figure 3.6). The main treatment eect is driven by an
increase in the intrinsic value of participatory practices, above and beyond
instrumental considerations (Table 3.6). In treated communities, fewer
agents have a negative intrinsic value of participatory decision-making,
with a correspondingly larger share of those with a positive intrinsic value
69

(Figure 3.7).

68

The estimated eect doubles if I take into account that the WTP variable is cen-

sored both from above and below at 5/-5 tokens (column (2)).

69

In Tables 3.A6 and 3.A7, I test these distributional shifts within a regression frame-

work.
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Despite CDD programs often being promoted as a way of empowering the more marginalized groups (e.g. women, non-elites, the poorer) in
society, I do not nd that the main treatment eects vary signicantly
across socio-economic groups (Table 3.A8). It should be noted, though,
that my study is under-powered to detect these heterogeneous eects. One
alternative explanation might be that the implementation of CDD interventions necessarily interacts with the existing social structure in receiving
communities. For example, in the context of the CDD program studied
in this paper and carried out in rural Bangladesh, despite a strong commitment to guarantee equal voice and decision rights to all community
members, women rarely played an active role in the discussion and the
decision-making process was often polarized by a few inuential persons.
These dynamics might explain why the treatment eect is not signicantly
larger for those social groups that, in the absence of the program, would
be less involved in community decision-making.

3.7.2 Mechanisms
The exposure to inclusive institutions can aect how citizens value
them via three channels: it might lead to eciency gains for future
public consultations with similar characteristics; it might induce citizens
to update their beliefs about the benets and costs of these types
of institutional arrangements; or it might generate a taste for inclusive practices. In this section, I provide evidence on each of these channels.

Eciency
I investigate the eciency channel by using the experimental data
on the discussion dynamics and the decision outcomes from the group
negotiation
(Table

3.7).

tasks
The

completed

during

negotiation

stage

the

lab-in-the-eld

delivers

the

same

experiment
outcomes

in

treated and control communities, for instance in terms of inequality in
the nal outcome distribution or the total contributions raised in a
public good game (Contribution task). The average bargaining time
is also not signicantly dierent for groups previously exposed to the
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CDD program. However, the risk of conicts is signicantly lower in
70

communities that received the CDD program.

Because project sta

plays an important mediation role during the community meetings,
one

interpretation

of

this

eect

is

that

the

exposure

to

the

CDD

program provided communities with new tools to avoid or solve conicts
and tensions during public debates.

71

Consistent with these results,

experiencing the CDD program might lead to an increase in the intrinsic
value of participatory decision-making via a reduction in the social costs
and psychological eorts associated with a face-to-face group deliberation.

Beliefs updating
Previous experience of inclusive institutions via the CDD program
might lead to beliefs updating about the benets and costs of these types
of institutional arrangements. During the lab-in-the-eld
I

elicit

beliefs

about

the

expected

outcome

from

experiment,

participation

and

non-participation in group decision-making, and therefore I can provide
direct evidence on this channel. I nd that players in treated communities
associate participatory practices with a lower instrumental value (Table
3.6). This eect is entirely driven by a lower expected outcome from
participating in group deliberations, which can be explained by lower
self-perceived

negotiation

skills

in

treated

communities

(Table

3.8).

Experiencing inclusive institutions via the CDD program might induce
agents in treated communities to adjust their beliefs about their ability
to inuence the decision-making process and shift community decisions in
their favor. Indeed, suggestive evidence indicates that players in treated

70

The variable Tense bargaining is based on enumerators' observations during the

group negotiation tasks. Table 3.A9 validates this measure, showing that it positively
correlates with features of the negotiation tasks that indicate a more intense bargaining
dynamics, such as bargaining time and inequality in the nal distribution of experimental tokens.

71

The CDD program can be interpreted as a short training on dispute resolutions.

Hartman et al. (2018) evaluate the impact of a campaign to promote alternative dispute resolution (ADR) practices, and nd that it reduces the hostilities and the violence
associated with local disputes, but not the incidence of disputes. Because of data limitations, I cannot further elucidate whether the risk of conicts decreases in response
to the CDD program because less disputes arise or because disputes are less likely to
escalate.
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communities are less likely to overestimate their monetary outcome from
participating in the last negotiation task, and more likely to predict it
correctly (Table 3.9). This eect is specic to the beliefs about the own
monetary outcome from participatory decision-making: exposure to the
CDD program does not aect the probability of correctly predicting the
monetary outcome from the non-participatory option (Table 3.A10).

Preferences
The third channel is the hardest to test, because I cannot directly
observe preferences. I provide suggestive evidence on this channel by exploring how the main treatment eect varies with the characteristics of
the CDD program.

72

I nd that the eect of the CDD program on the

value of participation does not vary with the quality of community decisions or the welfare impact of the intervention. Moreover, it is not larger
in communities with a poorer baseline water quality and therefore most in
need of the intervention (Table 3.10), and it does not vary with the randomly assigned implementation rules (Table 3.A11), despite these being
associated with dierent success rates (Cocciolo et al., 2019a). The main
treatment eect is not larger in communities where the chosen sites for
tubewell installation provide the largest possible welfare improvement, nor
for households that beneted the most from the CDD program in terms
of access to safe water (Table 3.11).
Experiencing inclusive institutions via the CDD program seems to
change the value of participatory decision-making because agents learn
about the intrinsic qualities of these types of institutional arrangements.
For instance, the CDD program has a larger eect on the value of participatory decision-making in smaller communities (Table 3.A12), where the
community meetings are more inclusive and actively participated (Cocciolo et al., 2019c).

72

73

In line with this result, it is not attendance per se

Community characteristics  such as democratic values, cooperation attitudes, and

the ability of collective actions  may themselves inuence the outcomes of the CDD
program. Therefore, these results should be taken as suggestive and exploratory.

73

Cocciolo et al. (2019c) exploit a project rule that generates an exogenous variation

in the size of communities that receive the arsenic-mitigation program. In order to
implement the CDD program in communities of a manageable size, administrative units
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that drives the main treatment eect, but rather active participation of
the community in the decision-making process, for example in terms of
the number of sites for tubewell installations discussed during the community meeting or the share of households that raised their voice during
the debate (Table 3.12).
Finally, in Table 3.A13, I address possible concerns that the eect of
the CDD program on the value of participatory decision-making might
pick up eects on other social values and preferences. Because I do
not detect any eect of the CDD program on other social values and
attitudes  such as trust towards others, fairness attitudes, generosity,
or

distributional

preferences



the

available

evidence

interpretation of the results that I advance in this paper.

supports

the

74

Intrinsic motives
The evidence presented in this section indicates that the eect of the
CDD program on the value of participation is not driven by improvements
in or learning about the decision outcomes of inclusive institutions. Two
possible explanations remain. One is that the main treatment eect is
driven by a reduction of the social costs and psychological eorts associated with taking part in face-to-face deliberations. The other is that, in
line with classical economic models of habit formation in consumption,
experiencing a CDD program generates a taste for inclusive practices, for
example by reinforcing preferences for autonomy or the legitimacy of decision outcomes when taken via a participatory process. Consistently with
both explanations, previous exposure to inclusive institutions increases the
value associated with participatory practices because of intrinsic motives:
via a reduction of the non-monetary costs associated with participatory
smaller than 250 households are treated as one treatment unit, and administrative units
larger than 250 households as two treatment units, and so on and so forth at other
thresholds which are multiples of 250. Critically, by design, the number of households
per oered tubewell varies smoothly across thresholds. Cocciolo et al. (2019c) show
that the distribution of administrative units is smooth across all thresholds, and that
the predicted treatment unit size, conditional on a smooth function of administrative
unit size, does not systematically predict any important baseline characteristics.

74

Inequality preferences are elicited via an incentivized task where external spectators

take distributive choices for other groups in their community (Ghisol, 2019).
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practices (e.g. conicts) or because of learning about their intrinsic qualities.

3.7.3 Robustness checks
In Appendix 3.B, I show that the main results are robust to several robustness checks. First, I verify that the main ndings are robust to the
non-random sample selection of communities in the lab-in-the-eld experiment. The rst concern is related to the initial exclusion from the optimal
sample of communities where the CDD program failed endogenously,

75

and their ex-post inclusion in the sample obtained via the optimization
procedure described in Section 3.3.1 and Appendix 3.C. Both excluding or
including the communities where the project failed endogenously from the
optimal sample would bias the results, most likely in opposite directions.
In my preferred specications, I use the full sample with weights that take
into account the ex-ante probability of each community being selected in
76

the optimal sample.

In Table 3.B1, I compare the main estimates with

two natural robustness checks, including (without weights) and excluding
from the nal sample the four communities where the CDD project failed
endogenously and which were originally considered not eligible for the
lab-in-the-eld experiment. As expected, the main coecient of interest
is downward biased when these communities are included in the sample
without the weight correction. In these cases, the implementation of the
CDD program was problematic, it raised problems and conicts in the
community and ultimately, we failed to deliver the intervention. There-

75

Originally, I considered four communities where the project failed endogenously as

ineligible for this project: (i) one where the community was not interested in holding
the meeting; (ii) two where the community did not reach an agreement during the
community meetings; (iii) one where the installation failed for one tubewell and cash
contributions failed for the other tubewell. I excluded TUs where the project failed
endogenously because at that stage, in agreement with the eld team, I considered it
unfeasible to conduct the lab-in-the-eld experiment in communities where the project
failed due to tensions and disagreements within the community or lack of interest in the
CDD program. Although aware of the fact that this selection might bias our estimates,
this choice was imposed by feasibility constraints.

76

In order to derive the weights, I repeat the optimization procedure 1,000 times on

the full sample of communities in the CDD program, and I calculate the probability of
each community being included in the optimal sample.
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fore, it is reasonable to expect targeted beneciaries living in these communities to be skeptical about participatory decision-making approaches,
as they mostly experienced the costs but not the benets potentially associated with them. Similarly, I estimate a larger treatment eect when I
exclude these communities where the CDD program failed endogenously
from the nal sample. These dierences are marginal and go in the expected directions, thus supporting the choice of using weighted regressions
as preferred specications.
The second concern relates to the exclusion of communities where we
were not able to deliver the CDD intervention due to hydro-geological
constraints in Deuli Union. Installation failures are unlikely to be correlated with our main outcome variables, or with the CDD treatment
assignment, which is random by design. However, they are a function of
geography: treated communities where installations failed due to hydrogeological constraints are mainly concentrated on the South-Eastern side
of Deuli Union. As a result, control and treated communities selected for
the lab-in-the-eld experiment are not equally distributed in the area:
treated communities are mainly from the North-Western side of Deuli
Union, while control communities are homogeneously spread in the area.
In Table 3.B1, I compare the results from my preferred specication with
the estimates obtained by excluding Deuli Union, the only strata where
we experienced issues in the implementation of the project due to hydrogeological factors. The main ndings are robust to the exclusion of this
strata and, if anything, the results are stronger and more signicant.
The third concern arises from the optimization procedure adopted in
order to identify the sample of communities in which to implement the
lab-in-the-eld experiment, described in detail in Section 3.3.1 and Appendix 3.C. The main rationale for this non-random sample selection is
small sample bias reduction, a valid concern posed by the sample size
consisting of less than one hundred communities. In order to correct inference, I obtain boostrapped standard errors by implementing a two-step
bootstrapping procedure that replicates the optimization procedure for
sample selection (Appendix 3.C). I obtain B=350 optimal bootstrapped
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samples, which I use to obtain bootstrapped standard errors of the main
coecient of interest. Each optimal bootstrapped sample is obtained
from K=1,000 samples, bootstrapped at the community level by Union
and treatment status, by selecting the sample with the highest pvalue
from the F-test on the balance of pre-intervention observables between
treated and control villages. As the bootstrapped standard errors for the
main coecient of interest are smaller (Table 3.B2), in my preferred specication and main analysis, I report the most conservative specication
with unadjusted standard errors.
Finally, Table 3.B3 conrms that the coecient of interest is robust to
the inclusion of dierent sets of controls, including optimal sets of controls
as identied by Lasso algorithms: both the magnitude and the signicance
of the main coecient of interest show minimal variations when controls
are included in the main specication.

3.8 Discussion
In this paper, I evaluate the impact of experiencing democratic and inclusive institutions through a CDD program on the value that citizens
attribute to them. Specically, I focus on a novel measure of procedural
utility measured in a controlled setting: the value that citizens place on
taking collective decisions via a participatory process.
The majority of citizens (weakly) prefer taking common decisions
via democratic and inclusive institutions. However, participation in the
decision-making process is selected, with women and the elderly being less
likely to engage in public consultations while leaders and more educated
agents place a higher value on participation. Preferences are driven by
instrumental and non-instrumental considerations, and are inuenced by
the outcomes and the quality of similar decision-making processes already
experienced by agents.
The value of participatory decision-making increases with exposure
to the CDD program. The overall eect is primarily driven by an increase
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in the intrinsic value of participation in response to the CDD program, as
subjects in treated communities have lower expectations of the instrumental gains of participation. This suggests that the exposure to participatory
governance has an impact on the value that citizens attach to inclusive
decision-making practices per se, above and beyond instrumental considerations.
A remaining open question is whether my results will extend outside the lab-in-the-eld experiment setting, to contexts where participatory decision-making is applied to real-world community decisions and
real-world alternative decision-making processes, such as a Top-Down approach or pre-existing informal local institutions. In a companion project
conducted in the same Bangladeshi communities (Cocciolo et al., 2019d),
we address these considerations by eliciting truthful individual evaluations
for dierent types of institutional arrangements with respect to the future
implementation of an intervention to provide a local public good. Chapter
4 describes this experiment and the main ndings.
The evidence presented in this paper complements the results by
Fearon et al. (2015), Beath et al. (2013) and Casey et al. (2018) that
stress that, even in case new inclusive and eective institutions are available to communities, it remains unclear whether and under which conditions they will choose to make use of them endogenously instead of relying
on traditional pre-existing institutions. A prerequisite for the endogenous
adoption of the newly created institutions is that citizens prefer them to
the old institutional arrangement: because they like them intrinsically, because they think they work better, or both (Casey, 2018). In my paper,
I provide evidence on the existence of this channel. Are these changes in
citizens' value of inclusive institutions and participation sucient in order
to induce changes in individual participation choices and, ultimately, on
local governance? In line with the existing literature, preliminary results
suggest that this is not the case in the context of this study (Table 3.13).
Why are institutions persistent despite the fact that individual preferences and values do respond to exogenous shocks, such as the exposure
to democratic and inclusive decision-making processes? One possible ex-
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planation is that, while experiencing inclusive institutions increases the
value that citizens attach per se to being involved in decision-making, it
also induces more realistic expectations of the personal benets of participation, with an ambiguous eect on the overall demand for institutional
reforms. An alternative explanation is that the exposure to democratic
and inclusive institutions can change citizens' value of participatory practices, but these changes fail to translate into realized institutional reforms
because institutions are persistent and constrained by the existing social
and political structures within a society. This explanation would have signicant policy implications, as it would suggest that interventions aimed
at fostering institutional development should focus on relaxing any such
potential constraints. These questions are beyond the scope of this paper,
but they create important avenues for future work.
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Figures
Figure 3.1: Timeline of the experiment
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Beliefs elicitation



Task 2 (Contribution task



WTP elicitation w.r.t. to Task 1:



or Redistribution task)



Elicitation of WTP for participatory decision-making



Beliefs elicitation

Task 3 according to the decision taken during the WTP elicitation

Figure 3.2: Distribution of WTP for participatory decision-making
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Figure 3.4: Instrumental value of participatory decision-making
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Figure 3.5: Intrinsic value of participatory decision-making
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Figure 3.3: Willingness to pay for participatory decision-making
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Figure 3.6: Instrumental value of participatory decision-making
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Figure 3.7: Intrinsic value of participatory decision-making
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Tables
Table 3.1: Price list for the elicitation procedure

Option 1

Option 2

Participatory decision-making

Assigned distribution

Participatory decision-making - 1

Assigned distribution

Participatory decision-making - 2

Assigned distribution

Participatory decision-making - 3

Assigned distribution

Participatory decision-making - 4

Assigned distribution

Participatory decision-making - 5

Assigned distribution

Participatory decision-making + 1

Assigned distribution

Participatory decision-making + 2

Assigned distribution

Participatory decision-making + 3

Assigned distribution

Participatory decision-making + 4

Assigned distribution

Participatory decision-making + 5

Assigned distribution

0.75 (0.06)
0.28 (0.04)
0.06 (0.02)
0.23 (0.07)
0.28 (0.09)

Decision on a new public safe water source - unanimity

Decision on a new public safe water source - majority

Decision on a new public safe water source - government

Decision on a new public safe water source - village leaders

Decision on a new public save water source - NGO

8.94 (1.84)

86.46 (12.40)

261.18 (49.71)

0.34 (0.09)

0.30 (0.06)

0.07 (0.02)

0.31 (0.04)

0.69 (0.05)

0.97 (0.02)

3.71 (0.15)

0.48 (0.02)

0.43 (0.02)

0.09 (0.01)

2.81 (0.17)

1.13 (0.16)

0.76 (0.02)

25.41 (7.27)

0.52 (0.03)

0.73

0.70

0.70

0.17

0.12

0.60

0.27

0.02

0.66

0.94

0.88

0.28

0.51

0.14

0.98

0.74

0.33

0.06

pvalue

3469

3469

3469

3469

3469

3469

3469

3469

3469

3469

3460

3469

3671

3467

3671

3445

3466

3448

Observations

as part of its network.

of interviewed households that listed household

h

as part of their network; Outdegree centrality = number of households that household

h

reported

and asset ownership in order to compute the likelihood that the household is living below the $2 (PPP) poverty line; Indegree centrality = number

optimization procedure for sample selection. Variable denition: Poverty score = Progress out of Poverty Index, which uses household characteristics

outcome variable on the treatment status, controlling for Union FE. Regressions weighted by the probability of each community being selected by the

the community level. Pvalues from pairwise tests of the dierence between the means in the treated and the control group, from a regression of the

Notes: Analysis pre-specied and conducted on the nal sample of players participating in the experimental session. Standard errors clustered at

9.24 (1.65)

0.99 (0.02)

Muslim household

WTP (time) for new public safe WS in most preferred location

3.71 (0.14)

Household size

82.20 (13.63)

0.48 (0.03)

Literacy rate in the household

249.15 (58.33)

0.40 (0.03)

Share of not educated people in the household

WTP (cash) for new public safe WS in socially optimal location

0.10 (0.01)

Leader household

WTP (cash) for new public safe WS in most preferred location

1.12 (0.14)
2.67 (0.18)

0.76 (0.03)

Poverty score - 2 USD

Outdegree centrality

21.89 (7.01)

Arsenic contaminated household

Indegree centrality

0.59 (0.03)

Mean (s.e.)

Mean (s.e.)

Bacteria contaminated household

Treated group

Control group

Table 3.2: Sample balance - participants
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2302

(0.02)

(0.19)

2302

-0.01

0.02

-0.00
(0.00)

-0.03

(0.07)

(0.59)

(0.04)

0.00

(0.00)

(0.03)
0.67

0.01***

0.08**

(2)

(1)

2302

(0.03)

0.00

(0.00)

-0.00

(0.06)

0.07

(0.00)

0.00

(3)

2302

(0.16)

0.06

(0.05)

0.13**

(0.51)

1.25**

(0.04)

0.16***

(4)

value

participate

2302

(0.20)

0.70***

(0.05)

0.19***

(0.73)

2.08***

(0.05)

0.20***

2302

(0.17)

0.64***

(0.04)

0.06*

(0.61)

0.83

(0.03)

0.04

(6)

participation

participation
(5)

outcome non

Expected

outcome

Expected

2302

(0.24)

-0.04

(0.06)

-0.16**

(0.72)

-0.59

(0.05)

-0.08*

(7)

value

Intrinsic

same group; Tense bargaining = enumerator reported the bargaining to be tense or very tense.

round = Number of experimental tokens obtained by the player; Inequality in previous round = Ratio of min and max outcome within the

the probability of each community being selected by the optimization procedure for sample selection. Variable denition: Outcome in previous

Notes: Standard errors clustered at the community level. Union FE and enumerator FE are included in all regressions. Regressions weighted by

N

Pre-specied

Tense bargaining

Bargaining time (mins)

Inequality in previous round

Outcome in previous round

WTP≥0

WTP

Instrumental

Always

Table 3.3: Correlations with previous experience with experimental tasks
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2090

(0.02)

(0.12)

2090

0.00

(0.01)

(0.10)

-0.03

0.00

(0.03)

(0.30)

0.03

0.06*

(0.02)

(0.19)

0.56*

0.01

-0.18

0.04
(0.07)

0.61

(0.00)

(0.01)

(0.56)

-0.00**

-0.03***

0.03
(0.02)

0.08

(0.23)

(2)

(1)

2090

(0.01)

0.00

(0.01)

0.01

(0.03)

0.03

(0.02)

-0.05**

(0.06)

0.12**

(0.00)

-0.00**

(0.03)

-0.01

(3)

2090

(0.11)

0.07

(0.08)

0.04

(0.27)

0.17

(0.18)

-0.19

(0.47)

0.35

(0.01)

0.00

(0.23)

0.38

(4)

value

participate

0.22

2090

(0.12)

0.01

(0.10)

0.01

(0.27)

0.92***

(0.19)

0.25

(0.43)

0.29

(0.01)

0.00

(0.23)

2090

(0.11)

-0.06

(0.07)

-0.04

(0.22)

0.75***

(0.15)

0.44***

(0.42)

-0.05

(0.01)

-0.00

(0.21)

-0.16

(6)

participation

participation
(5)

outcome non

Expected

outcome

Expected

2090

(0.15)

-0.09

(0.12)

-0.01

(0.39)

0.39

(0.27)

0.01

(0.66)

0.27

(0.01)

-0.03***

(0.31)

-0.30

(7)

value

Intrinsic

network.

listed household

h

as part of their network; Outdegree centrality = number of households that household

h

reported as part of its

likelihood that the household is living below the $2 (PPP) poverty line; Indegree centrality = number of interviewed households that

Poverty score = Progress out of Poverty Index, which uses household characteristics and asset ownership in order to compute the

weighted by the probability of each community being selected by the optimization procedure for sample selection. Variable denition:

Notes: Standard errors clustered at the community level. Union FE and enumerator FE are included in all regressions. Regressions

N

Pre-specied

Outdegree centrality

Indegree centrality

Leader household

Female

Poverty score

Age

Secondary education

WTP≥0

WTP

Instrumental

Always

Table 3.4: Correlations with demographic characteristics
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2304

✓
2304

✓

-0.02

(0.48)

(0.25)
-0.02

1.05**

0.54**

(2)

WTP

2304

-0.01

(0.03)

0.07**

(3)

endowment

relative to

2304

0.32

(0.03)

-0.04

(4)

WTP<0

2304

0.44

(0.03)

0.06*

(5)

WTP>0

Always

2304

0.20

(0.03)

0.09***

(6)

participate

decision-making under any price condition oered in the WTP elicitation.

for the future group negotiation task; Always participate = dummy for players that choose participatory

to endowment = WTP relative to the initial number of experimental tokens randomly assigned to players

munity being selected by the optimization procedure for sample selection. Variable denition: WTP relative

Notes: Standard errors clustered at the community level. Regressions weighted by the probability of each com-

N

ML for censored data

Pre-specied

Mean (control)

CDD program

(1)

WTP

Table 3.5: Main treatment eect
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Table 3.6: Treatment eect on the instrumental and

intrinsic value of participatory decisionmaking

WTP

CDD program

Mean (control)
Pre-specied
N

Instrumental
value

Intrinsic
value

(1)

(2)

(3)

0.54**

-0.56***

1.09***

(0.25)

(0.21)

(0.29)

-0.02

1.02

-1.04

2304

2304

2304

✓

✓

✓

Notes: Standard errors clustered at the community level. Regressions
weighted by the probability of each community being selected by the
optimization procedure for sample selection. Variable denition: Instrumental value = dierence between the expected monetary outcome from participatory decision-making and the expected monetary
outcome from the assigned-distribution alternative; Intrinsic value
= dierence between the WTP measure and the instrumental value
measure.

✓
2302

1152

✓
✓

24.23

(0.62)

(0.01)
0.12

-0.87

0.01

(2)

(1)

2304

✓

104.94

(7.14)

-0.19

(3)

Bargaining time

2304

✓

0.35

(0.02)

-0.05*

(4)

Tense bargaining

be tense or very tense.

of a common pool of resources in the Contribution task; Tense bargaining = enumerator reported the bargaining to

of min and max outcome within the same group; Total contributions = sum of tokens contributed for the creation

being selected by the optimization procedure for sample selection. Variable denition: Realized inequality = Ratio

Notes: Standard errors clustered at the community level. Regressions weighted by the probability of each community

N

Pre-specied

Contribution task only

Mean (control)

CDD program

Total contributions

Realized inequality

Table 3.7: Treatment eect on the dynamics and outcomes of participatory decision-making
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2304

2304

21.18

(0.30)
22.20

-0.15
(0.22)

-0.70**

-0.02

2304

0.12

(0.02)

✓

1074

0.85

(0.02)

-0.06**

(4)

skills

(3)

Negotiation

Expect to
be inuential

negotiating with other people.

via the participatory decision-making process; Negotiation skills = agree to be very good at

very much inuential if the group negotiation task in the last stage of the experiment is completed

included in all regressions. Variable denition: Expect to be inuential = player expect to be

of each community being selected by the optimization procedure for sample selection. Union FE

Notes: Standard errors clustered at the community level. Regressions weighted by the probability

N

Pre-specied

Mean (control)

CDD program

(2)

not participating

participating
(1)

Expected
outcome from

Expected
outcome from

Table 3.8: Treatment eect on beliefs and expectations
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Table 3.9: Treatment eect on correct beliefs about participation outcomes

Underestimate
participation

Overestimate
Correct beliefs

outcome

CDD program

Mean (control)

participation
outcome

(1)

(2)

(3)

-0.01

0.10**

-0.09*

(0.03)

(0.05)

(0.05)

0.10

0.49

0.41

653

653

653

Pre-specied
N

Notes: Standard errors clustered at the community level. Regressions weighted
by the probability of each community being selected by the optimization procedure for sample selection. Union FE included in all regressions. Regressions
estimated on the endogenous sample of players that completed the negotiation
task in the last stage of the experimental session.

✓
2304

2132

(0.57)

-0.22

0.60
(0.47)

(0.25)

(2)

0.54**

(1)

2148

(0.57)

-0.04

(0.29)

0.54*

(3)

2304

(2.11)

-0.59

(0.26)

0.55**

(4)

2304

(1.38)

-0.02

(0.25)

0.53**

(5)

= share of bacteria contaminated water sources in the community

to Bangladeshi standard (arsenic concentration

≥

50 ppb) in the community (demeaned).

(demeaned); % Arsenic contaminated WSs (BD) = share of arsenic contaminated water sources according

≥ 50 ppb); % Bacteria contaminated WSs

drinking water is tested to be arsenic contaminated according to Bangladeshi standard (arsenic concentration

is tested to be bacteria contaminated; Arsenic contaminated HH (BD) = dummy for households whose

selection. Variable denition: Bacteria contaminated HH = dummy for households whose drinking water

weighted by the probability of each community being selected by the optimization procedure for sample

Notes: Standard errors clustered at the community level. Union FE are included in all regressions. Regressions

N

Pre-specied

CDD program * % Arsenic contaminated WSs (BD)

CDD program * % Bacteria contaminated WSs

CDD program * Arsenic contaminated HH (BD)

CDD program * Bacteria contaminated HH

CDD program

Dependent variable: WTP

Table 3.10: Treatment eect by baseline water quality
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(1)

1324

✓
✓*

(0.499)

0.208

1324

✓
✓*

(0.001)

0.002***

(2)

1314

✓
✓*

1314

✓
✓*

(0.002)

-0.001

0.001
(0.001)

0.000

(4)

(0.001)

(3)

population density and baseline arsenic and bacteria contamination.

= average distance between sites agreed upon by the community and socially-optimal sites, as dened based on

at least one project tubewell on the land owned by a private household; Distance accepted sites-optimal location

Variable denition: Any accepted site on private land = dummy on whether the community decided to install

weighted by the probability of each community being selected by the optimization procedure for sample selection.

Notes: Standard errors clustered at the community level. Union FE are included in all regressions. Regressions

N

Pre-specied

Treated only

Distance HH-closest accepted site * Arsenic contaminated HH

Distance HH-closest accepted site

Distance accepted sites-optimal locations

Any accepted site on private land

Dependent variable: WTP

Table 3.11: Treatment eect by community decisions and household benets from the program
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Table 3.12: Treatment eect by dynamics of community decision-making

Dependent variable: WTP
HH attendance

Female attendance

Active participation in meeting

(1)

(2)

-4.69***

(1.89)

(1.69)

2.15

2.19

(1.66)

(1.63)

9.24**

8.71*

(4.43)

(4.36)
0.00

0.00

(0.01)

(0.01)

Discussed/oered TWs

Pre-specied
N

(4)

-4.65**

Meeting duration

Treated only

(3)

✓
✓*

✓
✓*

1464

1464

0.43

0.27

(0.27)

(0.24)

1464

1464

✓
✓*

✓
✓*

Notes: Standard errors clustered at the community level. Union FE are included in all regressions. Regressions weighted by the probability of each community being selected by the optimization procedure for sample selection. Variable denition: HH attendance = share of households that attended the community meeting; Female attendance = share of households with at least one
female attendee at the community meeting; Active participation in meeting
= share of households that actively participated in the debate during the community meeting.

-0.02 (0.02)
0.02 (0.02)

Participation in activities to inuence policy

Meeting politicians

Participation in local collective actions

2192

2314

2314

2259

2314

Observations

procedure for sample selection. Analysis not pre-specied.

ment. Regressions weighted by the probability of each community being selected by the optimization

Regressions with the follow-up random sample in communities involved in the lab-in-the-eld experi-

Notes: Standard errors clustered at the community level. Union FE are included in all regressions.

-0.01 (0.02)
-0.02 (0.02)

Attendance at village meetings

0.02 (0.03)

Involvement in community decision-making

Estimates

Table 3.13: Treatment eect on real-world participation behavior
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Appendices
3.A Additional Figures and Tables
Figure 3.A1: Project timeline



Baseline data collection
(household survey and water source census)



Public lottery for random assignment
to the CDD program

CDD program in treated communities




Invitation to the lab and individual survey



Lab-in-the-eld experiment



Individual survey on satisfaction

Figure 3.A2: Errors in beliefs about the monetary outcome from participation
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Figure 3.A3: Errors in beliefs about the monetary outcome from participation
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Table 3.A1: Sample stratication for players in the WTP elicitations

Total participants
Participants from a leader
household (planned)

Women

Men

Total

576

576

1152

145(192)

180(192)

325(384)

Table 3.A2: Time and errors of WTP elicitation

Stage 1

Stage 2

Overall

Instructions on WTP elicitation
Time supervisor (mins)

1.7

0.9

1.3

Time enumerators (mins)

1.6

1.0

1.3

1.9

0.9

1.4

0.18

0.15

0.17

1.4

0.8

1.1

+∗∗∗
+∗∗

+∗∗∗
+

+∗∗∗
+∗∗

WTP elicitation
Time (mins)
Initial inconsistencies
Beliefs elicitation
Time (mins)
Correlations
WTP elicitation and instruction time
Inconsistencies and instruction time
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Table 3.A3: Sample balance among nal and prospective participants

Dependent variable: CDD program

(1)

(2)

Bacteria contaminated household

-0.06*

-0.06

Arsenic contaminated household

0.00

0.00

Poverty score - 2 USD

-0.02

-0.02

Indegree centrality

-0.01

-0.01

Outdegree centrality

0.02

0.03

Leader household

-0.04

-0.03

Share of not educated people in the household

0.12*

0.11

Literacy rate in the household

0.11*

0.10*

Household size

-0.00

-0.00

Muslim household

-0.06

-0.07

Decision on a new public safe water source - unanimity

-0.06

-0.04

Decision on a new public safe water source - majority

0.02

0.03

Decision on a new public safe water source - government

-0.01

-0.02

Decision on a new public safe water source - village leaders

0.03

0.02

Decision on a new public save water source - NGO

0.05

0.06

WTP (cash) for new public safe WS in most preferred location

0.00

0.00

WTP (cash) for new public safe WS in socially optimal location

0.00

0.00

WTP (time) for new public safe WS in most preferred location

-0.00

-0.00

F-test (pvalue)

0.181

0.131

Player sample

Final

Accepted

3152

3358

✓

Pre-specied
N

✓

Notes: Standard errors clustered at the community level. Union FE included in all regressions.
Regressions weighted by the probability of each community being selected by the optimization
procedure for sample selection. Variable denition: Poverty score = Progress out of Poverty
Index, which uses household characteristics and asset ownership in order to compute the likelihood that the household is living below the $2 (PPP) poverty line; Indegree centrality =
number of interviewed households that listed household
centrality = number of households that household

h

h

as part of their network; Outdegree

reported as part of its network.
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Table 3.A4: Attrition from the lab-in-the-eld experiment

Dependent variable: Drop out
Treated

Attrition rate

(1)

(2)

(3)

(4)

0.01

-0.01

0.01

-0.01

(0.01)

(0.02)

(0.01)

(0.02)

0.05

0.06

0.05

0.06

Controls
In WTP elicitation
Pre-specied
N

✓
3374

✓
1127

✓

✓
3323

✓
✓

1105

Notes: Drop out identies players who accepted to participate in the
experimental session, but ultimately did not. Attrition rate is the equivalent share.

2144

(0.00)

(0.01)

2144

0.00

0.00

-0.02
(0.04)

-0.35

(0.03)

(0.29)

(0.30)

0.03

(0.03)

(0.30)
0.34

-0.03

-0.37

-0.01
(0.04)

-0.40
(0.30)

0.01
(0.03)

0.29
(0.32)

(0.03)

(0.33)

(2)
0.01

(1)
0.19

2144

(0.00)

0.00

(0.03)

-0.02

(0.04)

0.01

(0.03)

-0.02

(0.03)

-0.06*

(0.03)

0.02

(0.04)

0.01

2144

(0.01)

0.01

(0.26)

-0.16

(0.29)

-0.11

(0.32)

0.26

(0.21)

0.37*

(0.31)

0.11

(0.29)

-0.30

(4)

value

participate

(3)

Instrumental

Always

2144

(0.01)

-0.00

(0.28)

0.01

(0.29)

-0.09

(0.40)

-0.15

(0.25)

0.65***

(0.34)

0.28

(0.32)

-0.25

(5)

2144

(0.01)

-0.01*

(0.26)

0.16

(0.23)

0.03

(0.27)

-0.42

(0.20)

0.28

(0.29)

0.18

(0.20)

0.05

(6)

participation

participation

Expected
outcome non

outcome

Expected

2144

(0.01)

-0.01

(0.40)

-0.20

(0.41)

0.45

(0.37)

-0.63*

(0.33)

-0.78**

(0.45)

0.19

(0.42)

0.48

(7)

value

Intrinsic

strongly agree that the richest people should pay more for local public goods; Generosity = amount donated in dictator game (incentivized).

Risk aversion = strongly agree to carefully try to avoid risks; Negotiation skills = agree to be a very good negotiator; Fair contributions =

Participation in meeting = strongly willing to participate in village meetings; Trust = strongly agree that most people can be trusted;

measure and the instrumental value measure; Have a say = strongly agree that people should have a say about community decisions;

outcomes from participatory decision-making and the assigned-distribution alternative; Intrinsic value = dierence between the WTP

= participatory decision-making chosen at any oered price condition; Instrumental value = dierence between the expected monetary

by the probability of each community being selected by the optimization procedure for sample selection. Variables: Always participate

Notes: Standard errors clustered at the community level. Union FE and enumerator FE included in all regressions. Regressions weighted

N

Pre-specied

Generosity

Fair contributions

Risk aversion

Trust

Perceived negotiation skills

Participation in meeting

Have a say

WTP≥0

WTP

Table 3.A5: Correlations with values and attitudes
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Table 3.A6: Distributional change in the instrumental value of participation

Instrumental
value

CDD program

Instrumental
value

<

0

Instrumental
value

>

0

High
instrumental
value

(1)

(2)

(3)

(4)

-0.56***

0.02

-0.05***

-0.03**

(0.21)

(0.02)

(0.02)

(0.02)

1.02

0.10

0.21

0.14

2304

2304

2304

2304

Mean (control)
Pre-specied
N

Notes: Standard errors clustered at the community level. Union FE included in all regressions. Regressions weighted by the probability of each community being selected by
the optimization procedure for sample selection. Variable denition: Instrumental value
= dierence between the expected monetary outcome from participatory decision-making
and the expected monetary outcome from the assigned-distribution alternative; High instrumental value = dummy for participants that reported an instrumental value equal to
or higher than 5 experimental tokens.

Table 3.A7: Distributional change in the intrinsic value of participation

Intrinsic
value

CDD program

Intrinsic

Intrinsic

value

value

<

0

>

0

High
intrinsic
value

(1)

(2)

(3)

(4)

1.09***

-0.09***

0.08***

0.08***

(0.29)

(0.03)

(0.03)

(0.03)

-1.04

0.43

0.40

0.20

2304

2304

2304

2304

Mean (control)
Pre-specied
N

Notes: Standard errors clustered at the community level. Union FE included in all regressions. Regressions weighted by the probability of each
community being selected by the optimization procedure for sample selection. Variable denition: Intrinsic value = dierence between the
WTP measure and the instrumental value measure; High intrinsic value
= dummy for participants with an intrinsic value equal to or higher than
5 experimental tokens.

2304

✓
2304

✓
2304

✓

2130

✓

2304

2304

2304

2130

0.06
(0.12)

-0.20

(0.09)

0.04

(8)

(1.22)

0.00
(0.02)

0.13

(0.06)

(0.47)

(0.04)

0.09**

(7)

(0.17)

0.01

(0.03)

0.09**

(6)

0.53

(0.04)

(0.03)

0.10***

(5)

(0.40)

(0.94)

0.64

(4)

-0.02

(0.33)

0.37

(3)

0.23

0.38
(0.29)

0.42
(0.30)

(2)

Always participate

h

as part of their network; Poverty score =

likelihood that the household is living below the $2 (PPP) poverty line.

Progress out of Poverty Index, which uses household characteristics and asset ownership in order to compute the

centrality = number of interviewed households that listed household

players that choose participatory decision-making under any price condition oered in the WTP elicitation; Indegree

being selected by the optimization procedure for sample selection. Variable denition: Always participate = dummy for

Notes: Standard errors clustered at the community level. Regressions weighted by the probability of each community

N

Pre-specied

CDD program * Poverty score

CDD program * Indegree centrality

CDD program * Leader HH

CDD program * Female

CDD program

(1)

WTP

Table 3.A8: Heterogeneous treatment eects
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Table 3.A9: Tense bargaining

Tense bargaining
(1)
Bargaining time

0.00***
(0.00)

Realized inequality

0.22***

Inequality treatment

0.10***

(0.06)

(0.02)
Redistribution task

-0.04*
(0.02)

First task

0.00
(0.02)

Pre-specied
N

2302

Notes: Standard errors clustered at the community level. Union FE and enumerator FE are
included. Variable denition: Tense bargaining = enumerator reported the bargaining to
be tense or very tense; Realized inequality =
Ratio of min and max outcome within the same
group.

2302

2302

0.26

(0.02)

(0.02)
0.19

0.03

-0.03

2302

0.56

(0.02)

0.00

Union FE included in all regressions.

ability of each community being selected by the optimization procedure for sample selection.

Notes: Standard errors clustered at the community level. Regressions weighted by the prob-

N

Pre-specied

Mean (control)

CDD program

(3)

(1)

(2)

outcome

outcome

non-participation

non-participation

Correct beliefs

Overestimate

Underestimate

Table 3.A10: Treatment eect on correct beliefs about non-participation outcomes
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Table 3.A11: Treatment eect by CDD program treatments

Dependent variable: WTP
CDD program

(1)

(2)

(3)

(4)

0.54**
(0.25)

Cash TU

0.41
(0.34)

Labour TU

0.85**
(0.39)

Waiver TU

0.36
(0.36)

No SMS reminder

0.50
(0.31)

SMS reminder, TU info

0.80**
(0.40)

SMS reminder, HH info

0.36
(0.45)

Anchoring TU

0.64**
(0.30)

Non-anchoring TU

Pre-specied
N

0.42

✓

✓*

✓*

2304

2304

2304

(0.35)

✓*

2304

Notes: Standard errors clustered at the community level. Union FE
included in all regressions. Regressions weighted by the probability of
each community being selected by the optimization procedure for sample selection.
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Table 3.A12: Treatment eect by community size

Dependent variable: WTP
CDD program

(1)

(2)

(3)

0.54**

0.47*

0.51**

0.44

(0.25)

(0.25)

(0.26)

(0.28)

Treated * TU size

(4)

-0.00

-0.02

(0.00)

(0.01)

Treated * Predicted TU size

-0.01*
(0.01)

Model
AU size controls
Pre-specied
N

OLS

OLS

RF

IV

✓

✓
✓*

✓
✓*

✓
✓*

2304

2304

2304

2304

Notes: Standard errors clustered at the community level. Union FE included in all regressions. Regressions weighted by the probability of each
community being selected by the optimization procedure for sample selection. TU size and Predicted TU size are demeaned.

1080

✓

0.16

1081

✓

0.35

(0.04)

(0.03)

(2)
0.02

0.00

(1)

in meeting

Participation

1081

✓

0.31

(0.03)

0.02

(3)

Trust

1080

✓

0.11

(0.02)

0.02

(4)

aversion

Risk

1081

✓

0.34

(0.03)

-0.06

(5)

contributions

Fair

1081

✓

18.59

(0.91)

0.97

(6)

Generosity

3408

0.18

(0.01)

-0.00

(7)

preferences

Inequality

spectators (incentivized).

donated in dictator game (incentivized); Inequality preferences = inequality determined by distributive choices of external

= strongly agree that the richest people in the community should pay more for local public goods; Generosity = amount

that most people can be trusted; Risk aversion = strongly agree to be very careful in trying to avoid risks; Fair contributions

strong willingness to participate in village meetings held to decide about an issue in my community; Trust = strongly agree

say = strongly agree that people should have a say about decisions regarding their community; Participation in meeting =

probability of each community being selected by the optimization procedure for sample selection. Variable denition: Have a

Notes: Standard errors clustered at the community level. Union FE included in all regressions. Regressions weighted by the

N

Pre-specied

Mean (control)

CDD program

Have a say

Table 3.A13: Treatment eect on values and attitudes
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Table 3.A14: The socio-economic impact of the CDD program

Estimates
Poverty score
Share of adults in the labor force

0.01 (0.01)

Observations
4010

0.00 (0.01)

4029

Savings

-2176.42 (1744.24)

3981

Rooms

-0.09 (0.07)

4029

Good commuity relations

-0.01 (0.02)

2314

Trust towards other villagers

-0.01 (0.03)

2314

Trust towards local leaders

-0.02 (0.02)

2314

-.71** (0.30)

2280

Experienced crisis

0.01 (0.02)

4029

Cope crisis: relatives and friends

-0.05 (0.04)

1273

Outdegree centrality

Notes: Standard errors clustered at the community level. Union FE included in all
regressions. Regressions with the follow-up random sample in communities involved
in the lab-in-the-eld experiment. Regressions weighted by the probability of each
community being selected by the optimization procedure for sample selection. Variable denition: Savings = savings in BDT in the previous year; Good community
relations = dummy if the household reported that residents of the community get
along with each other and cooperate very well; Trust towards other villagers =
high trust towards village residents to solve problems which the village may face;
Trust towards local leaders = high trust towards local leaders to solve problems
which the village may face; Outdegree centrality = number of households that
household

h

reported as part of its network; Experienced crisis = dummy if the

household experienced any crisis in the previous year; Cope crisis: relatives and
friends = dummy if the household relied on relatives or friends to cope with any
experienced crisis.

2304

2304

✓

✓

(0.26)

(0.25)

✓
✓
✓

0.50*

(2)

0.54**

(1)

unweighted

weighted

2208

✓

(0.26)

0.61**

(3)

failures

endogenous

Drop

1992

✓

(0.27)

0.49*

(4)

Union

Drop Deuli

because of hydro-geological reasons that impeded the installations of new safe water sources.

the CDD program failed in six communities (further excluded from the lab-in-the-eld experiment)

interest in the CDD program. Deuli Union is the only Union aected by exogenous failures, where

where the CDD program failed due to tensions and disagreement within the community or lack of

Notes: Standard errors clustered at the community level. Endogenous failures are four communities

N

Pre-specied

Weighted

Full sample

CDD program

Dependent variable: WTP

Full sample

Full sample

Table 3.B1: Robustness checks: sample weights and endogenous/exogenous failures
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3.B Robustness checks

2304

✓

(0.15)

2304

✓
✓

0.5***

0.5**

(2)

(0.26)

(1)

2208

✓

(0.26)

0.61**

(3)

2208

✓
✓

(0.16)

0.61***

(4)

Drop endogenous failures

K = 1000

B = 350 optimal samples. Each optimal sample

samples bootstrapped by Union and treatment status.

standard errors are obtained from

is obtained from

of each community being selected by the optimization procedure for sample selection. Bootstrapped

Notes: Standard errors clustered at the community level. Regressions weighted by the probability

N

Pre-specied

Bootstrapped S.E

CDD program

Dependent variable: WTP

Full sample unweighted

Table 3.B2: Robustness checks: correcting inference
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2304

✓
2304

✓

✓

(0.25)

(0.25)

(2)
0.54**

(1)
0.54**

(3)

2304

✓

✓

(0.25)

0.56**

(4)

2304

✓
✓

(0.25)

0.54**

(5)

2304

✓
✓
✓

(0.25)

0.56**

(6)

2144

✓
✓

In Lasso

✓

(0.26)

0.55**

ability of each community being selected by the optimization procedure for sample selection.

Notes: Standard errors clustered at the community level. Regressions weighted by the prob-

N

Pre-specied

Lasso

Enumerator FE

Controls (favorite set)

Controls

CDD program

Dependent variable: WTP

Table 3.B3: Robustness checks: controls
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3.C Selection of control and treated villages
The communities enrolled in the CDD program were 171, 42 in the control and 129 in the treated group. Treated villages are further randomly
assigned to dierent contribution requirements in terms of co-funding the
project (Table 3.C1): (i) cash contribution; (ii) labor contribution; (iii)
waiver.
The selection of communities for the lab-in-the-eld experiment
project is primarily based on an optimization procedure that maximizes
the

balance

between

the

treatment

and

the

control

group.

The

optimization procedure was performed on December 2, 2016. I optimally
selected 92 communities for the lab-in-the-eld experiment: 35 from the
control group and 57 from the treated group, evenly distributed across
treatment arms (Table 3.C2).

77

Table 3.C1: Sample size for the CDD program

Union name

Control

Cash

Labor

Waiver

Total

Deuli

8

8

7

8

31

Saidpur

9

9

10

10

38

Balua

4

5

5

4

18

Mokamtala

9

9

9

9

36

Shibgonj

2

2

2

2

8

Maidanhata

4

4

3

4

15

Roynagar

1

1

1

Kichak

1

1

2

2

5

Kochasahar

3

3

3

2

11

Shibpur

1

1

1

2

5

42

43

43

43

171

Total

77

3

By project protocol, the lab-in-the-eld experiment was always conducted after the

implementation of the CDD program. The lab-in-the-eld experiment was run between
December 2016 and May 2017. Because the baseline data collection implemented in
Kochasahar and Shibpur took place in 2017, I excluded these two Unions from the
lab-in-the-eld experiment project.
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Table 3.C2: Sample size for lab-in-the-eld experiment

Union name

Control

Cash

Labor

Waiver

Total

Deuli

5

2

2

2

11

Saidpur

9

5

5

6

25

Balua

4

2

2

2

10

Mokamtala

9

5

5

5

24

Shibgonj

2

1

1

1

5

Maidanhata

4

2

2

2

10

Roynagar

1

1

1

Kichak

1

1

1

1

4

Kochasahar

0

0

0

0

0

Shibpur

0

0

0

0

0

35

19

19

19

92

Total

3

On December 2, 2016, I considered ten communities to be ineligible
for the lab-in-the-eld experiment project: (i) four communities where
the project failed endogenously (i.e. one community where the community was not interested in holding the meeting; two communities where
the community did not reach an agreement during the community meetings; one community where installation failed for one tubewell and cash
contributions failed for the other tubewell); (ii) six communities in Deuli
Union where the installations failed because of hydro-geological reasons
(exogenous failures).
Two reasons motivated this choice. First, in agreement with the
project sta, on December 2, 2016, I thought it was unfeasible to conduct
the lab-in-the-eld experiment in communities where the project failed
endogenously due to tensions and disagreements within the community
or lack of interest in the CDD program. Second, the implementation
of the CDD program was complicated by exogenous hydro-geological
conditions,

which

in

some

communities

impeded

the

installation

of

deep tubewells. In December 2016, the implementing partner NGOF
was exploring the possibility of adopting an improved technology to

240

EXPERIENCE OF CDD AND VALUE OF PARTICIPATION

successfully install the tubewell(s) in the whole target area, and therefore
to make a second attempt in communities where the rst installation
failed. Because I did not want to contaminate the CDD program with
the lab-in-the-eld experiment before the intervention was complete, I
decided to not run the lab-in-the-eld experiment in communities where
the tubewell installation failed due to hydro-geological constraints.
On December 2, 2016, I perform the optimization procedure for sample selection only among eligible communities. I select those in which to
conduct the lab-in-the-eld experiment in order to maximize the balance
between the treatment and the control group on a set of pre-intervention
observables. I reiterate 1,000 times a random sampling procedure stratied by Union and treatment status, and I implement the one with the
highest pvalue from the F-test on the balance of pre-intervention observables between treated and control villages. As performed on December 2,
2016, the best random sample has an F-test with a pvalue equal to 0.96. I
test the balance between the treatment and the control group on the following set of pre-intervention observables, aggregated at the community
level:

78



community size;



number of clusters;



number of oered project tubewells if treated;



share of arsenic contaminated water sources;



share of bacteria contaminated water sources;



average household size;



average poverty score (2$ poverty line);

78

The poverty score is the Progress out of Poverty Index (PPI), which uses answers

to simple questions about a household characteristics and asset ownership in order to
compute the likelihood that the household is living below the 2$ poverty line. I refer
to the construction of the PPI for Bangladesh. Further references can be found here:

http://www.progressoutofpoverty.org/.
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average willingness to participate in a collective action for the construction of a new public water source;



share of households reporting that the decision on the construction
of a new public water source in their village should be taken by
unanimity;



share of households reporting that the decision on the construction
of a new public water source in their village should be taken by the
majority;



share of households reporting that the decision on the construction
of a new public water source in their village should be taken by the
government;



share of households reporting that the decision on the construction
of a new public water source in their village should be taken by the
village leaders;



average self-reported willingness to pay (cash) for a new public water
source in the own favorite location;



average self-reported willingness to pay (cash) for a new public water
source in the best location for the community;



average self-reported willingness to pay (time) for a new public water
source in the best location for the community;

79



average outdegree centrality;



share of leader households;



distance to the closest pharmacy;



distance to the closest health clinic;



share of villagers with no education;

79

Outdegree centrality is dened as the number of households that household h

reported as part of its network.
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literacy rate.

After the start of the lab-in-the-eld experiment, I was able to reevaluate the decision to exclude the four communities where the CDD
program failed endogenously. With experience, project sta learned how
to introduce the project to communities and, in some cases, overcome their
initial resistances and doubts. In early February 2017, after two months
from the start of the project, I added the four communities where the CDD
program failed endogenously to the sample of 92 communities selected
via the optimization algorithm. Therefore, the nal sample consists of
96 communities. In Table 3.C3, I test for balance in the nal sample of
96 communities, reporting the pvalues from pairwise t-tests between the
control and treated groups for the set of pre-intervention observables used
to identify the optimal random sample.

3.95 (0.07)
0.81 (0.02)
0.98 (0.01)
0.77 (0.06)
0.41 (0.04)
0.09 (0.03)
0.23 (0.06)
0.18 (0.08)

Household size

Poverty score - 2 USD

Participation in a collective action to provide a new public safe water source

Decision on a new public safe water source - unanimity

Decision on a new public safe water source - majority

Decision on a new public safe water source - government

Decision on a new public safe water source - village leaders

Decision on a new public safe water source - NGO

0.33 (0.03)
0.57 (0.03)

Share of not educated people

Literacy rate

0.56 (0.03)

0.35 (0.03)

26.94 (3.47)

18.65 (1.77)

0.08 (0.01)

2.85 (0.12)

8.41 (1.71)

107.50 (11.46)

256.87 (33.57)

0.24 (0.07)

0.28 (0.05)

0.09 (0.02)

0.43 (0.03)

0.73 (0.05)

0.98 (0.01)

0.81 (0.02)

3.91 (0.07)

0.55 (0.04)

0.72 (0.05)

1.14 (0.10)

1.24 (0.13)

121.71 (13.74)

0.682

0.314

0.951

0.982

0.488

0.277

0.688

0.527

0.759

0.211

0.258

0.972

0.599

0.164

0.991

0.707

0.525

0.487

0.396

0.581

0.300

0.516

pvalue

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

96

tions

Observa-

(with Union FE and no constant).

pairwise tests of the mean dierence between treatment and control group, from a regression of the outcome variable on indicators for the two groups

Note: Robust standard errors are shown in parentheses. All variables are aggregated at the community level. Column 4 reports the pvalues from

18.68 (1.64)
27.06 (3.93)

Leader household

Distance to the closest health clinic (min)

0.08 (0.01)

Outdegree centrality

Distance to the closest pharmacy (min)

9.49 (2.20)
2.75 (0.13)

WTP (time) for new public safe WS in location serving best the community

100.92 (12.31)

0.56 (0.03)

Bacteria contaminated water sources

WTP (cash) for new public safe WS in location serving best the community

0.68 (0.06)

Arsenic contaminated water sources

249.38 (31.43)

1.08 (0.10)

Number of oered project tubewells

WTP (cash) for new public safe WS in most preferred location

1.04 (0.16)

114.00 (12.75)

Mean (s.e.)

Mean (s.e.)

Number of clusters

Community size

Treated group -

Control group -

Table 3.C3: Balance tests of covariates between treatment and control group
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3.D Scripts
3.D.1 Introduction of the project to the community
We are working for an NGO called NGO Forum for Public Health, and
collaborating with researchers from Stockholm University, Sweden.

NGO Forum is conducting an arsenic mitigation program in the region.
As part of that project, some months ago we tested all sources of
drinking water in this village for bacteria and arsenic contamination.
Moreover, we conducted an interview with some households in this
village.

Remind

the

community

people

about

the

project

and

the

treatment status of the village, and the progress of the project.

We have now selected your village for another related project, which
is called Community Decision Making Project. The aim of this new
project is to study how communities take decisions in rural Bangladesh.

What we learn from this study will help us and other organizations improve the design of programs, like the arsenic mitigation program we are
conducting in this region. This may help other communities like your own.

We randomly selected 18 households for this project, and we will invite
one man and one woman per household to participate in an experimental session. Their tasks will take approximately 4-5 hours and we will
compensate participants for their time.

3.D.2 Invitation of participants
We are working for an NGO called NGO Forum for Public Health, and
collaborating with researchers from Stockholm University.

NGO Forum is conducting an arsenic mitigation program in the region.
As part of that project, some months ago we tested all sources of drinking
water in this village for bacteria and arsenic contamination. Moreover, we
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conducted an interview with some households in this village. We have now
selected your village for another related project.
We conducted a public lottery in order to decide which villages were
going to receive the intervention and the possibility to construct a new
public source of safe water.

Control villages: Your village was assigned to the control group, however,
we are working in other nearby villages in your Union in order to provide
access to safe water.

Treated villages: Your village was assigned to the treatment group. We
already conducted the community meeting in your village, where your
community decided on where to build the new source of safe drinking
water.

3.D.3 Informed consent
You have been asked to participate in a research study conducted by
Serena Cocciolo and Selene Ghisol from the Institute for International
Economic

Studies,

Stockholm

University,

in

cooperation

with

NGO

Forum. The purpose of the study is to learn about how groups of people
who live in communities like yours make decisions.

The
in

study
an

session

composed

experimental

interview
session

is

today

will

tomorrow
tomorrow,

decision-making

of

an

session
take

will

exercises

4

today

tomorrow.

about

last

you

interview

to

15
5

We

minutes,
hours.

will

be

asked

with

other

and

participation

expect

that

the

and

the

experimental

During

the

experimental

to

people

take
from

part
your

in

three

village.

To-

morrow we will explain in detail the rules of the tasks you will take part in.

You were randomly selected as a possible participant in this study given
that your household has previously been interviewed for a related project
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conducted in your village on arsenic mitigation in rural Bangladesh. Please
consider the following information before deciding if you consent to participate in this study:



Participation in this study is voluntary. You have the right not to
answer any question, and to stop the interview at any time or for
any reason, or to leave the experimental session at any point in time.



You will be compensated for the participation in this study. At the
end of the experimental session tomorrow you will receive a payment
which depends on your decisions during group exercises, and we will
explain the details tomorrow. You can expect to receive between 200
and 400 BDT. The risks associated with this study are minimal.



The information we will collect during interviews and during the
experimental session will be condential. We will take very good
care of your information and no one who is not connected to the
project will have access to your personal information, such as your
name. We will only use your personal information, like your name, in
carrying out this project, and if we use information from the survey
in the future, we will remove your name and change your location
so that no one can recognize you.



We would like to record the experimental session. We will not record
the session if you do not grant permission for doing so. You have
the right to revoke the recording permission at any time.

This project will be completed by April 2017. All interview recordings
will be stored in a secure work space until 1 year after that date. The
tapes will then be destroyed.

Do you understand the procedures described above? Did I answer your
questions to your satisfaction?
Do you consent to participate in this study?
Do you give permission for the experimental session to be recorded?
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3.D.4 Individual survey
Script for questionnaire introduction:
In the next questions we will ask you some questions about your preferences and opinion. There will be no correct answer! We are only interested
in what are your personal preferences and opinions. So you can feel free
to give us your true answers.



Think about situations when your household has to take a decision
about an important purchase (e.g. furniture). Are you usually involved in these kinds of major decisions for the household?
Options: I decide alone; I am involved in the decision; I am not
involved in the decision; Don't know; Refused to answer.



Please tell me how much you agree with the following statement:
Generally speaking, most people can be trusted.
Options: Strongly agree; Agree; Neither agree nor disagree; Disagree;
Strongly disagree; Don't know; Refused to answer.



Please tell me how much you agree with the following statement:
In life, people are rewarded for their eorts.
Options: Strongly agree; Agree; Neither agree nor disagree; Disagree;
Strongly disagree; Don't know; Refused to answer.



Now I will briey describe some people. Please indicate for each
description whether that person is very much like you, somewhat like
you, not like you, or not at all like you: This person is very careful
in trying to avoid risks. For instance, when taking farming decisions
(men), when cooking (women), when deciding about health, when
in trac, etc.
Options: Very much like me; Like me; Not like me; Not at all like
me; Don't know; Refused to answer.



Now I will briey describe some people. Please indicate for each
description whether that person is very much like you, somewhat
like you, not like you, or not at all like you: It is important for this
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person to help the people nearby, to care for their well-being.
Options: Very much like me; Like me; Not like me; Not at all like
me; Don't know; Refused to answer.



Now I will briey describe some people. Please indicate for each description whether that person is very much like you, somewhat like
you, not like you, or not at all like you: This person is very good
at negotiating with other people: he/she is not afraid of expressing
his/her opinion, even when in disagreement with other people, and
he/she is able to express his/her own opinion in a convincing way,
and he/she is often able to make other people reconsider their position.
Options: Very much like me; Like me; Not like me; Not at all like
me; Don't know; Refused to answer.



Please state whether you agree or disagree with the following statements about a hypothetical construction of a public infrastructure,
for instance a mosque/temple: The richest people in the village
should pay more of the cost of the construction.
Options: Strongly agree; Agree; Neither agree nor disagree; Disagree;
Strongly disagree; Don't know; Refused to answer.



Please indicate whether you agree or not with the following statement: If there was a village meeting in order to decide about an
issue in my community (e.g. building a new road, school, temple/mosque, tubewell, etc), I would participate in the village meeting.
Options: Strongly agree; Agree; Neither agree nor disagree; Disagree;
Strongly disagree; Don't know; Refused to answer.



Please indicate whether you agree or not with the following statement: I think people should have a say about decisions regarding
their community.
Options: Strongly agree; Agree; Neither agree nor disagree; Disagree;
Strongly disagree; Don't know; Refused to answer.



Please indicate whether you agree or not with the following state-
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ment: If someone does me a favour, I am prepared to return it.
Options: Strongly agree; Agree; Neither agree nor disagree; Disagree;
Strongly disagree; Don't know; Refused to answer.



Please indicate whether you agree or not with the following statement: If somebody puts me in a dicult position, I will do the same
to him/her.
Options: Strongly agree; Agree; Neither agree nor disagree; Disagree;
Strongly disagree; Don't know; Refused to answer.



We have paired you with another person in your village. You do
not know the identity of this person, and the other person does not
know your identity. I am gifting you 50 BDT. The other person does
not know about it. If you wish, you can send part of your 50 BDT
to this person. In any case, the other person will never know your
identity nor your choice. If you decide to gift any of the 50 BDT to
this person, she will receive it tomorrow, together with the reward
from the experimental session. Equally, you will receive the amount
you decide to keep tomorrow, together with the reward from the
experimental session. Please tell me now how many takas you wish
to keep out of the 50 BDT.
Answer: report integer.
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3.D.5 Scripts for the experimental session
3.D.5.1 General introduction to the lab
Welcome everybody and thank you for coming.

This experiment is conducted by researchers from Stockholm University
in
a

cooperation
related

with

project

in

NGO
this

Forum.

region

in

NGO
order

Forum
to

is

provide

conducting
safe

drink-

ing water to communities in this region that are highly aected by arsenic.

We conduct this experiment in order to study how communities take
decisions in rural Bangladesh. The results from this study will help
develop policies that can better serve rural villages.

This experimental session will last around 3 hours and you are going to
complete 3 dierent tasks. At the end you will receive a reward, which
will depend on the decisions taken by yourself and your group peers
during all 3 exercises.

You will complete each task in groups. The groups will be dierent for
each task. At the beginning of each exercise, we will exactly describe
your task. Everything contained in these instructions and everything
you hear in this session constitute an accurate representation of this
experiment. Be sure to ask any questions that you may have during this
instruction period, and ask for assistance, if needed, at any time.

You will complete the tasks using tokens. At the end of each round, we
will record how many tokens you have gained. The more tokens you have
earned, the higher will be your nal reward.

Each token will be exchanged for 5 takas. We will also reward your
participation with a constant show-up fee of 30 takas.
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You will be involved in three group tasks.

For the rst two exercises, you will rst complete a TRIAL round to
familiarize yourself with the rules, and then you will complete the REAL
round. Only the REAL round will count to determine your nal reward.
You will complete the third task only once, without TRIAL.

At the end of the session, we will reward all participants according to
the sum of tokens you obtained for each task. In order to maximize your
winnings, remember to complete each task at your best throughout the
whole session!

Throughout the experiment we will use lotteries in order to guarantee
the fairness of the experiment for all participants. All relevant steps are
clearly documented, and follow scientic and academic standards. None
of these procedures is related to gambling.

You are required to keep a tidy and calm behavior. Any misbehavior will
be punished with the exclusion from the project and you will not receive
any reward. You are explicitly not allowed to:



Make physical threats of any kind or verbally abuse other players;



Steal or hide tokens from your group or from the other group members;



Remove, exchange or lose your ID codes;



Suggest how to play to people outside your group;



Agree to share compensations after the experiment;



Ask other participants how much they have earned when the experiment has ended.

3.D.5.2 Contribution task
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In this exercise, you will start with a number of tokens of your property.
You will extract a color, and your tokens will be of that color. The
extracted

color

determines

your

number

of

initial

tokens

and

you

cannot change it. You will be assigned the same number of tokens
in the TRIAL and in the REAL round. Each token has the exact
same value, regardless of the color. We will also distribute 30 white tokens.

We will also distribute a timer per group.

Please do not touch the tokens nor the timer until we give you the start.

[Enumerators

distribute

individual

and

group

tokens.

Enumerators

distribute the timers and explain how to operate them.]

Imagine now that the marked central area represents a common project
you can undertake together with your group mates. Investing money in
this common project results in doubling your investment. Your aim is
to decide how much of your colored tokens you want to invest in this
common project, and simultaneously how to divide the whole amount of
the project among your group, which is double the sum of what each of
you invested.

To give you a real-life example, imagine that your group has decided to
build a new mosque/temple and that a donor has accepted to co-fund it.
Then, your group has to decide who is contributing to the mosque/temple,
and also where to place it. When you place the mosque/temple, the group
members who are close to it will be happier than those who are far from it.

In practice, during this exercise, any of you can decide to contribute any
number of your own colored tokens to the project by putting them in the
central area. By doing this, you will be allowed to take the same number
of white tokens and put them in the central area as well. This is our way
of showing how the investment in the common project doubles.

APPENDICES

253

In the same way, you can also remove tokens of your color from the
central area. When you do this, you must also remove the same number
of white tokens.

There must always be the same number of colored (no matter what
color) tokens and white tokens in the central area.

You will also decide how to distribute all tokens in the central area (both
the white ones and the colored ones). In order to distribute tokens, you
must put the tokens in front of the person you want to give the common
tokens to, but still keeping them in the central area.

Contributions to the common project are fully voluntary. However, you
will have to agree with your group mates on how to divide the tokens in
the central area among yourselves.

You cannot place the colored tokens of another person in the central
area, if she does not want to. And you cannot remove the colored tokens
of someone else from the central area, if she does not want to.

Similarly, noone can take your colored tokens and put them in the
central area if you do not want to. And noone can take your colored
tokens from the central area and place them outside the central area if
you do not want to.

You have a maximum of 20 minutes to reach a nal agreement. In order
to reach a valid agreement, all group members should agree with it. If at
the end of the 20 minutes you have not reached an agreement, you will
lose all white tokens and just keep the colored tokens you were initially
given. After 20 minutes you will no longer be allowed to touch the tokens
or negotiate anymore.
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In case you reach an agreement before 20 minutes, raise your hand
and signal that your group has reached a nal decision on the distribution of the tokens. One enumerator will come to attend to your group.

When you have completed the task, or when the time is over, stop the
timer by pressing the START/STOP button.

The enumerators will accept a distribution only if everyone agrees with
it. Moreover, they will check that the number of white tokens is the same
as the total number of colored tokens.

The enumerator will record the sum of the tokens, both inside and
outside the central areas. This represents your result for the round.

The enumerator will reorganize all tokens as at the beginning. In the
REAL round, you will receive the same number of tokens of the same
color. You cannot keep any token from the TRIAL to the REAL round.

In order to clarify the rules, we will now give you some examples:



Control question 1:
If everyone in the group contributes all his/her tokens, at the end
you will have 60 tokens to split across your group. Please raise your
hand if this is right.
[Verify EVERYONE has their hand raised. If someone did not understand, clarify.]



Control question 2:
If everyone in the group contributes no tokens, at the end you will
have no tokens to split across your group. Please raise your hand if
this is right.
[Verify EVERYONE has their hand raised. If someone did not understand, clarify.]
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Control question 3:
If everyone in the group contributes just 5 tokens, at the end you will
have 30 tokens to split across your group. Please raise your hand if
this is right. [Verify EVERYONE has their hand raised. If someone
did not understand, clarify.]

You will complete this task two times. The rst time is a TRIAL, for you
to learn the rules. The second time is the REAL round, and the number
of tokens will be used to calculate your nal reward. We now start with
the TRIAL round. You will complete the REAL round after this.

Remember to press the button START/STOP when you have completed
the task or the time is over.

3.D.5.3 Redistribution task
In this exercise you will start with a number of tokens of your property.
You will extract a color, and your tokens will be of that color. The
extracted color determines your number of initial tokens and you cannot
change it. You will be assigned the same number of tokens in the TRIAL
and in the REAL round. Each token has the exact same value, regardless of the color. We will also distribute 30 white tokens in the central area.

We will also distribute a timer per group.

Please do not touch the tokens nor the timer until we tell you to start.

[Enumerators

distribute

individual

and

group

tokens.

Enumerators

distribute the timers and explain how to operate them.]

Your task is to agree with your group mates on how to distribute the
white tokens among yourselves.

You can take the white tokens from the center and distribute them in
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the marked central area, in front of the member of your group you want
to assign them to. Anyone in your group can move the white tokens.
You can always touch and distribute all the white tokens, and you must
leave them in the marked central area. You cannot put your own colored
tokens in the central area or give them to other players in the group.

To

give

has

decided

a

new

where

to

you

a

to

real-life

make

mosque/temple.
place

it.

When

a

example,
donation

Then,
you

imagine
to

your

place

the

your
group

that
group
has

mosque/temple

someone
to
to
the

build
decide
group

members who are close to it will be happier than those who are far from it.

You have 20 minutes to reach a nal agreement on how to split the
white tokens. After that, you will not be allowed to touch the tokens
or negotiate anymore. If at the end of the 20 minutes you have not
reached an agreement, the whole group will lose all the white tokens and
everyone will just keep the initial colored tokens.

In case you reach an agreement before 20 minutes, raise you hand and
signal that your group has reached a nal decision on the distribution of the tokens. One enumerator will then come to attend to your group.

When you have completed the task, or when the time is over, stop the
timer by pressing the START/STOP button.

The enumerators will accept a distribution only if everyone agrees
with it. Moreover, they will check that colored tokens have not been
distributed among players.

The enumerator will record the sum of the tokens, both inside and
outside the central areas. This represents your result for the round.

The enumerator will reorganize all tokens as at the beginning. In the
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REAL round you will receive the same number of tokens of the same
color. You cannot keep any token from the TRIAL to the REAL round.
In order to clarify the rules, we will now give you some examples:



Control question 1:
Your group can decide to split the tokens equally among you. Since
the total number of tokens to share is 30, this means that everyone of
you can have 10 tokens more than what you started with. If everyone
in your group agrees with this distribution, this can be done. Please
raise your hand if this is right.
[Verify EVERYONE has their hand raised. If someone did not understand, clarify.]



Control question 2:
Your group can decide to split the tokens such that at the end of
the task everyone has the same number of tokens, either colored or
white. This means that some people will have more white tokens,
and some people less white tokens. If everyone in your group agrees
with the distribution, this can be done. Please raise your hand if
you think this is right.
[Verify EVERYONE has their hand raised. If someone did not understand, clarify.]

You will complete this task two times. The rst time is a TRIAL, for
you to learn the rules. The second time is the REAL round, and the
number of tokens might be used to calculate your nal reward. We start
now with the TRIAL round. You will complete the REAL round after this.

Remember to press the button START/STOP when you complete the
task or the time is over.

3.D.5.4 WTP Elicitation
As the instructions are identical for Task 1 and Task 2, for simplicity, in
the next paragraphs we describe it referring to Task 1 only.
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Scripts for the eld supervisor


With all participants:
We are now starting the third part of Task 1. For this part we have
formed new groups, dierent from the groups you just played with.
Each group faces the same situation as in Task 1.

We randomly selected one person per group to play this part of the
task. This person is to decide how he/she wants her group to take
decisions. We will explain the details to each participant later.

During
the

Task

groups

3

of

might

play

the

experimental

Task

1

again.

session,

This

will

some

of

depend

on

the choices made by the group representative in this part of the task.

According
sentative,

to
some

the

choice

groups

expressed

will

play

by

again,

the
and

group

repre-

some

others

will not. In all cases, all of you will receive some payment for Task 3.

It is important for all of you to know that the persons selected for
this rst part of the task should feel free to choose whatever they
prefer. At the end you should not ask them which choices they
made. Also, you should know that it will not be possible for anyone
to understand from the nal results of the task which choices they
made.

We will now tell you who should stay for this part of the task.



With only participants selected for the task:
Consider that each group faces the same situation as in Task 1.
Remind the person of the rules for Task 1.
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This time, you have been selected in order to decide how this
group decision will be taken.

The
as

rst
in

again
gain

the
sit

until

option

is

previous
with
you

to

round.

your
reach

play

group
a

the
This

bargaining
means

members

common

stage

that
and

agreement.

again

you
will

You

will

will
barbe

paid for Task 3 according to the decision taken with your new group.

The other option is not to participate in the decision. In this latter
case, we will impose a decision. We will assign to your group the
agreement taken by another group in the previous REAL round of
Task 1 that we just played. We will do this assignment using a
lottery. Each person in your group will receive the nal number of
tokens obtained by the person in the assigned group with the same
color. In this way, we will dene your payment for TASK 3. For
example the person with the yellow tokens in your new group will
receive the same number of tokens obtained by the person with
the yellow tokens in the assigned group. This means that, in case
you will not play with your group again, you can expect to receive
the same number of tokens as a standard player with your same
color in Task 1. This outcome will be denitive and it will not be
possible to change it.

Depending on your choices, your group might play Task 1 again.
In case of playing again, you and your group will play during the
third round.

Each of you will complete this part of the task with one enumerator.

For this part of the task there will NOT be a trial round. The
decisions you will take are nal.
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Remember that we will keep all your answers secret. The other
group members will never know your choices at this stage.

Remember that we already formed new groups, but you do not
know the identity of your new group peers.

The rule under which you will play the last round will depend on
your choices. Therefore, it is always better for you to carefully pick
the option you truly prefer.

In order to clarify the rules, we will now give you some examples:



Control question 1:
Please raise your hand if you think that the following sentence
is correct: You will be asked to choose between, on the one side,
performing Task 1 again and, on the other side, be assigned the
outcome of another group.
[Verify EVERYONE has their hand raised. If someone did not
understand, clarify.]



Control question 2:
Please raise your hand if you think that the following sentence
is correct: In both cases, if you play Task 1 again, and if you
do not, you will always receive some payment for TASK 3. The
two payments might be dierent.
[Verify EVERYONE has their hand raised. If someone did not
understand, clarify.]

Scripts for the enumerators
I will now present dierent choices in which you have to choose between
two alternatives.
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alternative
just

done

will

with

always

new

be

group

to

peers.

repeat
If

you

Task
take

1
part

as
in

Task 1 again, you will be in a group with dierent team mates than before.

The second alternative will be to NOT repeat Task 1 with new group
peers.

What happens in Task 3 will depend on your answers. Before Task 3 we
will extract one choice, and the choice you made in that case will be
nal.

Each choice can be selected. Therefore, it is always better for you
to

tell

will

be

me

your

able

to

true

answer.

understand

The

your

lottery
choices.

guarantees
And

I

will

that
keep

no

one

secret

all your answers. Therefore you can feel free to express your true opinions.

When you choose whether you prefer to complete Task 1 again with new
group peers or not you might think of dierent factors. For example:



Do you remember how much you got in the real round you just
completed? How much?
[Remind the correct answer.]



In the previous two rounds, did you enjoy completing Task 1 with
your group?



Consider playing Task 1 again with your newly assigned initial tokens. How much do you think you will be inuential in the group in
order to determine the nal outcome?

Elicitation procedure of WTP and beliefs:



Choice 1:
The rst alternative is to complete Task 1 again with new group
peers.
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The second alternative is to not complete Task 1 with new group
peers.
Remember that in case we select this choice, your new group will
complete Task 1 again or not according to your answer. Your decision will be nal.



Choice 2-6:
The rst alternative is to complete Task 1 again with new group
peers AND lose 1-5 tokens.
The second alternative is to not complete Task 1 with new group
peers.
In case you choose the rst alternative, you will complete Task 1 with
your initial tokens. We will deduct 1-5 tokens (5-25 BDT) from your
nal total compensation.
Remember that in case we extract this choice, your new group will
complete Task 1 again or not according to your answer. Your decision will be nal.



Choice 7-11:
The rst alternative is to complete Task 1 again with new group
peers AND win 1-5 tokens.
The second alternative is to not complete Task 1 with new group
peers.
In case you choose the rst alternative, you will complete Task 1
with your initial tokens. We will add 1-5 tokens (5-25 BDT) to your
nal total compensation.
Remember that in case we extract this choice, your new group will
complete Task 1 again or not according to your answer. Your decision will be nal.



Guess under the participatory option:
Consider your initial tokens. Imagine to complete again Task 1(2)
with new group members. How many tokens IN TOTAL do you
think you will get?
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Guess under the group-extraction option:
Imagine you do not complete again Task 1(2), and instead receive
the outcome of a player with your initial tokens from another group.
How many tokens IN TOTAL do you think you will get? You will
win 30 takas if you answer this question correctly!!

3.D.6 Individual survey after the experimental session
Script for intro:
Thank you for your participation in the study!
In conclusion, we would like to ask you a few questions on your perceptions
of the tasks. All your responses will be kept condential: we will not share
your answers with anyone outside the research team.
You will receive your compensation from the tasks after this short survey.
The answers in this short survey will not change your compensation.



How much are you satised with your outcome in the 1st round?
Options: Very satised; Satised; Neither satised or dissatised;
Dissatised; Very dissatised; Don't know; Refused to answer.



How much are you satised with your outcome in the 2nd round?
Options: Very satised; Satised; Neither satised or dissatised;
Dissatised; Very dissatised; Don't know; Refused to answer.



How much are you satised with your outcome in the 3rd round?
Options: Very satised; Satised; Neither satised or dissatised;
Dissatised; Very dissatised; Don't know; Refused to answer.



After which round were you most satised with your outcome?
Options: Task 1; Task 2; Task 3.



What is the maximum amount your entire group could have won in
the contribution task?
Answer: report integer.



How could you reach this maximum amount? (do not probe)
Options: We could have won the maximum if everyone had contributed everything; Other; Don't know; Refused to answer.

CHAPTER 4

Understanding Institutional
Persistence: Exposure to
Community-Driven
Development and the Value of
Autonomy and Democracy
4.1 Introduction
A long-standing belief in development practice is that exposure to democratic or inclusive decision-making can induce local institutional reform.
Joint with Ahasan Habib and Anna Tompsett. This chapter has been submitted for
pre-results review to the Journal of Development Economics. It was written before testing any of the pre-specied hypotheses and all descriptive analysis has been conducted
on the full dataset blind to treatment status. The project greatly beneted from the
advice of and discussions with Ingvild Almås, Andreas Madestam, Jonathan de Quidt
and Jakob Svensson. This project is realized in collaboration with NGO Forum for
Public Health. We thank Sabbir Ahmed, Tillmann von Carnap, Merve Demirel, Md.
Shahadat Hossain, Jahirul Islam, Md. Tariqul Islam, Md. Rezwanul Karim, Rezaul
Karim, Ranjan Kumar Mohonto, Mir Abu Raihan, and Tahmid Sharif for exemplary
research assistance and support. We are grateful for funding from JPAL-GI. AEA RCT
registration and Pre-Analysis Plan: AEARCTR-0002709.
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However, empirical evidence suggests that institutional reform is rarely so
straightforward. Exposure to democratic processes may successfully create
eective inclusive institutions that

can

be used, but communities do not

necessarily choose to adopt these institutions, often defaulting instead to
their own pre-existing institutions. In this study, we make progress on understanding why communities chooseor do not chooseto adopt more
inclusive institutions by measuring preferences over dierent approaches
to decision-making and then evaluating how exposure to democratic and
inclusive decision-making aects these preferences.
Experience with democratic or inclusive decision-making might in
principle lead to changes in local institutions through several channels, for
instance by encouraging dialogue between dierent groups, building social
cohesion, or fueling a learning process regarding the potential redistributive gains from inclusive institutions. The empirical evidence, however, is
mixed. Exposure to democratic and inclusive decision-making does aect
self-reported pro-social values and norms (Avdeenko and Gilligan, 2015,
Ibáñez and Rao, 2005, Labonne and Chase, 2011) and behavior in laboratory settings (Fearon et al., 2009), but it does not generally seem to
aect behavior in real-world situations (Casey et al., 2012, Humphreys
et al., 2012).

1

Fearon et al. (2015) argue that these apparently divergent

patterns can be explained if exposure to democratic processes successfully
creates functional new institutions, but communities do not adopt those
institutions.

2

Why might communities not adopt these new institutions, despite
professing higher pro-social values? One explanation is reporting bias:
communities exposed to democratic processes through contact with external organizations may just report higher pro-social values because of
experimenter demand eects, despite their underlying preferences remain-

1

A potential exception is Björkman and Svensson (2009) who nd that participa-

tion in community meetings led to persistent changes in management of local health
facilities, but only when the intervention was combined with an information provision
treatment (Björkman et al., 2017).

2

Beath et al. (2013) similarly nd that local elected councils function eectively

several years after their creation as part of a community-driven development program
in Afghanistan, but only when specically called upon by external agencies.
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ing unchanged (Mansuri and Rao, 2013). A second explanation is that
communities still simply prefer their own pre-existing institutions, either
because they expect them to yield better outcomes or because participation in collective decision-making processes is costly in terms of time
or social conict (Mansuri and Rao, 2004). These factors may outweigh
any intrinsic preference

for

democratic institutions.

3

A third explanation

relates to the inherent persistence of non-democratic institutions, which
may arise if dominant groups resist institutional reform when it is not in
their own interest (Acemoglu and Robinson, 2000, 2008, Anderson et al.,
2015).
In this study, we make progress on understanding the reasons for
institutional persistence. We focus on preferences over institutions, for
two reasons. First, we work in a context characterized by high levels of
institutional persistence (see e.g. Hassan et al., 2016, Wong, 2012). A
necessary though insucient criteria for institutional change is that some
households prefer the new institutions to the old ones (see e.g. Ostrom,
2001). Looking directly at preferences allows us to detect these precursors
of institutional change even in a context where we expect institutional
reform to be rare. Second, it allows us to understand how preferences over
institutions vary across households and in particular to understand whose
preferences are reected in local institutions.
The context for our study is rural Bangladesh, where millions of households lack access to safe drinking water because of microbial contamination of surface water and naturally-occurring arsenic contamination in
groundwater. Safe drinking water sources are expensive and typically must
be subsidized and provided at the community level. Working with a partner NGO, we implement two waves of safe drinking water projects, each in
a randomly selected subset of 171 study communities. Communities may
receive the program in both waves, one wave, or none. In each wave, key
decisions need to be taken in each community, most importantly where to
locate any new source.

3

For example, deliberative processes may create a sense of legitimacy over resource

allocations (Alatas et al., 2012, Beath et al., 2017, Olken, 2010).
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During the rst wave of projects, these decisions are taken using a
consensus-based approach, which the partner NGO imposes on communities as a requirement of participation in the program. This approach contrasts with local informal institutions, which are typically non-democratic
and are often dominated by a small number of powerful elites. Communities treated under the rst wave are thus exposed to democratic and
inclusive institutions. Cocciolo (2019) shows that exposure to democratic
and inclusive institutions does not appear to lead to any change in local institutions in the study area, consistent with previous literature from other
contexts and with the other evidence that characterizes rural Bangladesh
as an environment where institutions are persistent.
During the second wave of projects, we determine how decisions will
be taken using community preferences over dierent decision-making processes. To measure these preferences, we carry out an elicitation procedure in which we oer households a series of choices between three dierent decision-making processes, asking them to choose which they would
prefer, should their community be selected to receive a project in the second wave. We conduct this elicitation procedure in all communities after
implementing the rst wave of projects. Households are incentivized to
truthfully reveal their preferences during the elicitation procedure in anticipation of the real-world consequences at stake during the second wave
of projects.
The study design allows us to achieve two empirical objectives. First,
we describe household preferences over dierent approaches to decisionmaking. This document provides a full account of this descriptive analysis.
Second, exploiting random assignment of communities to the rst wave
of safe drinking water projects, we will evaluate whether past exposure to
imported democratic practices alters household preferences over dierent
approaches to decision-making. This document pre-species our approach
to this evaluation. All analyses we have carried out in preparing this document use the full sample, blind to treatment status with respect to the
rst wave of safe drinking water projects.
We measure preferences over three alternative decision-making pro-
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cesses: 1) decision-making using the community's own pre-existing

institutions;

2) decision-making using

imported institutions,

local

speci-

cally a consensus-based approach to decision-making which imposes representation requirements and nominally broadens both participation and inuence over decisions taken; and 3) decision-making by

external agents,

who are employees of our partner NGO and who, while ostensibly benevolent, may lack information that the community has or have a dierent
objective function. The second decision-making process is the same as the
one that our partner NGO imposes during the rst wave of safe drinking
water projects. Both local and imported institutions feature autonomy,
dened as communities retaining the right to take their own decisions.
The imported institutions are more democratic and inclusive than local
institutions.
The large majority of households (71%) rank imported institutions
rst out of the three decision-making processes. We interpret this as
demonstrating preferences both for autonomy and for democracy and inclusiveness. However, preferences are heterogeneous. A substantial minority (10% of households) prefer to delegate decision-making to outsiders
rather than have their communities decide internally, irrespective of the
decision-making process. A large minority (34% of households) rank their
own local institutions last out of the three decision-making approaches on
oer. If we aggregate community preferences using pairwise majority rule,

no

community would choose their own local institutions out of the three

on oer and 11% of communities rank their own local institutions last.
During the second wave of safe drinking water projects, we oer to
install subsidized safe drinking water sources. Communities who wish to
install wells are collectively required to contribute the remaining costs
of installation. To extract an explicit relative valuation of the decisionmaking processes during the elicitation phase, we oer households choices
between decision-making processes at dierent subsidy levels. On average,
households are willing to give up 790 BDT (9.4 USD) in subsidies to
take decisions under imported institutions rather than delegate to the
external agents and 772 BDT (9.1 USD) to take decisions under imported
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institutions as opposed to their own local institutions. Both values are
equivalent to increasing the required community contribution from its
baseline level by about 26% or equivalently by about 2.6 times the daily
unskilled wage rate.
The disconnect between individual preferences over institutions and
local decision-making customs is striking and strongly suggests that
current local institutions do not reect majority preferences. Potentially
marginalized groups are more likely to prefer delegation to external
agents. Potentially inuential groups are more likely to prefer autonomy,
but are divided as to whether they prefer imported institutions, with
constraints, to local institutions: the self-identied rich prefer local
institutions, while those identied by others as community leaders and
network focal points prefer the more democratic imported institutions.
There is some evidence that reported preferences are sensitive to experimenter demand eects. We experimentally manipulate whether households report their preferences before or after being informed that realworld consequences are at stake. The results provide a lower bound on
the extent of experimenter demand eects, because some households may
continue to misreport their preferences even if they know that real-world
consequences are at stake. Incentivization slightly weakens reported preferences for the decision-making processes associated with our partner
NGO: the consensus-based imported institutions and decision-making by
external agents.
The second objective of this study is to evaluate whether exposure
to imported democratic and inclusive institutions alters preferences over
the dierent decision-making processes. As discussed above, this document pre-species our approach to this analysis. Communities treated
under the rst wave of safe drinking water projects have acquired direct
personal experience with democratic and inclusive institutions via participation in decision-making under the imported institutions process. Since
communities are randomly assigned to treatment during the rst wave of
safe drinking water projects, we can attribute any dierences in preferences between treatment and control communities to the causal eect of
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exposure to imported democratic institutions.
Exposure to democratic institutions might aect preferences over different decision-making processes in three ways. First, it might result in differences in expected household project benet from the safe drinking water
project. Second, it might result in dierences in expected social benet.
Third, households exposed to democratic and inclusive institutions might
have learned about their intrinsic costs and benets.

4

We also measure ef-

fects on proxies for expected private benet (expected household access to
a new well) and expected social benet (in terms of predicted take-up at
the expected source location) under each of the decision-making processes.
These results will allow us to evaluate whether eects on decision-making
processes are correlated with eects on expected private and social benet.
The central innovation in our study is to provide communities with a
systematic choice between alternative decision-making processes. To our
knowledge, no previous study or development program oers communities
such a choice.

5

More generally, the main contribution of the study with

respect to previous literature is to provide the rst incentivized valuation
of real-world decision-making processes. Our results will contribute to
three literatures.
First,

we

contribute

to

the

literature

on

how

agents

value

decision-making processes. Previous studies either measure how agents
value

decision-making

processes

in

articial

settings,

where

agents

mostly interact with anonymous partners, meaning that social welfare

4

Costs may include time costs or social costs such as the risk of community conict.

Benets may include intrinsic value. Households may need to experience participatory
and inclusive practices and/or autonomy in order to learn about their intrinsic value;
or, consistent with theories of habit formation, may develop a taste for such practices
with experience. Similarly, Fujiwara et al. (2016) establish that there is habit formation
in voting and argue that the most likely mechanism is an increase in the consumption
value of voting.

5

Other studies vary decision-making processes to evaluate the consequences for

project outcomes (e.g. Beath et al., 2017, Madajewicz et al., 2019, Olken, 2010). More
generally, community-driven development (CDD) programs allow communities to take
choices, but not always to decide the institutional arrangements for how choices will be
taken. Some approaches to CDD delegate decision-making to local institutions e.g. one
of the models implemented in Madajewicz et al. (2019). While these approaches permit
communities to spontaneously adopt democratic institutions, they do not generally do
so (e.g. Madajewicz et al., 2019).
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preferences are irrelevant,

6

or how citizens value their own voting rights

in a given political environment (Güth and Weck-Hannemann, 1997).
The closest related study is Cocciolo (2019), a lab-in-the-eld experiment
in the same context. Cocciolo uses a similar elicitation procedure to show
that exposure to democratic institutions increases the value of group
autonomy in a face-to-face bargaining exercise. This study extends the
results in Cocciolo (2019) to real-world decision-making and to the value
of democracy as well as autonomy.
Second, we contribute to the literature on participatory approaches
to development. Many, but not all, studies nd that more inclusive approaches increase self-reported satisfaction with and perceived legitimacy
of project decisions.

7

However, there is little incentive for households to

truthfully reveal their evaluation of a project after its implementation.
These ex-post valuations could thus be highly susceptible to reporting
bias through experimenter demand eects. Our study contributes to this
literature by eliciting truthful revelation of preferences regarding participatory decision-making processes, by providing suggestive evidence on the
extent of reporting bias, and by evaluating whether reporting bias changes
in response to exposure to democratic approaches.
Finally, our results will shed light on the reasons for institutional persistence. We will interpret our results in the light of a conceptual framework which relates preferences over institutions to institutional change.
Our results will provide insights into the role that exposure to democratic institutions can play in fomenting demand for democratization and
whether changes in demand are likely to lead in turn to adoption of new institutions. These results will have important policy implications regarding
whether and how democratic institutions can be successfully introduced
and sustained.
The remainder of this document is organized as follows. Section 4.2
describes the context for the study and the safe drinking water program.

6

e.g.Bartling et al. (2014), Bolton et al. (2005), Fehr et al. (2013), Owens et al.

(2014).

7

Olken (2010), Alatas et al. (2012) and Beath et al. (2017) nd that this is the case;

Madajewicz et al. (2019) nds no systematic preference for more inclusive approaches.
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Section 4.3 describes the conceptual framework. Section 4.4 explains how
we measure preferences over decision-making processes. Section 4.5 describes the data. Section 4.6 denes the study population and describes the
sample. Section 4.7 describes preferences over the three decision-making
processes, evaluates the reliability of our measures of preferences, describes
how preferences vary across groups within communities, and how preferences relate to beliefs about project outcomes. Section 4.8 conrms
that groups assigned to treatment and control during the rst wave of
safe drinking water projects are comparable at baseline. Section 4.9 prespecies the hypotheses we will test when we evaluate whether exposure to
democratic institutions aects preferences and section 4.10 the empirical
tests we will implement to test those hypotheses. Section 4.11 concludes.

4.2 Context
The context for this study is a program to provide community sources of
safe drinking water in rural Bangladesh, in a region in which many water sources are contaminated with arsenic. The community water sources
supply arsenic-safe drinking water. Exposure to arsenic in drinking water leads to a number of serious negative health impacts, including up to
an additional 1 in 10 lifetime risk of cancer at high contamination levels
(Smith et al., 2000). The program comprises a package of subsidies and
technical advice to construct new sources of safe drinking water (Cocciolo
et al., 2019a).
The safe water sources are provided to communities for collective use
since they are relatively expensive to install. Tubewell installation in the
study areas costs on average 60,000 BDT (approximately 600 US$).
During the rst wave of projects, we oered 1 or 2 safe sources of
drinking water, depending on the size of the community, and we randomly
varied subsidy levels between 90% and 100% of installation costs. We also
randomly varied whether community contributions were required in cash
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or labour.

8

During the second wave of projects, we oered 1 safe source

in all cases, with a subsidy level that varied between 92% and 98% of
installation cost. We describe how we determine the nal subsidy level in
each community during the second wave in Section 4.4. In both waves,
any community wishing to install a well rst needed to secure permission
from a private or institutional landowner to install a well on their land.
Several decisions must be taken during implementation, but the most
9

critical one is where any new water sources will be installed.

This de-

cision is crucial because it determines who among the community will
have access to the new water source. In particular, take-up of new sources
drops sharply with distance, because households dislike walking far to collect water. At baseline, households used water sources very close to their
homes, on average less than half a minute walking distance away. Take-up
rates of new sources decline steeply with distance and are negligible at
more than 5 minutes walking distance (Cocciolo et al., 2019b).
We focus on three approaches by which decisions could be taken.
Under the

external agents

model, project sta, who are not commu-

nity members, take project decisions, using the geographic distribution of
arsenic contamination, population density, and site suitability to choose
broadly accessible, potentially high impact sites for tubewell installation.
Under the

local institutions

model, communities take project deci-

sions using their own traditional decision-making processes. Under the

imported institutions

model, communities take project decisions by

unanimous consensus during community meetings with requirements for
representation by women and the poor. These meetings are moderated
by project sta to ensure compliance with the decision-making rules. The
imported institutions are designed to reduce the likelihood that inuential groups or individuals can co-opt the decision-making process and to
ensure that everyone has the nominal right to express their opinions. We

8

We report the results of varying the subsidy level on project impact in Cocciolo

et al. (2019a).

9

Communities also decide whether to install 1 or 2 water sources, if given the choice;

how to divide any required contribution between households; and which households will
take responsibility for maintenance of any new source.
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implement the rst wave of safe drinking water projects under this model.
During the second wave of safe drinking water projects we oer households
a series of choices between these three approaches to decision-making.

10

Almost all communities participated in the decision-making process.
One

community

declined

to

participate

in

the

program

entirely.

One community participated in the decision-making process, but did
11

not reach a consensus regarding well location.

On average, about

half of all households were represented by at least one individual at
the

community

meeting,

implying

that

they

gained

direct

personal

experience with the consenus-based decision-making process. Among
treated communities, 67% then went on to successfully secure land and
coordinate contributions (if required) for at least one tubewell.
Both local and imported institutions thus feature greater autonomy
12

than is normal in the local context.

The imported institutions model is

also considerably more inclusive that informal local institutions. At baseline, 64% of households reported that they were not usually not involved
in taking decisions regarding their community and only 6% had attended
a village meeting in the last 6 months. When informal decision-making
takes place, decision-making processes are typically restricted to elites and
inuential individuals. Women play only a restricted role, if any.
Rural Bangladesh is an ideal environment in which to study institutional persistence. A recent wave of ocial reforms aimed to improve

10

Madajewicz et al. (2019) compare the impacts of a similar set of decision-making

processes on project outcomes. In the interests of exposition, we use dierent labels
to describe the decision-making processes to those in Madajewicz et al. (2019): the
external agents model in this paper corresponds to their top-down model; the local institutions model corresponds to their community participation model; and the imported
institutions model corresponds to their regulated community participation model.

11

If communities did not reach consensus at the rst meeting, we arranged up to two

additional meetings. In practice, only one community failed to reach an agreement in
one or two meetings. This community then declined to hold a third meeting. Otherwise,
93% of communities agreed on tubewell location(s) during the rst community meeting
and 7% did so at a second community meeting.

12

Villages in Bangladesh do not have any formal jurisdiction over the provision of

local public goods and services. Decisions about local public goods and services are
taken by higher levels of local government or the local oces of ministries/government
agencies.
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13

governance through decentralization and citizen engagement.

However,

despite formal compliance, implementation of these reforms has in practice been constrained by pre-existing power structures and by the clientelistic relationships that govern local communities (Hassan et al., 2016).
For example, Buchmann (2019) reports that often only the elites, local
leaders, party members or politically connected households are informed
about and invited to participatory fora. Others, particular those from
marginalized groups, are discouraged from attending because the fora are
only nominally participatory and participation thus leads to no material
change in outcomes. Cocciolo (2019) conrms that exposure to democratic
and inclusive institutions does not lead to any reported changes in local
governance practices in the present study context.

4.3 Conceptual Framework
We can conceptualize the expected value that an individual
with a decision-making process

j

i

associates

as being a function of several compo-

nents, similar to those in the Downsian calculus of voting (Downs, 1957):

Vij = f (E (private

benetij ) , θi ×E (social benetij ) , E (intrinsic valueij ) )
(4.1)

Ceterus paribus,

Vij

is increasing in each of its arguments. Individuals

associate higher value with a decision-making process when they expect
to gain more from it themselves, which in this context means having a safe
source of drinking easily accessible to their household. Conditional on their
own expected benet, they associate higher value with a decision-making
process if they expect social benetwhich means other households gaining access to safe drinking waterto be higher and if other households'
welfare enters into their utility function, which it does in the formulation above if they have an altruism parameter

θi > 0.

Expected value

also increases with the net expected intrinsic value of participation in

13

e.g. the Right to Information Act (2009) and the Union Parishad Act (2009).
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the process. This term can be positive or negative, reecting both intrinsic value associated with decision-making processessuch as legitimacy
or the intrinsic value of autonomy or procedural fairnessand intrinsic
costs, such as time costs or the risk of social conict. Individuals prefer
decision-making process

j

to decision-making process

k

when

Vij > Vik .

There are two general preconditions for institutional change in a
community (following Ostrom, 2001). Assume that the individual-specic
costs of replacing institution

k

with institution

nities with pre-existing institutions
if

Vij > Vik

for at least some

i

k

j

are

Cijk .

First, commu-

will only adopt a new institution

j

in the community. Second, communities

will only adopt the new institution if

Vij − Cijk > Vik

for all members of

a suciently large coalition of individuals within the community to effect institutional change. The size of the required coalition depends on
the community, which individuals join the coalition, and the type of institutional change. To replace a regime of elite control with democratic
institutions, for example, the costs of change could be low for the ruling
elite but prohibitively high for those outside of the ruling elite.
More specically, if exposure to democratic institutions (imported
institutions, in our terminology) is to lead to institutional change away
from local institutions, then three progressively more restrictive conditions
must be met:
i)

Vi,imp , the value of imported democratic institutions, must increase,
for at least some individuals;

ii) the increase in

Vi,imp

must be suciently large to lead to a change

in preference ordering between imported and local institutions, for
at least some individuals;
iii) the increase in

Vi,imp

change in whether

must further be suciently large to lead to a

Vi,imp − Ci,imp,loc > Vi,loc

for a suciently large

coalition of individuals to eect institutional change.
Clearly, iii) implies ii), which in turn implies i).
The puzzle outlined in the introduction is that communities report
higher preferences for fairness and other features of democratic institutions after exposure to democratic institution (higher

Vi,imp )

but we nd
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very limited evidence for institutional change. We outlined three possible
explanations. The rst is that measures of

Vi,imp

in previous literature are

biased. If so, then a simple explanation for the apparent puzzle is that

Vi,imp

does not really change in response to exposure to democratic in-

stitutions, meaning that i) is not met. The second possible explanation
is a violation of ii):

Vi,imp

may increase for some individuals, but the in-

crease is insucient to reverse the preference ordering between imported
and local institutions. The third possible explanation is a violation of iii).
Even if ii) is met, there may not a suciently large coalition of individuals
for whom the increase in benets associated with a transition from local
to imported institutions exceeds the transition costs. We return to the
question of how our empirical analyses will help us evaluate the relative
importance of these three explanations in Section 4.9.
The three explanations we lay out are not exhaustive. For example,
another possible explanation for the puzzle is that dierent institutions
are applicable to dierent decisions, and in particular, that imported institutions are not transferable to problems outside of the narrow context
of development projects. In our case, we shut down this particular channel
by ensuring that the institutions communities are exposed to are transferrable to the scenarios in which we elicit preferences over institutions.

4.4 Eliciting valuation of decision-making
processes
The elicitation procedure is designed to incentivize households to truthfully reveal their valuation of decision-making processes. The decisions
which will be taken relate to the safe drinking water project described in
Section 4.2. We conduct the elicitation procedure after implementing the
rst wave of safe drinking water installation projects and before assignment to treatment for the second wave of projects.
During the elicitation procedure, we inform households that we will
carry out this second wave of projects and that their community may

FIELD EXPERIMENT

279

be randomly selected to receive one of these projects. We present each
participant with three sets of pairwise choices between the three decisionmaking processes, also described in Section 4.2, in the following order: (i)
imported institutions vs external agent; (ii) local institutions vs external
agent; (iii) imported institutions vs local institutions. While in principle
we could infer preferences for the third pair from preferences over the rst
and second pairwise comparisons, eliciting preferences pairwise allows us
to verify transitivity of individual preferences, providing a useful check on
the validity of our approach. We inform households that their preferences
over decision-making processes will be used to determine how decisions
for the second wave of projects will be made.
For each pairwise comparison between two decision-making processes,
we elicit a dierential willingness to pay (WTP) for one process compared
to the other process. To do this, we oer households a series of choices
between decision-making models paired with dierent subsidy rates. For
example, we might oer a choice between A) local institutions with a
required community contribution of 3,000 Bangladeshi taka (BDT) and
B) external institutions with a required community contribution of 4,000
BDT. Choosing one decision-making process over another decision-making
process paired with a lower subsidy rate implies a positive dierential
willingness-to-pay (WTP) for the rst decision-making process, and vice
versa. It is important to note that the WTP does not correspond to an
amount of money that the individual is willing to personally sacrice to
implement the decision-making model of their choice but instead to the
amount of the project subsidy that the individual is willing to sacrice on
behalf of the community.
The series of choices that we oer holds the community contribution
requirement associated with one of the decision-making processes xed at
3,000 BDT and varies the community contribution requirement associated
with the other process between 1,000 and 5,000 BDT. For comparison, the
daily unskilled wage rate is 300 BDT. This design allows us to pin down
the dierential WTP for each individual (within an interval) while still
only presenting individuals with a reasonable number of simple pairwise
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choices. Table 4.1 shows the full list of choices presented to each respondent for each pairwise comparison between decision-making processes.
Oering one option at a xed contribution and one at a varying contribution has the advantage of simplicity and clarity, but we were concerned
that responses might be sensitive to which model we oered at a xed
contribution and which we oered at a varying contribution level.

14

We

therefore randomly varied, at the community level, which process was
associated with the varying contribution requirement and which process
with the xed contribution requirement for each pairwise comparison.

15

We describe the stability of reported preferences across these changes to
the elicitation procedure in Section 4.7.2.
Enumerators use cards showing simple vignettes, as shown in Figures
4.1a to 4.1c, to represent the decision-making processes. These were paired
with colour-coded cards showing the required community contributions, as
shown in Figure 4.2, to illustrate the choices on oer. The entire elicitation
procedure took on average a little under 16 minutes, with a further 5
minutes required to ask follow-up questions on household beliefs.
Truthful revelation of preferences is incentivized by the fact that realworld consequences were at stake during the second wave of safe water
source construction programs. We randomly select the communities that
will receive the second wave of safe drinking water projects at public
lottery meetings, held after the elicitation procedure.

14

16

We emphasise the

There are a number of potential motivating concerns. There could have been strong

complementarity between subsidy levels and decision-making processes. For example,
if raising larger community contributions requires participation of wealthy households,
and they will only contribute in exchange for power over decisions, a household might
strongly prefer inclusive institutions at low contribution levels but local institutions at
higher contribution levels. Thus there was no reason to assume symmetry of preferences
with respect to relative prices i.e. that a household who preferred decision-making
process

i with subsidy

level 2,000 BDT to decision-making process

3,000 BDT should also prefer process

i

j

with subsidy level

with subsidy level 3,000 BDT to process

j

with

subsidy level 4,000 BDT. We were also concerned that oering one option at a xed
price could induce default eects.

15

We vary this at the community level because we later aggregate preferences at the

community level, requiring us to present all households in the same community with
the same choices.

16

We hold the public lottery meetings at the union level (a local administrative unit

equivalent to a local council). We invite representatives from each community to the

FIELD EXPERIMENT

281

random nature of assignment in order to lessen the likelihood that respondents believe their answers could inuence assignment and thus answer
strategically. Assignment of the rst wave of safe drinking water projects
was also by public lottery, so all communities have direct, recent and
salient experience with random allocation. For the selected communities,
we additionally randomly extract one of the pairwise choicesbetween
decision-making processes and subsidy levelspresented to that community. We then implement the preferred option in their community, aggregating preferences across individuals by majority rule. For example,
say we extract the choice between A) local institutions with a community contribution level of 3,000 BDT and B) imported institutions with
a community contribution level of 4,000 BDT. If 60% of households in
the community chose option B when faced with the same decision, we
implement the program under the terms in option B.
This design makes the elicitation procedure incentive compatible and
strategy-proof. There is no incentive for respondents to untruthfully report their preferences, especially given that respondents can always choose
to simply not answer our questions. The time costs of participating in the
elicitation are minimal, given that households who participate have already agreed to participate in a household survey. Each community has a
positive probability of receiving a safe water source project during the second wave. Respondents should truthfully report their preferences, as long
as they believe there is a non-zero probability that their preferences inuence how the intervention will be implemented during the second wave.
During the elicitation procedure, we give households a full explanation of
how we will use their reported preferences to determine how the intervention will be implemented, providing illustrative examples. We stress that
every respondent's answers can inuence how the future intervention will
be implemented. To evaluate whether or not households believe their preferences can inuence how the intervention is implemented, we obtain two
measures of respondents' beliefs about their pivotality, which we discuss
public lottery meetings, along with local authorities. Appendix 4.A provides additional
details on the lottery procedures.

282

UNDERSTANDING INSTITUTIONAL PERSISTENCE

in Section 4.7.2.
Concerns about social desirability bias or experimenter demand eects
cannot be eliminated completely. To aect reporting of preferences, such
eects must be more salient to the respondent than the real expected
gains from answering truthfully i.e. the increased likelihood of having a
safe drinking water project implemented under their preferred conditions
during the second wave. To evaluate whether knowing that real-world
consequences are at stake aects reporting of preferences, we randomly
vary whether we inform households that real-world consequences are at
stake before or after they report their preferences during the elicitation
procedure. If we inform them that real-world consequences are at stake
after the elicitation procedure, we give them an opportunity to revise their
preferences in the light of the new information.
Implementing pairwise majority rule to aggregate preferences is
preferable from a welfare perspective to alternative ways of aggregating
preferences
randomly

which

would

extracting

a

ensure

single

incentive

household

compatibilitysuch
and

implementing

as

their

preferences for the entire communitybecause it lessens the likelihood
of imposing a very unpopular choice on communities and on our eld
17

sta.

The

design

also

ensures

that

no

choices

expressed

by

any

participant are revealed at any stage of the experiment, preventing
confounding factors due to peer pressure or reputation concerns and
minimizing risks for individuals involved in the study. It was not feasible
to cost-eectively elicit an individual WTP without compromising the
anonymity of individual responses.

17

18

The counterargument is that by imposing majority rule we prime households to

think about democratic alternatives to local decision-making. However, none of the
decision-making models we oer corresponds to any form of majority rule. In practice,
we show in Section 4.7.2 that this cannot aect our results.

18

It would be dicult to implement a single individual's choice as a dictator and col-

lect the required payment from the individual while maintaining individual anonymity.
Additionally, with the individual approach we would only have been able to reveal
the extracted choices at the public lotteries, and not the nal terms. Also, using the
subsidy level as the benchmark allowed us to measure positive and negative WTPs
without asking for payments from poor households or having to fund an initial cash
transfer. As we noted above, we also preferred to aggregate preferences using majority
rule for ethical reasons.
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Communities who received a safe drinking water construction program in the rst wave may place a lower value on a new safe drinking
water construction program. However, the elicitation procedure holds constant the mean value of the safe drinking water program and measures
the dierence in values when the program is implemented under dierent
decision-making processes. Additionally, the number of water sources we
are able to fund is small compared to the size of the communities, meaning
that there is typically still considerable demand for additional sources.

4.5 Data collection
The primary source of data for this study is the data on preferences over
decision-making processes collected during the elicitation procedure. Figure 4.4 shows the project timeline. We implemented the rst wave of safe
drinking water projects in treated communities between October 2015
and August 2017. Enumerators carried out the elicitation procedure between February and July 2018, alongside a more general follow-up survey.
Random assignment to the second wave of drinking water projects and
implementation of these projects took place progressively in unions in
which the elicitation procedure was complete, beginning in May 2018.
Enumerators conducted the elicitation procedure with the household
head, their spouse, or another adult representative of the household.
Which

household

member

responded

on

behalf

of

the

household

depended on the availability of household members at the time of
the survey. Participation in the surveys and elicitation was always
conditional

on

giving

oral

informed

consent.

The

interviews

and

elicitations were conducted in Bengali. Given the low literacy rate in the
19

communities involved in our study,

the face-to-face design was crucial

in order to ensure full understanding of all participants. Appendix 4.B
reports the scripts of the elicitation procedure.
We also collected baseline data in all study communities before imple-

19

In our sample, 41% of household heads have no education, and 76% cannot read.
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mentation of the rst wave of safe drinking water projects.

20

We use these

baseline data to verify comparability of communities assigned to treatment
and control during the rst wave of safe drinking water projects in Section
4.8.
We have several additional sources of data upon which we will be able
to draw in our exploratory analyses.

21

We have a georeferenced census of

water sources in all study communities at baseline, including measures of
water quality. We also draw on rich data describing the implementation
process during both waves of safe drinking water projects, for example
regarding whether households participated in the decision-making process,
contributed to water sources installed, or used installed sources. Finally,
our eld team in Bangladesh conducted focus group discussions in all
communities in which we implemented safe drinking water projects during
the second wave under local institutions or decision-making by external
agents. These qualitative data allow us, in particular, to collect descriptive
information about how decisions are taken under local institutions when
communities preferred to do so.

4.6 Study population and sample
This section provides an overview of the study population and sampling
procedure. Appendixes 1.A.1, 1.A.2 and 4.D provide further details.

4.6.1 Study population
Our study is located in north-western Bangladesh, in Shibganj and
Sonatala Upazilas in Bogra District and in Gobindaganj Upazila in
Gaibandha
provision

20

of

District.

Since

arsenic-safe

our

sources

experiment
of

water,

is

designed

we

enrolled

around

the

communities

We collected baseline data for the majority of communities in the study between

August 2015 and February 2016. In two unions, we recruited communities to the study
later, collecting baseline data in March and April 2017, after additional funding allowed
us to extend the sample size.

21

More details on data are given in Appendix 4.C.
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STUDY POPULATION AND SAMPLE

with high levels of baseline arsenic contamination.
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22

The relationship

between arsenic contamination and income varies across dierent regions
of Bangladesh, with dierent studies nding correlations of opposing
signs between assets and arsenic contamination (Buchmann et al., 2019,
Madajewicz et al., 2007). In our study area, arsenic contamination is
inversely correlated with measures of income including assets. However,
as we show in Cocciolo et al. (2019b), the sample in our study is quite
representative of the rural Bangladeshi population in general.

4.6.2 Sample
The nal sample consists of 165 communities, 123 of which received treatment under the rst wave of safe drinking water projects and 42 in the control arm. Each community comprises a geographically contiguous group
of between 50 and 250 households, dened using local administrative lists
and spatial information from eld visits and satellite imagery.
The sample in this study diers in one respect from the original randomized controlled trial (Cocciolo et al., 2019a). The original sample consisted of 171 communities, of which we randomly assigned 129 to receive
the rst wave of safe drinking water projects and 42 to control. The dierence arises because we were unable to carry out the elicitation procedure
in 6 of the 129 communities in which we carried out the rst wave of
projects. In these 6 communities, we attempted to install safe tubewells
during the rst wave of projects and failed because of local hydrogeological conditions. As a result, the chances of successfully installing a safe
water source in future were extremely small, and asking these communities about preferences regarding a future safe water source was not a
meaningful exercise.
Tubewell infeasibility occurs either because a rocky layer prevents local drillers from accessing safe drinking water or because sandy layers
make excavations unstable, preventing installation of the tubewell pipe.
Drillers can only determine tubewell feasibility by attempting installation,

22

We recruited and screened communities based on baseline levels of arsenic, contin-

uing recruitment until we had reached our target sample numbers.
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and tubewell feasibility is uncorrelated with local household and commu23

nity characteristics.

However, there is spatial correlation in tubewell

feasibility. As a result, excluding the 6 communities where tubewells were
not feasible from the treated arm potentially introduces geographical imbalance between treated and control groups. To address this potential
imbalance in our main specication, we weight communities where no installation was attempted by the local probability of having at least one
24

successful installation, had we attempted installation.

Figure 4.3 shows

the distribution of treatment and control communities along with their
tubewell feasibility-adjusted weights.
We collected data in a random sample of households, stratied by
household characteristics to oversample households from some special populations such as community leaders, network focal points, and households
which contributed to water sources during the rst wave of safe water
source projects. In total, we conducted the elicitation procedure with
7,673 households in the 165 communities. The weights we use in our main
analyses, in addition to accounting for tubewell feasibility as we describe
above, also account for heterogeneity in sampling rates within and between communities, so that each community counts equally in summary
statistics.
In the descriptive analysis in this paper, we make one additional sample restriction based on data quality checks. As we discuss in Section 4.7.2,
a natural data quality check is the rate of intransitivity implied by the
preferences expressed by households, since it is unlikely that individual
preferences are truly intransitive. We nd that two enumerators (of a to-

23
24

Appendix 4.E provides further details.
Intuitively, we would like to exclude from the analysis those communities where

we would not have successfully installed tubewells, had we attempted installation. We
cannot observe this, but we can calculate the local probability of success. Weighting the
communities in which we did not attempt installation by this probability recovers the
sample which in expectation has the same properties as the sample where we attempted
installation. This approach is conceptually similar to taking the average over a series
of matched samples. Appendix 4.F provides further details on how we calculate these
weights along with the sampling rates discussed in the next paragraph. We also prespecify a robustness check to evaluate sensitivity to alternative approaches to dealing
with this sample restriction in Section 4.10.4.
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tal of 25 who worked on the elicitation procedure) recorded preferences
with rates of unambiguous intransitivity of 79% and 87% respectively.
These enumerators did not participate in the full training process, having
been hired at a later stage to replace enumerators who left the project. We
regard this as providing an indirect and unintended check on the quality
of the training provided. In the descriptive analysis, we exclude data from
these two enumerators, because we do not believe that data collected by
these enumerators contains meaningful information about preferences, and
including this data substantially alters the distribution of preferences. We
pre-specify our approach to households reporting intransitive preferences
for the evaluation of the eects of exposure to democratic institutions in
25

Section 4.10.1.

4.7 How do households value decision-making
processes?
4.7.1 Average preferences
Preferences at equal community contribution requirements

Col-

umn 1 of Table 4.2 tabulates the distribution of preference proles when
the two decision-making processes are oered at the same price. Most
households express preferences for autonomy over decision-making: 81% of
households have preference proles that rank imported institutions above
decision-making by external agents and 63% rank local institutions above
decision-making by external agents. However, 79% of households also prefer imported institutions to local institutions. This last nding is striking
because nothing in the project rules prevents communities from adopt-

25

A team of 20 enumerators conducted the elicitation procedure and follow-up sur-

vey. A total of 5 enumerators left the project and were replaced during the project.
Among the 20 enumerators who participated in the full training, the median rate of
unambiguous intransitivity was lower than 2.5% and no enumerator had rates of intransitivity higher than 14%. Excluding data from the two enumerators with low quality
data output implies dropping 621 observations, with a remaining sample of 7,052 observations.
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ing these imported institutionsor any other constraints on the decisionmaking processthemselves.
Of the full sample, 71% rank imported institutions rst and only
8% rank it last. Decision-making by external agents is ranked last by
56% of households, although 10% rank it rst, meaning that they prefer
delegating decision-making to outsiders to both of the community-based
decision-making processes. Preferences for local institutions are more heterogeneous: 17% rank this process rst but 34% of households rank it
last.
In column 2 of Table 4.2, we aggregate household preferences to the
community level by pairwise majority rule and shows the distribution
of preference proles across communities. Almost all communities (more
than 99%) collectively rank imported institutions rst, implying that no
community would select their local institutions if they chose institutional
arrangements by (pairwise) majority rule. Most communities (88%) collectively rank decision-making by external agents last. A substantial minority
(11%) of communities collectively rank their local institutions last out of
the three institutions on oer.
One community has intransitive preferences as dened by pairwise
26

majority rule, a rare real-world example of a Condorcet cycle.

In

this community, households overwhelming rank local institutions above
decision-making by external agents. However, the community is almost
equally

split

between

individuals

who

rank

imported

institutions

above and below decision-making by external agents, and similarly
for individuals who rank imported institutions above and below local
institutions. As a consequence of these divided preferences, majority rule
preferences at zero price dierence are intransitive.

Preferences at varying community contribution requirements
Figure 4.5 describes the demand curves for each pairwise choice across the
full range of relative prices oered, dened as the dierence between community contribution requirements. The demand curves show that prefer-

26

The rate of incidence of Condorcet cycles coincides surprisingly well with other

estimates of how frequently Condorcet cycles occur (e.g. Tideman, 2006).
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ences are more strongly polarized than can be seen from simply examining
the preferences at equal subsidy levels.
The

x

axis shows the relative price. A relative price of zero implies

that both options were oered at a community contribution of 3,000 BDT.
A relative price of 2,000 BDT implies that the rst option was oered
with a community contribution requirement 2,000 BDT larger than the
community contribution requirement associated with the second option.
For each demand curve, the

y

27

intercept shows the fraction of house-

holds who choose the rst option at its most favourable relative price,
when it is oered at a community contribution of 2,000 BDT less than
the second option. The

y

intercept is always less than one because some

households always choose the second option, regardless of the dierence
in community contribution requirements. The lower the

y

intercept, the

greater the fraction choosing the second option at any relative price. For
example, looking at the

Imported vs External curve, the y intercept is 0.93,

implying that 7% of households reject the imported institutions model in
favour of decision-making by external agents at any of the relative prices
oered.
Demand falls as the relative price increases, but the the slope of
the demand curve varies distinctly. Around the zero relative priceat
which both decision-making options are oered with the same contribution
requirementthe demand curve slopes sharply downwards. This shows
that a group of households is highly price sensitive, choosing whichever
option is cheapest unless the options are oered at the same subsidy level.
The demand curves are essentially at at more extreme relative prices.
The level of the demand curves on the right hand side of the graph
measures the fraction of respondent households who always choose the
rst option regardless of the relative price, even when to do so will require

27

As discussed in Section 4.4, we randomly assigned at the community level which

model was assigned to the varying price and which model was assigned to the xed
price. The demand curves pool the data, so that for each pairwise comparison the rst
model was oered at the varying price in half the observations and the xed price in
half the observations. A relative price of 2,000 BDT can thus correspond either to a
price of 5,000 BDT compared to a price of 3,000 BDT or to a price of 3,000 BDT
compared to a price of 1,000 BDT.
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that the community raise an additional 2,000 BDT in community contribution. For example, looking again at the

Imported vs External

curve, the

demand curve levels o at 0.44, implying that 44% of households choose
the imported institutions model in favour of decision-making by external
agents at any of the relative prices oered.
Examining the joint distributions of the demand curves reveals further polarization. Among households, 36% always choose the cheapest
option oered; 33% always choose imported institutions, regardless of the
alternative or the relative price; 5% always choose local institutions; 4%
always choose decision-making by external agents; and 3% always reject
decision-making by the external agents when it is oered. Together, these
starkly-dened preference proles account for 81% of the study population.
We can summarize the preferences shown in Figure 4.5 as a pairspecic dierential willingness to pay (WTP) for one decision-making approach compared to another.

28

If positive, the WTP corresponds to the

amount of project subsidy a household is willing to sacrice in order to
take decisions by their preferred approach. If negative, the WTP corresponds to the amount of additional project subsidy a household would
require in order to accept decision-making by the less preferred approach.
Recall that the WTP does not correspond to an amount of money that
the individual is willing to personally sacrice to implement the decisionmaking model of their choice but instead to an amount of money that the
individual is willing to sacrice on behalf of the community. The average
dierential WTPs in the sample population are 790 BDT for imported
institutions compared to decision-making by external agents; 772 BDT
for imported institutions compared to local institutions; and 400 BDT for
29

local institutions compared to decision-making by external agents.

28
29

Appendix 4.G provides more detail on how we calculate the WTPs.
The dierential WTPs are not additively transitive. Additive transitivity would

require that the WTP for option A over option C be equal to the WTP for option
A over option B plus the WTP for option B over option C. The primary reason is
censoring of individual household WTPs. For example, say a household prefers A to
B at any subsidy level, B to C at any subsidy level, and A to C at any subsidy
level. These preferences are internally consistent, but our study design means that we
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4.7.2 How reliable are our measurements of preferences?
Intransitivity

A natural measure of data quality is the incidence of

intransitivity in individual preferences, since true preferences are unlikely
to be intransitive. As shown in column 1 of Table 4.2, 2.6% of households
report preferences that imply intransitivity at zero price dierence.

30

A

larger fraction (4.6%) report unambiguously intransitive preferences when
31

we incorporate information about relative prices.

At least 95% of the

sample therefore report internally consistent preferences, suggesting good
understanding of the elicitation procedure by both enumerators and respondents.

Stability

Another natural data quality check is the consistency of re-

ported preferences across manipulations of the elicitation process. As discussed in Section 4.4, we randomly assigned, at community level, which
model was assigned to a xed community contribution requirement and
which model to the varying contribution requirement. We nd that associating a model with a varying contribution requirement substantially
reduces demand for that model across the whole relative price distribution.

32

The strongest eects are seen for preferences over two alternatives

at equal contribution requirements and correspond to around an 11-13%
measure WTPs of at most 2,000 BDT for each pairwise choice, when the household's
preferences clearly imply that the true WTP for A vs C should be larger than the true
WTP for A vs B.

30

This is partly an artefact of our design, which did not allow households to report

indierence between two options. Intransitivity at equal prices is therefore potentially
consistent with true indierence between the three models i.e. a household's true preferences are A

∼

B

∼

C but they report A

≻

B

≻

C

≻

A because we did not allow them

to report indierence. In addition, as discussed in Section 4.6.2, we exclude from the
descriptive analysis data collected by two enumerators that did not take part in the
full training process and for which we have concerns about their understanding of the
WTP elicitation procedure and therefore the quality of the data collected.

31

For example, households which report preferring A to B at any contribution re-

quirement, B to C at any contribution requirement, and C to A at any contribution
requirement; or A to B at any contribution requirement, B to C at any contribution
requirement, but accept whichever model has the lowest contribution requirement out
of A and C.

32

Appendix Figure 4.L1 shows the eects on average WTP and on demand at equal

prices; Appendix Figure 4.L2 shows eects across the whole price distribution.
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fall in relative demand for the decision-making model associated with the
varying contribution requirement.
The strength of these dierences is somewhat surprising. Our original
concern was primarily that associating one option with a xed contribution requirement might induce respondents to perceive that option to be
the default and predispose them to choose it.

33

However, the respondent

must make an active choice for each pair, implying that there is no real
default answer. An alternative possibility is that the rst response anchors the responses throughout the rest of the elicitation. We began the
elicitation with the model associated with the varying option presented at
its highest relative price. Since households are more likely, on average, to
reject models associated with higher relative prices, households may have
anchored on this rst decision throughout the elicitation procedure. The
strong eects at equal relative prices suggest that a substantial proportion of the response to framing occurs in households which are actually
indierent between the two options.
These eects show that at least some of the study households report
preferences in a way that is sensitive to framing, although the large majority of households do not seem to respond to which model is associated
with the varying or xed contribution requirement. Since we randomly assigned which option was assigned to the varying contribution requirement
for each choice, these framing eects do not aect the average preferences
we describe. We discuss how we deal with these framing eects in the
impact evaluation in Section 4.10.1.

Beliefs about pivotality

The incentive for households to truly reveal

preferences in this study depends on whether or not they believe there
is a chance that their choices are pivotal. To evaluate whether this is
the case, we ask households about their beliefs regarding two measures
of pivotality. We ask each household one question about pivotality beliefs
for one randomly-extracted choice between decision-making processes and
community contribution requirements.

33

For evidence on default eects, see e.g. Madrian and Shea (2001).
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The rst measure of pivotality asks whether or not households agree
with the statement that their choice could be decisive in determining how
the project gets implemented, a measure of pivotality previously used in
Duy and Tavits (2008). A very large majority of households either agree
(75%) or strongly agree (14%) with this statement, perhaps because in
the introduction to the WTP elicitation enumerators stress that household choices can inuence how extra projects will be implemented, that
every vote will be counted, and that household choices are important.
The second measure of pivotality asks households how closely they think
34

the choice will be determined in their community.

In contrast to the

reported beliefs on pivotality, only a small fraction of households (8%)
believe the choice will be closely determined in their community. Instead,
the large majority believe that the community will strongly favour one
option or the other. Beliefs about closeness are correlated with beliefs
about pivotality, and both are correlated, albeit more weakly, with actual
marginality in the decision taken.

35

These results provide tentative support for the validity of our approach in terms of eliciting truthful revelation of preferences, although
they also suggest that households may not be very good at predicting the
choices of other households in their communities. Such uncertainty is not
necessarily a disadvantage: with more uncertainty about aggregate preferences, each individual voter is more likely to believe that there is some
positive probability that their vote will be pivotal.

Reporting bias

To evaluate the extent to which incentivization aects

reporting of preferences, we randomly assigned households to one of two
incentivization treatments: either we informed them

before

the elicitation

procedure that their choices could have real-world consequences, or we
conducted the elicitation procedure as a hypothetical exercise and only
informed them afterwards that their choices could have real-world conse-

34

Specically, we ask whether they believe that a large majority of households will

favour one option over the other, or whether groups of approximately equal size will
favour the two options.

35

See Appendix 4.H for more details.
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quences. For the latter group, we then oered them the opportunity to
revise their preferences in the light of that information.
We nd only a limited response to incentivization.

36

Households who

knew their choices had real-world consequences at the time of responding
were weakly more likely to favour local institutions over both imported
institutions and decision-making by an external agent. Mean eects on
WTP and demand at equal relative prices are not statistically signicant.
However, households who knew their choices would have real-world consequences were modestly more likely to prefer local institutions to imported
37

institutions and decision-making by external agents at any relative price.

These results suggest that the eect of incentivizationif anythingis to
decrease over-reporting of preferences for the institutional arrangements
associated with our local partner (the imported institutions model and
decision-making by external agents, who are NGO sta ).
The fact that the response to incentivization was modest may suggest
only a limited degree of reporting bias. However, the eect of incentivization on reporting is only a lower bound on the extent of reporting bias.
Not all households will respond to incentivization, and the modest response could also be consistent with households not caring much about
the incentives at stake.

38

The limited response to incentivization does

however rule out the possibility that reported preferences are aected by
any priming eect of discussing aggregation of preferences by majority
rule. In the evaluation section of this paper, we will test whether the response to incentivization changes in response to exposure to democratic
decision-making via the rst wave of safe drinking water projects.

36

No household who was informed that their decisions could have real-world conse-

quences after replying to the elicitation procedure wished to revise their answers. Few
households overall reported preferences but declined to have their preferences used to
determine outcomes for their communities (0.16%) and that rate did not respond to
whether or not households reported their preferences before or after incentivization.

37

Appendix Figure 4.L1 shows the mean eects; Appendix Figure 4.L3 shows the

eect over the full range of relative prices.

38

Alternatively, enumerators might not have strictly followed the scripts they were

provided with, meaning that there may have been limited compliance with the experimental variation in which incentivization took place before or after the WTP elicitation. The time audit data is however consistent with enumerators correctly following
instructions.
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We recorded time audit data during

the elicitation which enables us to track the time taken for each step of the
process. We also coded error messages which appeared when respondents
39

gave answers that suggested unusual preference reversals.

The time au-

dit data reveals whether or not these error messages were triggered. Error
messages were triggered in less than 1% of elicitation procedures, suggesting that households usually gave internally consistent responses from
the beginning. These data also show that enumerators improved performance with experience, recording lower rates of intransitive preferences
over time. On the other hand, we reassuringly do not nd any systematic
40

relationship between experience and other response characteristics.

4.7.3 How do preferences vary with household
characteristics?
We can distinguish between two groups of potential interest in terms of
understanding how preferences vary across individuals. The rst group
consists of those whom we would ex-ante expect to be marginalized in
community decision-making processes. The second group consists of those
whom we would expect to be inuential in those same decision-making
processes.
Figure 4.6 shows how individuals in these groups compare to the rest
of the sample with respect to both WTPs and preferences when decision41

making processes are oered at equal contribution requirements.

Each

point estimate shown describes how households in a given group dier
from the remainder of households. Each estimate is from a separate regression. All characteristics we examine are either predetermined (e.g.
religion, gender, class) or measured using baseline data.

39

42

For example, if they selected option A when its relative price was 2,000 BDT but

option B when the relative price of option A was 1,000 BDT.

40
41

See Appendix Tables 4.L1 and 4.L2.
Appendix Figures 4.L4 to 4.L11 show dierences in preferences across the full

distribution of relative prices for each of the comparisons shown in Figure 4.6.

42

The characteristics we discuss in this section are correlated with one another and

with other household characteristics. Appendix Table 4.L3 tabulates the pairwise relationships between these characteristics and Appendix Table 4.L4 shows how they
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Potentially marginalized groups

Potentially marginalized groups al-

most all report lower WTP across all decision-making pairs, where we
construct the pairs so that a more positive WTP implies a higher value of
autonomy and/or democracy. However, they dier as to whether the lower
WTPs reect higher sensitivity to community contribution requirements
or weaker preferences for autonomy and democracy.
Female respondents, despite considerably lower WTPs, report largely
similar preferences to men at equal contribution requirements, although
they are more likely than male respondents to prefer delegating decisionmaking to external agents when the alternative is local institutions.

43

Women are less likely to hold extreme preferences (choose one model at
any relative price) for either extreme position across all three pairwise
choices (Appendix Figure 4.L4).

44

The lower incidence of extreme pref-

erence types suggests that dierences in WTP across genders arise primarily from lower willingness to give up subsidies rather than dierent
preference rankings across decision-making processes. One piece of anecdotal evidence provides a possible explanation: in one community where
we implemented one of the rst wave of safe drinking water projects,
women took a very active role in decision-making and location selection,
but men then refused to raise the cash contribution, meaning that the
project ultimately failed. If women do not control household nances, and
controlling nances is necessary to implement desired decisions, then this
may explain their sensitivity to changes in subsidy level.
Poor households,

45

unlike women, show systematically dierent pref-

correlate with other household characteristics measured in our survey data.

43

We did not specically target gender of the respondent. Households where women

respond to the survey and the elicitation are poorer and less likely to be leaders or
involved in community decision-making.

44

The lower average WTPs shown in Figure 4.6 arise from changes in the distribution

of these extreme preference types. For example, around 2% fewer women than men
choose external institutions over imported institutions at any relative price and around
7% fewer women than men choose imported institutions over external institutions. The
increase in the extremes is balanced by a relative increase in the fraction of women who
choose the cheapest option regardless of relative price. The overall decline in WTP is
driven by the fact that the decrease in those who strongly prefer external institutions to
imported institutions is smaller than the decrease in those who strongly prefer imported
institutions over external institutions.

45

Dened as those who self-identify as poor or very poor, although results are similar
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erences across the full range of relative price levels (Appendix Figure
4.L5). Across all relative price levels, poor households are more likely
to be willing to delegate to an external agent and are also more likely to
prefer local institutions to imported institutions. Poor households may anticipate having limited de facto inuence over community decisions under
either local or imported institutions and may therefore prefer not to incur
the costs of participation in the consensus-based approach. Alternatively,
the social or time costs of participating in imported institutions may be
higher for the poor.
Households whose household heads did not complete any education
are more or almost equally willing to delegate to external agents across all
prices (Appendix Figure 4.L6). They have similar preferences to educated
households at equal subsidy levels over local and imported institutions
but are less likely to have extreme preferences in either direction.
Households belonging to a religious minority in their community,

46

unlike other potentially marginalized groups, do not exhibit lower WTPs
nor indeed any signicantly dierent preferences across institutions, at
any subsidy levels. Also unlike other marginalized groups, they do not
systematically dier from the rest of the population on most observable
characteristics, although they are less likely to self-identify as high income.

Potentially inuential groups

All potentially inuential groups ex-

hibit stronger than average preferences for autonomy. However, they dier
regarding whether or not they prefer constraints on the decision-making
process. Households who self-identify as high income are more likely to
prefer to retain local institutions than adopt imported institutions.

47

In

contrast, community leaders  those that at least two other households
reported at baseline to be leaders in the community  prefer imported
institutions to local institutions. Network focal householdsthose whom
if we dene poverty relative to an assets index.

46

These are primarily non-Muslim households in majority Muslim communities, al-

though some are Muslim households in majority non-Muslim communities.

47

About 3% of households self-report as high income. Households who belong to the

top 5% of wealth as measured by an asset index have preferences that are closer to
those of community leaders and network focal points.
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at least three households in our baseline sample reported as being part
of their social networkshave similar preferences to non-network focal
households, although they are less willing to delegate to external agents
when imported institutions are the alternative. Those who are involved in
decision-making at baseline exhibit similar qualitative patterns to community leaders.
There are several potential explanations for these heterogeneous preferences regarding democratic institutions. There may be multiple types of
inuential individuals in the community, including both benevolent elites,
who favour more inclusive institutions, and controlling elites, who prefer
traditional decision-making processes over which they can exert inuence.
Potentially inuential individuals could also have dierent beliefs about
how constraints on decision-making in the imported institutions model
actually aect their inuence. Some types of inuential individuals could
even believe that they stand a better chance of inuencing outcomes under imported institutions than under local institutions, if local institutions
are dominated by traditional elites.

4.7.4 What explains household preferences?
To understand households' preferences over the three alternative decisionmaking processes, we elicit beliefs about expected private benet and
expected social benet under each approach to decision-making. We proxy
for private benet with the distance between the household and the site
they believe will be chosen under a given decision-making process for the
new water source, as well the amount that the household would expect to
contribute individually towards the community contribution under that
decision-making process. We proxy for social benet using a measure of
the relative potential social benet that could be realised if a well were
installed in the expected site.
A key input is household beliefs about which locations would be
chosen under a given decision-making process. For each household, we
have reliable data about their beliefs about expected location under one
decision-making process. Households identify expected locations by plac-

DESCRIPTIVE ANALYSIS

299

ing a sticker on a laminated map, generated using satellite imagery superimposed with local landmarks. Enumerators then record the expected
48

location by placing a pin on an interactive map interface.

We also ask

households how much they would expect to contribute towards the community contribution requirement under a given decision-making process.
Figure 4.7 summarizes beliefs about expected private benet, and
how they vary across decision-making processes and with preferences. To
evaluate how they correlate with preferences, we categorize households
into ve mutually exclusive groups depending on the strength of their
49

preferences for a given decision-making process.

The median distance between a household and the expected location
for a well is 54m, corresponding to less than a minute in walking time.
Averaged across decision-making processes, both the median and modal
household report expecting to contribute 100 BDT when the required
community contribution takes its baseline value of 3,000 BDT.

50

Expected distance to the well varies little across decision-making processes, perhaps because of the zero sum nature of the location decision:
a well that is nearer to one household is further from another. There
are no signicant correlations between the amount households expect to
contribute and the decision-making process.
It is natural to expect households who prefer a decision-making process to expect that decision-making process to yield well locations closer
to their home. This is in general true, with the systematic exception of

48

We use these maps throughout the household survey, with households initially

identifying their homes on the maps to ensure that they orientate themselves correctly.

49

The ve groups are: those who strongly prefer a model, meaning that they prefer it

to both other models at any subsidy level; those who weakly prefer a model, meaning
that they rank it rst out of the three at equal subsidy levels but not at all subsidy
levels; those who we label as having mixed preferences, meaning that they rank the
model in the middle of the three; those who weakly dislike the model, ranking it last;
and those who strongly dislike a model, meaning they prefer any other model oered
at any subsidy level.

50

Few households (less than 0.5%) report planning not to contribute at all, suggest-

ing some social pressure to reporting intending to contribute, and a similarly small
proportion of households report expecting to pay the full contribution. In contrast,
relatively few households actually contributed during the rst wave of water source
installation projects; the mean number of cash contributors was 12.5 households per
water source.
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those who strongly prefer a given model. These households expect more
distant locations. We interpret this as indicating that factors other than
individual expected distance to the site play a role in determining these
strong preferences.
On the other hand, it is ambiguous how expected household contributions towards a xed community contribution requirement should
correlate with preferences. Households may be willing to contribute more
if they expect a decision-making process to yield a preferred location or
under a decision-making process that they prefer for other reasons.

51

Con-

versely, households may prefer a decision-making process because they
think it will induce others to contribute, meaning that they will need to
contribute less. We nd that households who strongly prefer a process
are willing to contribute more and those who strongly dislike a process
expect to contribute less. However, households who weakly prefer a model
expect to contribute less than households who weakly dislike a model or
52

have mixed preferences towards it.

Our proxy measures of social benet compare predicted take-up at the
expected location to the distribution of predicted take-up across the full
range of potential sites in the community.To be specic, we use a revealed
preference approach to predict take-up if a well were constructed in every
possible location choice in a given community, across a 20m grid.

53

We

then compare the predicted number of users at the household's expected
location to the distribution of predicted numbers of users, constructing
two metrics: a measure which captures the percentage of the maximum
possible predicted number of users achieved by the household's expected
location; and ii) a rank measure, which takes the value 1 if a household's
expected location has the highest possible predicted number of users in

51

Households who expect wells to be built closer to their home report expecting

to contribute more towards the community contribution requirement. See Appendix
Figure 4.H5.

52

An alternative explanation for this pattern is that richer households tend to have

more extreme preferences and also report expecting to contribute more.

53

We predict take-up using observed take-up rates from wells installed during the

rst wave of safe drinking water projects, accounting for variation in take-up rates with
distance to the well and baseline arsenic contamination. See Appendix 4.H.3 for more
details.
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the community and 0 if the household's expected location has the lowest
possible predicted number of users in the community.
Our proxy measures of social benet are imprecise, in that they assume that take-up rates are homogeneous regardless of land ownership or
other household characteristics apart from exposure to arsenic contamination. They also do not account for the fact that households may place
dierent weights on dierent households in the community. However, they
have the desirable property that they are invariant to changes in maximum feasible social benet, which might vary as a direct consequence of
treatment under the rst wave of safe drinking water projects.
Figure 4.8 summarizes beliefs about expected social benet. Neither measure varies systematically across decision-making process. Nor
is higher expected social benet systematically correlated with stronger
preferences for a given decision-making process. Indeed, for both local
institutions and external institutions, the relationship between expected
social benet is U-shaped. Households may expect local institutions to deliver populist outcomes, while expecting external agents to favour smaller,
possibly more marginalized groups. Whether these beliefs translate into
preferences for or against these institutions may depend on whether a
household belongs to the majority or to the minority.
Figures 4.9 and 4.10 show how beliefs about private and social benet
with household characteristics. Beliefs about distance between the household and the expected location do not systematically vary with household characteristics, with the exception of women, who expect more distant locations under imported institutions, and religious minorities, who
expect closer locations under external agents. Potentially marginalized
groups expect to contribute less and potentially inuential groups expect to contribute more towards the community contribution. Potentially
marginalized groups expect relatively limited variation in social benet
with decision-making processes, although religious minorities expect lower
social benet under external agents. Potentially inuential groups, in contrast, mostly expect local institutions to yield locations with lower social
benet than the two alternatives, and the dierences are strongest for high
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income households. These results suggest dierences between marginalized and inuential groups in the extent to which they expect dierent
decision-making processes to yield dierent outcomes.
Beliefs about household and social benet do not clearly explain
preferences across dierent decision-making processes or heterogeneity in
these preferences across groups. For example, households who strongly
prefer imported institutions do not expect them to yield higher social
benet and expect them to yield lower private benet. Religious minorities also do not systematically prefer decision-making by external agents
to other decision-making processes, despite expecting them to yield locations which are closer to their own households. With the framework in
Section 4.3 in mind, these results suggest that preferences over decisionmaking processes are likely to be inuenced by the net intrinsic value
associated with the decision-making process itself.

4.8 Balance tests
We randomly assigned 3 out of every 4 communities originally enrolled
in the study to receive the rst wave of safe drinking water projects at
public lottery meetings. We held one public lottery meeting in each of
eight unions, and two public lottery meetings in one large union. Assignment to treatment is thus stratied by union. We invited representatives
from study communities and local government to the meetings. We used
public lottery meetings to assign treatment to ensure transparency and
legitimacy for project sta. Assigning treatment by public lottery during the rst wave also has an additional advantage in the context of this
study, which is that it provides communities with salient recent experience
with random assignment. This experience makes it easier for households
to understand what is at stake during the elicitation procedure.
Figure 4.3 shows that the distribution of treatment and control communities is geographically well balanced. Recall that we could not implement the elicitation procedure in 6 communities in the treatment arm,
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because local hydrogeological conditions prevented installation of tubewells. Asking households in these communities about a future project
which would also likely failwas not a meaningful exercise. Our main
strategy for dealing with these excluded communities is to apply weights
in communities where we did not attempt installation corresponding to
the probability of at least one successful installation, as we describe in
Section 4.6.2.
In Appendix 4.I, we conrm that treatment and control communities
for which we have data on preferences over decision-making processes
are statistically equivalent at baseline, after weighting to account for the
54

probability of tubewell installation failure.

The statistical equivalence

at baseline suggests both that the initial randomization was correctly
implemented and further that the approach we use to deal with missing
data from the 6 communities where tubewells were not feasible successfully
maintains balance between treatment and control. As a result, we can
compare preferences in communities who received the rst wave of safe
drinking water projects to preferences in communities who did not receive
the rst wave of safe drinking water projects, and attribute any dierences
to the causal eect of treatment.

4.9 Hypotheses
4.9.1 Main hypotheses
Hypothesis 1a (H1a) Exposure to democratic and inclusive decision-

making increases the value of imported institutions relative to local institutions.
Hypothesis 1b (H1b) Exposure to democratic and inclusive decision54

By design, we do not have baseline data from all households included in the elic-

itation procedure. This is because the follow-up sample oversamples populations of
interest, and we used baseline information as well as implementation records to identify the populations of interest. Among the households surveyed at baseline, attrition
rates were very low and did not vary with treatment status (Cocciolo et al., 2019a).
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making increases the value of imported institutions relative to decisionmaking by external agents.
We interpret evidence in support of H1a as indicating that exposure to
democratic and inclusive decision-making increases the value that agents
place on constraining community decision-making with rules designed to
ensure inclusiveness and limit elite capture (value of democracy). We interpret evidence in support of H1b as indicating that exposure to democratic and inclusive decision-making increases the value that agents place
on retaining community decision rights (value of autonomy).
We note that if both hypotheses hold, the eect on pairwise preferences for local institutions over decision-making by external agents is ambiguous. We will also report the eect of exposure to democratic decisionmaking on preferences for local institutions vs external agents. The sign of
this eect will provide information regarding the relative strengths of the
eects estimated when we test H1a and H1b. For example, if we nd that
the value of local institutions rises relative to decision-making by external
agents, this suggests that the eect on the value of autonomy is greater
than the eect on the value of democracy.
H1a and H1b may not hold if, instead, exposure to democratic
decision-making
consensus-based

leads

agents

approach

in

to
terms

learn
of

about

eort

or

the

costs

conict,

of

about

the
the

quality of decisions taken by external agents, or about the diculty of
constraining elite capture. In these cases, the relative value of local
institutions or decision-making by the external agents could increase.
The main variables of interest are the pairwise WTP measures obtained from the elicitation procedure, representing the amount of project
subsidy households are willing to sacrice, or additional project subsidy
they would require, to be indierent between two dierent decision-making
processes, calculated as discussed in Appendix 4.G.

4.9.2 Secondary outcomes
4.9.2.0.1 Changes in distribution of preferences

Eects of expo-

sure to democratic and inclusive decision-making may be heterogeneous
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if H1b or H1a holds for some community members, but other community members reduce their WTP for imported institutions, for example
via learning about their costs or limitations. If eects are polarizing, it is
possible that eects on some households could be substantial but the net
eect on WTP could be zero.

55

We will therefore make one additional, more exible test to evaluate
changes in the distribution of WTPs. The test has two stages. First, we will
conduct a Kolmogorov-Smirnov (K-S) test for equality across the demand
curves. The K-S statistic corresponds in this instance to the maximum
dierence in demands between treated and control groups at any relative
price point. Second, if we reject either of the primary hypotheses or the KS tests at the 10% level for a given pairwise comparison, we will examine
the full distribution of eects across all relative price points.

4.9.2.0.2 Beliefs about household and social benets

To pro-

vide suggestive evidence regarding the drivers of preferences over decisionmaking processes, we will evaluate eects on expected household and social benet. In particular, we test whether exposure to democratic institutions results in systematic changes in expected household or social
benet.
To proxy for eects on expected household benet, we measure the
distance between the household and the site they believe will be chosen
56

under a given decision-making process for the new water source,

as well

as the amount they expect to contribute individually towards the community contribution under that decision-making process. To proxy for
changes in expected social benet, we evaluate how the expected location
compares to locations chosen to maximize the expected number of users,
using the measures we discuss in Section 4.7.4.
We will interpret these results in light of the framework in Section 4.3.
If we nd an eect of exposure to democratic institutions on preferences

55

For example, if 10% of households switch their WTP from near zero to -3,000 BDT

and 10% of households switch their WTP from near zero to 3,000 BDT.

56

In our analysis, we will use the log distance, to reduce sensitivity to outliers in

measured distance which arise through errors in the GPS measurements.
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for decision-making processes, but no corresponding eect on expected
private or social benet, we will conclude that the most likely explanation
for the change in preferences concerns changes in the net intrinsic value
placed on the decision-making process itself.

4.9.2.0.3 Response to incentivization

We will evaluate whether

exposure to democratic decision-making aects the response to incentivization. Specically, we will test whether the eect of assignment to
incentivization before or after the elicitation procedure varies between
treated and control communities. However, we will be cautious in interpreting the results of these tests. A larger eect of incentivization is
compatible with a greater extent of reporting bias. On the other hand, a
larger eect of incentivization could also imply less reporting bias if higher
reporting bias is associated with lower responsiveness to incentives. Alternatively, treatment could aect the salience of the incentives. We will
interpret the results of these analyses with these dierent potential explanations in mind.

4.9.3 Heterogeneous eects
The eects of exposure to democratic decision-making may be heterogeneous across groups. In particular, the eects may dier between potentially marginalized and potentially inuential groups. Which groups
respond and how they respond is important for interpreting the results in
terms of our original goal, to shed light on the reasons for institutional
persistence, as we discuss in Section 4.9.5.
We will test heterogeneity in the eects corresponding to the main hypotheses using WTP and a K-S test for the eight groupscomprising four
potentially marginalized groups and four potentially inuential groups
identied in Section 4.7.3. In each case, we will test the null hypothesis
that the eect in the group of interest is equal to the eect in the rest of
the population.
For those groups for whom we reject this null hypothesis at the 10%
level, either via the WTP comparison or the K-S test, we will evaluate
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heterogeneous eects across the full distribution of relative prices. We will
also evaluate whether there are heterogeneous changes in beliefs among
these groups.

4.9.4 Exploratory analyses
We expect to carry out additional exploratory analyses which we will
use to interpret the results of the pre-specied analyses. We will clearly
identify all exploratory analyses in the nal report.
These may include evaluations of other experimental treatments implemented in the study communities during the rst wave of safe drinking
water projects. For example, treated communities were randomly assigned
to three contribution requirements: (i) cash contributions, where communities are required to co-fund the installation costs; (ii) labour contributions, where communities are required to provide labour during installation, equivalent in nominal value to the required cash contribution; (iii)
a contribution waiver, where the new water source is installed for free.

57

The experimental comparison between the cash contribution group and
the other treatment arms is potentially illuminating, because take-up was
much lower under the cash contribution arm than under the other two
treatment arms, despite the labour contribution having the same nominal value as the cash contribution arm. Comparing the cash contribution
arm to the other two treatment arms may help us understand if there
are changes in household beliefs about the diculty of raising community
cash contributions and thus to sensitivity to changes in subsidy level.
Further, in a cross-randomized treatment relative to the rst wave of
safe drinking water projects, our project sta provided non-binding tubewell location suggestions at the start of the community meetings before
opening the oor to more general discussions. We can therefore test how
beliefs and valuation of decision-making processes vary with past exposure
to decisions taken by our project sta.

57

In a separate study (Cocciolo et al., 2019a), we evaluate the impact of community

contributions on the decision-making process, the quality of decisions taken by the
communities, use of safe water sources and household water quality.
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Additionally, we have rich geospatial data on the locations of households relative to local arsenic contamination patterns and relative to meeting sites. Using these data, we can generate predictions of chosen installation sites and meeting sites under the rst wave of safe drinking water
projects. These predictions allow us to create instruments for dierent
types of exposure to the democratic and inclusive institutions adopted
under the rst wave of safe drinking water projects, and therefore evaluate heterogeneous eects in these dimensions.

4.9.5 Understanding institutional persistence
We will interpret our results in the light of the puzzle we outlined in
the introduction and the conceptual framework in Section 4.3: exposure
to democratic institutions appears to increase reported pro-social preferences, but does not appear to translate into institutional change. We outlined three possible reasons. First, apparent changes in preferences may
be artefacts of reporting bias. Second, changes in preferences may be real
but insucient to change the preference ordering of local and imported
institutions. Third, changes in preferences may be sucient to change the
preference ordering of local and imported institutions, but those changes
in preferences may not outweigh the costs of institutional change for a
coalition of individuals suciently large to realise institutional change. In
particular, the cost of displacing elite control may be prohibitively high
for those outside of the ruling elites. We evaluate whether our evidence
supports these three explanations as follows.
First, we evaluate to what extent reported preferences appear to be
aected by experimenter demand eects. We compare incentivized to nonincentivized reported preferences and evaluate whether this relationship
changes in response to exposure to democratic institutions, as discussed
in Section 4.9.2, subject to the caveats outlined in that section. If we nd
changes in non-incentivized preferences in response to exposure to democratic institutions, but not in incentivized preferences, we will conclude
that reporting bias may be a key factor in explaining the puzzle.
Second, we evaluate whether exposure to democratic institutions in-
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creases demand for imported institutions and whether any increase in
demand is sucient to change the ranking of preferences for local and
imported institutions for any community members. Specically, returning
to the conceptual framework outlined in Section 4.3, we measure whether

Vi,imp > Vi,loc

by examining which decision-making process households

choose when the decision-making processes are oered at the same community contribution requirement. We also measure a proxy for the intensity
of preferences

Vi,imp − Vi,loc

by estimating the dierential WTP between

the two decision-making processes. We evaluate whether previous exposure to democratic and inclusive institutions changes preferences favour
of imported institutions by testing H1a. If preferences do not change in
favour of imported institutions or the preference change is insuciently
large to reverse the average order of ranking of

Vi,imp

and

Vi,loc ,

we will

conclude that preference changes are simply too small to aect rank ordering of institutions.
Third, if we nd preference changes in favour of imported institutions,
we will combine these results with our descriptive results to understand
whether the results are consistent with changes in preferences being insucient to outweigh costs of institutional change. First, we will evaluate
whether local institutions reect majority preferences or not i.e. what
percentage of each community prefers the imported institutions model to
local institutions. Second, we will evaluate which individuals change their
preferences in response to exposure to democratic institutions, using the
heterogeneity analyses described in Section 4.9.3. Together, these analyses will allow us to learn who appears to control local institutions and
whether changes in preferences are concentrated among these individuals,
or others. If local institutions do not reect majority preferences and increased demand for imported institutions is concentrated among groups
whose preferences are not reected in local institutions, we will interpret
this as evidence that the main explanation for institutional persistence
relates to the costs of institutional change, and in particular, to the costs
of displacing elite control of local institutions.
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4.10 Empirical analysis
4.10.1 Estimation of treatment eects
We will test H1a and H1b using the following specication:

yhc = α + βTc + Zc γ + hc
where

yhc

h

is an outcome variable of household

(4.2)
in community

c

for im-

ported institutions relative to either local institutions (H1a) or to decisionmaking by external agents (H1b);

Tc

is an indicator for assignment to the

rst wave of safe drinking water projects;
controls; and

β

Zc γ

is a vector of stratication

is the main coecient of interest. We will test our main

hypotheses H1a and H1b using two-sided tests on the main coecient of
interest

β.

The vector of control variables,

Zc ,

contains lottery-union xed ef-

fects, which account for stratication in assignment to treatment, and a
dummy variable for whether or not the elicitation listed imported institutions with a xed or varying price. We include this additional dummy
variable because this condition was randomly assigned at the community
level, but not stratied with respect to treatment. Following Lin (2013),
Imbens and Rubin (2015) and Gibbons et al. (forthcoming), we demean all
the variables in

Zc

and include the interaction between the controls and

the treatment dummy, meaning that

β

estimates the average dierence

between treated and control villages.
The exact nature of exposure to democratic decision-making depends
on: (i) the community decision on whether to receive the safe water source
intervention; (ii) individual and household decisions about participation in
the community meeting(s) and contribution to the installation costs/work;
(iii) the decisions taken by the community regarding the project. Since
communities can drop out from the program and community members
receive the treatment with dierent intensities,

β

will provide the intent-

to-treat eect.
We use the same equation to test for dierences in secondary out-
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comes. To construct the K-S statistics accounting for stratication and
xed/varying prices, we estimate the dierences in demands at every relative price using Equation 4.2 and take the maximum absolute value of
these dierences across all nine relative prices.

Inference

As treatment is assigned at the community level, we report

standard errors clustered by community. The number of clusters in the
control group with respect to the rst wave of safe drinking water projects
is relatively small (42). We therefore conduct inference by randomizationbased inference (RBI). Specically, we reshue treatment status at each
treatment assignment lottery 2,000 times and estimate the distribution
of

β̂

under the null hypothesis of no treatment eect. We compare each

estimated
of the

β̂

β̂

under the observed treatment assignment to the distribution

under the null to generate

p

values. Similarly, we construct the

distribution of the K-S statistic under the null hypothesis and compare the
K-S statistic under the observed treatment assignment to this distribution.

Sample restrictions

As we note in Section 4.6.2, a subset of households

record unambiguously intransitive preferences. These households appear
not to have understood the elicitation procedure or to have been interviewed by an enumerator who may not have understood the elicitation
procedure correctly. Including these households in the analyses likely attenuates the estimated eects, since their responses are unlikely to constitute meaningful information, making it more dicult to distinguish
the treatment eect from zero. In the full sample, there are 11% of such
households, implying a non-trivial attenuation of the main eects with no
corresponding increase in power.
We will test whether the rates of intransitivity dier by treatment
status. If the rates of transitivity do not dier by treatment status, we
will exclude these households from the main analysis. To be conservative, we will evaluate if the rates of transitivity dier by treatment status
using a threshold

p

value of 0.2. We note that we do not expect rates

of intransitivity to respond to treatment, because rates of intransitivity
do not systematically vary with household characteristics or with exper-

312

EXPERIENCE OF CDD AND VALUE OF PARTICIPATION

imental variations in the elicitation process (Appendix 4.D.3). However,
if the rates of intransitivity do dier by treatment status, we will include
them in the main analysis and report our main results both including and
excluding the households with intransitive preferences.

Weights

We use weights as described in Section 4.6.2 and in more detail

in Appendix 4.F. These weights account for oversampling of some populations, for any potential imbalance caused by excluding the 6 treated
communities where we attempted to install wells and failed because of
local hydrogeological conditions, and otherwise ensure that all study communities count equally in summary statistics.

4.10.2 Multiple hypothesis testing
Our main concern with multiple hypothesis testing is in our heterogeneity analyses, where we test for heterogeneous eects across four sets of
potentially marginalized individuals and four sets of potentially inuential individuals. Further, the household characteristics on which we divide
the sample are correlated. We therefore additionally report

p

values that

control the family wise error rate within each of the groups (potentially
marginalized individuals and potentially inuential individuals), following
Westfall and Young (1993).

4.10.3 Power calculations
We take two approaches to power calculations. We summarize the results
here and provide further details in Appendix 4.J. First, we use the analytical expression reported in Hemming et al. (2011) for a randomized
evaluation with a xed number of individuals per cluster and a dierent number of clusters per treatment arm. Using the real intra-cluster
correlation in the dependent variables of interest, we calculate minimum
detectable eects (MDEs) for hypotheses H1a and H1b of respectively,
131 and 122 BDT. These MDEs correspond to eect sizes of 0.11 and
0.10 times the standard deviations of the outcomes, respectively. These
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MDEs are considerably smaller than those we anticipated when we designed the study, because the intracluster correlations are lower than we
expected.
The second approach we take uses our real data, simulates assignment to treatment and a plausible treatment eect 500 times,
case estimating the parameter

β

58

in each

and the K-S statistic from the specica-

tion described in Section 4.10.1. The empirical distribution of

β̂

follows

a standard t-student distribution, and therefore we calculate the MDEs
using the empirical standard deviations of

β̂ .

Intra-cluster correlation is

modelled implicitly via the true intra-cluster correlation in the follow-up
data. To estimate the MDEs using the K-S statistics, we also simulate the
distribution of the test statistic under the null. We obtain the MDEs using
the thresholds for 95% signicance level and for 80% power from, respectively, the simulated distribution under the null and under the expected
eect size. We use these thresholds in order to calculate the MDEs. The
MDEs for H1a and H1b are, respectively, 153 and 145 BDT. The analysis
based on the K-S statistics has MDEs of 5 percentage points, anywhere
59

in the distribution of relative prices.

4.10.4 Robustness checks
We pre-specify ve robustness checks we expect to carry out with respect to the main hypotheses. First, we note in our data quality checks
that data quality varies across enumerators. We will replicate our main
results including enumerator xed eects to rule out the possibility that
enumerator quality could be correlated with treatment. Second, our main
analysis addresses the exclusion of treatment units where tubewells are
not feasible using balancing weights. We will replicate our main results
using an alternative approach to this problem by simply excluding the
union where 5 out of 6 exclusions were made.

58
59

60

Third, we will omit the

We used eect sizes from Cocciolo (2019).
We report conservative power calculations in this section based on the sample

excluding households with unambiguously intransitive preferences.

60

In Appendix 4.I, we show that balance between treatment and control units is

similar under this alternative approach. In this analysis, we will omit the balancing
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oversampled populations and estimate eects only in the simple random
sample of the population. Fourth, we will estimate the main eects using
control variables, using the Lasso algorithm to select the optimal set of
controls i.e. the set of controls that minimizes the standard errors of the
estimated treatment eect.

61

Finally, we will report results which include

the households with intransitive households, if we exclude them from the
main analysis. As noted above, if the rate of intransitivity varies between
treatment groups, we will present our main results both with and without
the intransitive households.

4.11 Discussion
In this study, we measure individual preferences over dierent decisionmaking approaches for a future project to provide a safe source of drinking
water for communities in rural Bangladesh. We measure preferences over
three dierent decision-making processes: 1) decision-making by

external

agents, who are employees of our partner NGO, and who while ostensibly
benevolent may lack information that the community has or have a different objective function; 2) decision-making using pre-existing

local in-

stitutions, which are typically non-democratic, and often feature private
decision-making by small numbers of local elites; and 3) decision-making
using

imported institutions,

specically a consensus-based approach

to decision-making which imposes representation requirements and nominally broadens both participation and inuence over decisions taken.
This document has described the elicitation process we used to
measure individual preferences. We incentivize truthful revelation of
preferences by using people's choices to determine how to implement
a real project in a randomly extracted subset of communities. We
nd widespread preferences both for autonomy (choosing community
decision-making approaches over delegating decisions to external agents)
weights.

61

We report in Appendix 4.K the list of controls included in the Lasso algorithm.

DISCUSSION

and

for

315

democratic

and

inclusive

approaches

to

decision-making,

although these preferences are more polarized. Wealthy elites are more
likely

to

prefer

non-inclusive

institutions,

although

other

types

of

community leaders support inclusive approaches. Marginalized groups
are more likely to prefer to delegate decision-making to external agents.
We will also use these data to measure the eects of exposure democratic and inclusive institutions via an earlier wave of safe drinking water
projects, implemented under the imported institutions described above.
We randomly assigned the earlier wave of safe drinking water projects
to study communities, enabling us to compare exposed communities to
non-exposed communities and infer that dierences between the two arise
because of the causal eect of exposure. This document pre-species our
approach to that analysis.
This study focuses on a specic example of a social problem, solving a local collective action problem to provide a safe source of drinking
water, in a specic context, rural communities in Bangladesh. Whether
households prefer dierent decision-making processes for dierent types
of decisions and whether dierent types of communities prefer dierent
decision-making processes will remain open questions, which we leave for
future research.

316

UNDERSTANDING INSTITUTIONAL PERSISTENCE

Bibliography
Acemoglu, D. and J. A. Robinson (2000):  Why Did the West Ex-

tend the Franchise? Democracy, Inequality, and Growth in Historical
Perspective,

The Quarterly Journal of Economics, 115, 11671199.

 (2008):  Persistence of power, elites, and institutions,

Economic Review, 98, 267293.

American

Alatas, I., A. Banerjee, R. Hanna, B. A. Olken, and J. Tobias

(2012):  Targeting the Poor : Evidence from a Field Experiment in
Indonesia,

American Economic Review, 102, 12061240.

Anderson, S., P. Francois, and A. Kotwal (2015):  Clientelism in

Indian Villages,

American Economic Review, 105, 17801816.

Avdeenko, A. and M. Gilligan (2015):  International Interventions

to Build Social Capital: Evidence from a Field Experiment in Sudan,

American Political Science Review, 109, 427449.
Bartling, B., E. Fehr, and H. Herz (2014):  The intrinsic value of

decision rights,

Econometrica, 82, 20052039.

Beath, A., F. Christia, and R. Enikolopov (2017):  Direct democ-

racy and resource allocation: Experimental evidence from Afghanistan,

Journal of Development Economics, 124, 199213.
Beath, A., C. Fotini, and R. Enikolpov (2013):  Do Elected Councils

Improve Governance? Experimental Evidence on Local Institutions in
Afghanistan,

World Bank Policy Research Working Paper.

Björkman, M., D. de Walque, and J. Svensson (2017):  Experi-

mental Evidence on the Long-Run Impact of Community-Based Monitoring,

American Economic Journal: Applied Economics, 9, 3369.

Björkman, M. and J. Svensson (2009):  Power to the People: Evi-

dence from a Randomized Experiment on Community-Based Monitoring in Uganda,

The Quarterly Journal of Economics, 124, 735769.

BIBLIOGRAPHY

317

Bolton, G., J. Brandts, and A. Ockenfels (2005):  Fair procedure:

evidence from games involving lotteries,

The Economic Journal,

115,

10541076.
Buchmann, D. C. (2019):  Accountability at the Local Level in Fragile

Contexts: Bangladesh Case Study,

IDS Working Paper, 2013.

Buchmann, N., E. Field, R. Glennerster, and R. Hussam (2019):

 Throwing the Baby out with the Drinking Water: Unintended Consequences of Arsenic Mitigation Eorts in Bangladesh,

Paper.

NBER Working

Casey, K., R. Clennerster, and E. Miguel (2012):  Reshaping In-

stitutions: Evidence on Aid Impacts using a Preanalysis Plan,

Quarterly Journal of Economics, 127, 17551812.

The

Cocciolo, S. (2019):  Experience of Inclusive Institutions and the Value

of Participation: Experimental Evidence from Bangladesh,

Paper.
Cocciolo,

S.,

S.

Ghisolfi,

A.

Habib,

B.

Working

Hinnerich,

and

A. Tompsett (2019a):  How do Community Contribution Require-

ments Aect Local Public Good Provision? Experimental Evidence
from Safe Water Sources in Bangladesh,

Work in progress.

Cocciolo, S., S. Ghisolfi, A. Habib, and A. Tompsett (2019b):

 Access to Safe Drinking Water: Experimental Evidence from New Water Sources in Bangladesh,

Final Report.

Downs, A. (1957):  An Economic Theory of Political Action in a Democ-

racy,

Journal of Political Economy, 65, 135150.

Duffy, J. and M. Tavits (2008):  Beliefs and Voting Decisions: A Test

of the Pivotal Voter Model,

American Journal of Political Science, 52,

603618.
Fearon, J., M. Humphreys, and J. Weinstein (2009):  Can Devel-

opment Aid Contribute to Social Cohesion after Civil War? Evidence

318

UNDERSTANDING INSTITUTIONAL PERSISTENCE

from a Field Experiment in Post-Conict Liberia,

Review: Papers & Proceedings, 99, 287291.

American Economic

Fearon, J. D., M. Humphreys, and J. M. Weinstein (2015):  How

Does Development Assistance Aect Collective Action Capacity? Results from a Field Experiment in Post-Conict Liberia,

litical Science Review, 109, 450469.

American Po-

Fehr, E., H. Herz, and T. Wilkening (2013):  The Lure of Author-

ity: Motivation and Incentive Eects of Power,

Review, 103, 13251359.

American Economic

Fujiwara, T., K. Meng, and T. Vogl (2016):  Habit formation in

voting: Evidence from rainy elections,

Applied Economics, 8, 160188.

American Economic Journal:

Gibbons, C. E., J. C. S. Serrato, and M. B. Urbancic (forthcom-

ing): Broken or Fixed Eects?

Journal of Econometric Methods.

Güth, W. and H. Weck-Hannemann (1997):  Do people care about

democracy? An experiment exploring the value of voting rights,

Choice, 91, 2747.

Public

Hassan, M. M., S. S. Aziz, and N. Shah (2016):  Social Accountability

in Public Procurement: How Citizen Engagement Can Make a Dierence,

BRAC Institute of Governance and Development Policy Note.

Hemming, K., A. J. Girling, A. J. Sitch, J. Marsh, and R. J.
Lilford (2011):  Sample size calculations for cluster randomised con-

trolled trials with a xed number of clusters,

Methodologyy, 11, 111.

BMC Medical Research

Humphreys, M., R. S. de la Sierra, and P. van der Windt (2012):

 Social and Economic Impacts of Tuungane: Final Report on the Eects
of a Community Driven Reconstruction Program in Eastern Democratic
Republic of Congo,

Final Report.

BIBLIOGRAPHY

319

Ibáñez, A. M. and V. Rao (2005):  The social impact of social funds in

Jamaica: A participatory econometric analysis of targeting, collective
action, and participation in community-driven development,

of Development Studies, 41, 788838.

Journal

Causal Inference for Statistics,
Social, and Biomedical Sciences: An Introduction, Cambridge Univer-

Imbens, G. W. and D. B. Rubin (2015):

sity Press.
Labonne, J. and R. Chase (2011):  Do community-driven development

projects enhance social capital? Evidence from the Philippines,

of Development Economics, 96, 348358.

Journal

Lin, W. (2013): Agnostic notes on regression adjustments to experimen-

tal data: Reexamining Freedman's critique,

tics, 7.

Annals of Applied Statis-

Madajewicz, M., A. Pfaff, A. van Geen, J. Graziano, I. Hussein, H. Momotaj, R. Sylvi, and H. Ahsan (2007):  Can infor-

mation alone change behavior? Response to arsenic contamination of
groundwater in Bangladesh,

Journal of Development Economics,

84,

731754.
Madajewicz, M., A. Tompsett, and A. Habib (2019): How does

delegating decisions to communities who use a public service aect access to the service? Evidence from a eld experiment in Bangladesh,

Working Paper.
Madrian, B. C. and D. F. Shea (2001): The Power of Suggestion: In-

ertia in 401(k) Participation and Savings Behavior,

of Economics, 116.

Quarterly Journal

Mansuri, G. and V. Rao (2004):  Community-Based and -Driven De-

velopment: A Critical Review,

The World Bank Research Observer, 19,

139.
 (2013):  Localizing Development: Does Participation Work?

World Bank Policy Research Report.

320

UNDERSTANDING INSTITUTIONAL PERSISTENCE

Matsusaka, J. G. (1993): Election Closeness and Voter Turnout: Evi-

dence from California Ballot Propositions,

Public Choice, 76.

Olken, B. A. (2010):  Direct democracy and local public goods: Evi-

dence from a eld experiment in Indonesia,

Review, 104, 243267.

American Political Science

Protecting the
commons: a framework for resource management in the Americas, ed.

Ostrom, E. (2001): Reformulating the Commons, in

by J. Burger, E. Ostrom, R. Norgaard, D. Policansky, and B. D. Goldstein, Island Press, chap. 1.
Owens, D., Z. Grossman, and R. Fackler (2014):  The Control Pre-

mium: A Preference for Payo Autonomy,

nal: Microeconomics, 91, 138161.

American Economic Jour-

Smith, A. H., E. O. Lingas, and M. Rahman (2000):  Contamination

of drinking water by arsenic in Bangladesh: A public health emergency,

Bulletin World Health Organization, 78, 10931103.
Tideman, N. (2006):

Collective Decisions and Voting: The Potential for

Public Choice, Ashgate Publishing.

Resampling-based multiple
testing: Examples and methods for p-value adjustment, Wiley.

Westfall, P. H. and S. S. Young (1993):

Wong, S. (2012): Tackling Elite Capture by the `Counter-Elite' and

`Co-Opt-Elite' Approaches in Bangladesh and Ghana, in

Elites in Economic Development,

The Role of

ed. by A. H. Amsden, A. DiCaprio,

and J. A. Robinson, Oxford Scholarship Online, chap. 14.

FIGURES

321

Figures
Figure 4.1a: Decision-making by External Agents

Figure 4.1b: Local Institutions

Figure 4.1c: Imported Institutions
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Figure 4.2: Elicitation procedure in the eld

Figure 4.3: Map of treatment and control communities

Notes: Map shows treatment and control communities. Treated communities are shown in white to blue; control communities are shown in green.
Treated communities where 100% of installation attempts failed are excluded from this study and shown in white. For all other communities,
colour intensity shows balancing weights, which are equal to one if at least
one tubewell installation was successful and otherwise to the probability
of at least one successful installation.

16/05/201831/12/2018
Safe water source projects: wave 2
Institutions: preferred
Treated: 34/165 communities

Institutions: imported
Treated: 123/165 communities

2019

15/10/201501/11/2017

2018

Safe water source projects: wave 1

2017

Notes: Data collection activities shown in green. Implementation activities shown in blue.

2016

12/02/201831/07/2018

2019

Elicitation of preferences and follow-up survey

2018

Baseline survey

2017

01/08/201518/02/2016

2016

Figure 4.4: Project timeline
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Figure 4.5: Demand curves
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Notes: Graph shows take-up for for the rst-listed option compared
to the relative price, where relative price is dened as the dierence
in subsidy levels between the two options. Weights applied.
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Figure 4.6: Heterogeneity of preferences across groups

WTP for first option vs
second

Demand for first option
vs second at equal price

Potentially
marginalized groups
Female respondent

Poor household
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High income
household
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High network
indegree centrality
Involved in
community
decision-making

-500
Imported vs external

0

500

-.2

Imported vs local

0

.2

Local vs external

Notes: Graph shows regression-estimated dierence in outcome variables and
90% condence intervals from a regression on a binary measure of the household characteristic and union xed eects. Household characteristics are either
predetermined or measured at baseline. Weights applied. Standard errors clustered by community.
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Figure 4.7: Expected private benet by model and preference type
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location (m)
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BDT required)
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Notes: Graph shows mean value of outcome in listed group, accounting for
union-xed eects and clustering standard errors by treatment unit to estimate
90% condence intervals. Weights applied.
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Figure 4.8: Expected social benet by model and preference type
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Notes: Graph shows mean value of outcome in listed group, accounting for
union-xed eects and clustering standard errors by treatment unit to estimate
90% condence intervals. Weights applied.
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Figure 4.9: Expected private benet by household characteristics

Log distance between
household and expected
location

Expected household
contribution (total 3000
BDT required)
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External agents

Notes: Graph shows regression-estimated dierence in outcome variables and
90% condence intervals from a regression on a binary measure of the household characteristic and union xed eects. Household characteristics are either
predetermined or measured at baseline. Weights applied. Standard errors clustered by treatment unit.
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Figure 4.10: Expected social benets by household characteristics
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Rank of expected location

Potentially
marginalized groups
Female respondent
Poor household
Uneducated household
head
Religious minority
Potentially
influential groups
High income
household
Community leader
High network
indegree centrality
Involved in
community
decision-making

-.1 -.05
Imported

0
Local

.05

.1

-.1

0

.1

.2

External agents

Notes: Graph shows regression-estimated dierence in outcome variables and
90% condence intervals from a regression on a binary measure of the household characteristic and union xed eects. Household characteristics are either
predetermined or measured at baseline. Weights applied. Standard errors clustered by treatment unit.
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Tables
Table 4.1: Price list

Option 1

Option 2

Process 1 + 5,000 BDT contributions

Process 2 + 3,000 BDT contributions

Process 1 + 4,000 BDT contributions

Process 2 + 3,000 BDT contributions

Process 1 + 3,750 BDT contributions

Process 2 + 3,000 BDT contributions

Process 1 + 3,500 BDT contributions

Process 2 + 3,000 BDT contributions

Process 1 + 3,000 BDT contributions

Process 2 + 3,000 BDT contributions

Process 1 + 2,750 BDT contributions

Process 2 + 3,000 BDT contributions

Process 1 + 2,500 BDT contributions

Process 2 + 3,000 BDT contributions

Process 1 + 2,000 BDT contributions

Process 2 + 3,000 BDT contributions

Process 1 + 1,000 BDT contributions

Process 2 + 3,000 BDT contributions

Table 4.2: Preference proles at equal community contribution requirements

Imported
Imported

Local

>

External

External

>

Local

> External
Local
External > Imported
External > Imported > Local
External > Local > Imported
Local

>
>

>
>

Imported

Intransitive
Observations
Notes: Weights applied.

Share of

Share of

respondents

communities

(1)

(2)

45.9

88.2

25.0

11.1

9.6

-

7.1

-

8.5

-

1.2

-

2.6

0.6

7051

165
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Appendices
4.A Additional information on lottery procedure
For each community selected to receive the intervention, we extracted one
pairwise choice out of the 27 presented to each participant in that community, and applied majority rule on the resultant choice between two
combinations of decision-making processes and contribution requirements
to determine the rules for implementation in that community. Specically,
during the public lottery we rst extracted the name of the selected community from one box containing names of the candidate communities.
Second, we extracted one pair of alternative decision-making processes
from a box containing the three pairs. Third, we extract one contribution
requirement, which was then associated with the option with varying contribution requirement, from a box containing the full range of alternative
prices. We then posted each of these randomly extracted features  the
name of community receiving the intervention, the pair of decision-making
processes to choose between, and the community contribution requirement
for the option with a varying requirement  on a board. Appendix Figure
4.A1 illustrates.
Figure 4.A1: Example of nal results board shown during public lottery

meetings

For each selected community, we then showed a table summarizing
the aggregate preferences in each community for each pair of options
(Appendix Figure 4.A2). We highlighted the relevant pairwise choice, ex-
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plained the share of respondents in support of each option, and used these
to determine the resultant nal conditions  decision-making process and
community contribution requirement  under which we would oer the
safe drinking water program in the selected community. We add these nal
conditions to the results board shown in Appendix Figure 4.A1, writing
in Bengali.
At the lottery meeting, we pre-announced that in the event of a tie,
we would randomly select which of the two extracted decision-making
process-subsidy level combinations to implement. However, we did not
extract any scenario corresponding to a tie at any of the lottery meetings.

62

Figure 4.A2: Example of table with aggregated preferences shown during public

lottery meetings

Under the rst wave of safe drinking water projects, we already oered
communities the opportunity to install new communal sources of drinking
water. Therefore, within each union, we randomly select approximately
50% of the communities to receive the additional intervention from the
control group, who did not receive the rst wave of safe drinking water
projects, and 50% from the group treated under the rst wave of safe
drinking water projects (Appendix Table 4.A1). Because 3/4 of our study
communities received a project under the rst wave of safe drinking water
projects, this implies that communities in the control group had a higher
probability of selection during the second wave. Importantly, we did not

62

Of all possible scenarios, 6% resulted in a tie, but none of these cases was extracted

at the lottery meetings.
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reveal these dierential probabilities of selection by treatment status to
households at the time of the preference elicitation procedure.
Table 4.A1: Eligible and selected communities for the additional water safety

intervention

Eligible communities

Selected communities

Treated

Union

Control

Treated

Control

Selected

Balua

4

14

2

2

3

Deuli

8

18

Kichak

1

5

3
1

Kochasahar

3

8

1

1

Maidanhata

4

11

2

1

Mokamtala

9

27

3

4

Roynagar

1

2

Saidpur

9

28

3

Shibganj

2

6

1

Shibpur

1

4

1
4
1
1

Note that the design of the public lottery meetings required us to produce descriptive statistics on valuation of the three alternative decisionmaking processes, aggregated to the community level. We did not use the
tables to make any comparison across communities, only to show them
at the public lottery meetings. Importantly, the tables do not report the
treatment status under the rst wave of safe drinking water projects.
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4.B Scripts
Appendix 4.B contains an English translation of all the scripts used in
the WTP and beliefs elicitation procedure.

4.B.1 Informed consent to the overall interview
We are working for a NGO called NGO Forum for Public Health, and
collaborating

with

researchers

from

Stockholm

University.

We

are

working on a research project in this region to provide access to safe
drinking water. As you may know, your village is participating in this
project.
As part of the research project, we want to ask you some questions
about your household and in particular, about your access to safe
drinking

water.

We

will

take

very

good

care

of

your

information

and no one who is not connected with the project will have access
to

your

your

personal

personal

information,

information,

like

like

your

your

name.

name,

in

We

will

only

use

out

this

carrying

project, and if we use information from the survey in the future we
will

remove

your

name

and

change

your

location

so

that

no

one

can recognize you. There are no other risks to participating in this project.
The questions should take less than two hours. You do not have answer
any questions if you do not want to. If you agree to listen to our
questions, you can choose not to answer any question, and you can
stop answering questions at any time. There are no penalties or loss of
benets to you if you don't answer any question, or if you ask us to stop
asking questions. There are no other costs involved to answering our
questions, beyond the time it will take you to do so. There is no direct
benet to your participation in this research survey by answering our
questions. However, answering the questions could help us and other
NGOs to design better projects in the future to provide safe drinking
water in villages like this one.
If you have any other questions about this project, or would like to oer
any input, please contact Ahasan Habib at NGO Forum on 01917232xxx.
Do you consent to proceed?
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4.B.2 Introduction to the elicitation procedure
Consider the hypothetical situation that your community will receive a
project to install one new source of arsenic-free water.
In the next screens I will ask you your preferences on how project
decisions on the installation of this new source of arsenic-free water
should be taken. With project decisions we refer primarily to the decision
of where to install this new source of arsenic-free water.
We will consider three dierent options on how to take these project
decisions relative to the hypothetical installation of this new source of
arsenic-free water:



COMMUNITY CONSENSUS IN NGO STAFF PRESENCE
Under the rst option, project decisions will be taken by unanimous
consensus during community meeting in the presence of NGO sta.
The community will have to choose a site for installation of the new
safe tubewell. Everyone will be invited to the community meeting,
and the community meeting will take place only if all dierent social
groups are represented.



DECISIONS TAKEN BY COMMUNITY
Under the second option, project decisions will still be taken by
the community. NGO sta will still organize a meeting, but only to
explain the project rules and contribution requirements. However,
NGO sta will then conclude the meeting, and the community can
take the decision about a site for installation of the new safe tubewell by itself, in any way it chooses. Project sta will not observe
how the community takes the decision. And they will not tell you
how you should make the decision. After one week, they will come
back to the community and the community can let them know what
you have decided. The only circumstance in which they will ask
the community to change the decision is if the site the community
chooses is not safe or possible for well installation.



DECISIONS TAKEN BY NGO STAFF
Under the third option, the NGO sta will choose a site for installation of the new safe tubewell.

Please notice that under all these options, the hypothetical extra project
to install a new source of arsenic-free water is identical, and it consists
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on the possibility to install one new safe tubewell. In order to receive
this hypothetical extra project, the community is required to make some
cash contributions to co-fund the installation costs. The only dierence
is how decisions will be taken.
Please remember that we will keep secret all your answers. Other people
in your community will never know your answers. So please feel free to
report to me your true preferences.
Check understanding:



Imagine the hypothetical situation that your community receives
this extra project. Do you understand how decisions will be taken
under the option COMMUNITY CONSENSUS IN NGO STAFF
PRESENCE?
Ask the participant to explain!
[Enumerator explains again if answer is not correct]



Imagine the hypothetical situation that your community receives
this extra project. Do you understand how decisions will be taken
under the option DECISIONS TAKEN BY THE COMMUNITY?
Ask the participant to explain!
[Enumerator explains again if answer is not correct]



Imagine the hypothetical situation that your community receives
this extra project. Do you understand how decisions will be taken
under the option DECISIONS TAKEN BY NGO STAFF?
Ask the participant to explain!
[Enumerator explains again if answer is not correct]

4.B.3 Informed consent to the elicitation procedure
Please
will
a

be
new

public

notice

that

selected
source
lottery

there

to
of

in

is

receive

some
for

arsenic-free
order

to

chance

real

a

water.

select

the

that
new

NGO

your
project
will

communities

community
to

install

organize
that

a
will

receive this extra project. We will select 34 communities to receive
this new tubewell, among the communities that participated in this study.
In case your community is selected to receive this extra project to
install a new source of arsenic-free water, we will take into account the
answers you will give to the next questions in order to dene how project
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decisions will be taken. Therefore, it is particularly important that you
provide careful and truthful answers to the next questions, because they
can inuence how this extra project will be implemented!
Please notice that your preferences on the dierent decision-making
processes will not increase or decrease that chances of your community to
be selected for this extra project. The extra project to install a new source
of arsenic-free water is identical, and it consists on the possibility to
install one new safe tubewell. The only dierence between the three dierence decision-making processes is only how project decisions will be taken.
I will now present you dierent choices. For each choice you will have
to

choose

between

two

alternative

decision-making

processes.

Plus,

there will be dierent contributions requirements associated to each
alternative decision-making process. The contribution requirements will
vary from 1,000 Bangladeshi takas to 5,000 Bangladeshi takas. I will ask
your most favorite option for each choice.
Imagine

the

hypothetical

situation

that

your

community

receives

the extra project. How are we going to dene the decision-making
process to implement in your community? We will randomly select one
choice: two alternative decision-making process and the contribution
requirements associated to each of them. We will implement the option
most favoured on average by the people in your community. Every vote
will count. It is particularly important that you provide careful and
truthful answers to ALL the next questions, because they can inuence how this extra project will be implemented! Your choice is important!
Does the respondent have extra questions or doubt about how we
will aggregate preferences to dene the decision-making process to be
implemented in case his/her village is selected for receiving the extra
project? If yes: We don't survey everyone in the village. Some of the
households we survey are chosen at random, some because of other
reasons, for example because they are leaders in the community. We use
the data from all the households we survey to estimate the average
preferences within the community. For example, we use leader households
to estimate the preferences of leaders in the community, and randomly
chosen households to estimate the preferences of ordinary people in the
community. Then we use the estimated preferences in each group to
estimate the average preferences in the community as a whole. If you
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have any other questions about this procedure, please contact Ahasan
Habib at NGO Forum on 01917232xxx.
Remember, because we will only use your answer to calculate the average
preference in your community, noone will ever know your own individual
choices. However, if for any reason you don't want us to use your answer in
calculating the average preference in your community, please let us know.
If you don't want us to use your answer, we will use only the responses
of other households in this community to decide how to implement the
project in the community. Should we use your responses to help us decide
how to implement the project in the community?

4.B.4 Check understanding of the elicitation procedure


Now let me give you a concrete example. Imagine your community
is selected to receive the extra project, and that the choice we select
is:




Option 1:

price − 1

process − 1

and community required to contribute

BDT

Option 2:

process − 2

and community required to contribute

3000 BDT.
Imagine that in your community we surveyed 40 households, selected
at random from your community. Among them, 30 said they preferred Option 1 and 10 said they preferred Option 2. Which decisionmaking process we will implement in your community, Option 1 or
Option 2?
[process

− 1, process − 2

and

price − 1

vary randomly for each par-

ticipant.]
[Enumerator explains again if answer is not correct]



Are ALL your answers to the following questions important because
each of them can inuence how the project would be implemented?
[Enumerator explains again if answer is not correct]

4.B.5 Elicitation procedure
[The elicitation procedure is repeated three times, for each pairwise comparisons of processes. We always ask preferences in the following order:



Top-Down process vs Consensus-based community participation
process
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Unregulated community participation process vs Top-Down process



Consensus-based community participation process vs Unregulated
community participation process

For each pairwise comparison we randomly vary at community level
which process is associated to the varying price and which process to the
xed price.]
[Enumerator uses cards to represent the decision-making processes and
the required community contributions as shown in Figure 4.2]
The option with the varying price is:
xed price is:



process − 2.

process − 1.

CHOICE 1: Do you prefer:

 process − 1 + contribution 5,000 BDT
 process − 1 + contribution 3,000 BDT


CHOICE 2: Do you prefer:

 process − 1 + contribution 4,000 BDT
 process − 1 + contribution 3,000 BDT


CHOICE 3: Do you prefer:

 process − 1 + contribution 3,500 BDT
 process − 1 + contribution 3,000 BDT


CHOICE 4: Do you prefer:

 process − 1 + contribution 3,250 BDT
 process − 1 + contribution 3,000 BDT


CHOICE 5: Do you prefer:

 process − 1 + contribution 3,000 BDT
 process − 1 + contribution 3,000 BDT


CHOICE 6: Do you prefer:

 process − 1 + contribution 2,750 BDT
 process − 1 + contribution 3,000 BDT

The option with the
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CHOICE 7: Do you prefer:

 process − 1 + contribution 2,500 BDT
 process − 1 + contribution 3,000 BDT


CHOICE 8: Do you prefer:

 process − 1 + contribution 2,000 BDT
 process − 1 + contribution 3,000 BDT


CHOICE 9: Do you prefer:

 process − 1 + contribution 1,000 BDT
 process − 1 + contribution 3,000 BDT
4.B.6 Introduction to belief elicitation
[Enumerator uses cards to represent the decision-making processes and
the required community contributions as shown in Figure 4.2]
Consider the following pairwise choice:



Option 1:

process−1 and community required to contribute price−1

BDT



Option 2:

process − 2

and community required to contribute 3000

BDT

pref erred − option.
− 1, process − 2 and price − 1 vary randomly for each participant. pref erred − option is respondent's most preferred option under that
Remember that you said to prefer
[process

processes and contribution requirement combination.]

4.B.7 Pivotality
[Respondent asked one of the two questions below, randomly selected at
the household level:]



Do you think that people in your community will split approximately
equally on this two options, or you think that one of the two options
will be preferred on the other one by the large majority of people?
Options: I think the rst option will be largely preferred by people in
my community; I think that the group of people preferring the rst
option will be approximately equal to the group of people preferring
the second option; I think the second option will be largely preferred
by people in my community; Don't know; Refused to answer.
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Please tell me how much you agree with the following sentence:
I think that, relative to this choice, my vote could be decisive in
dening the most preferred option by the majority of people in my
community Options: Strongly agree; Agree; Neither agree nor disagree; Disagree; Strongly disagree; Don't know; Refused to answer.

4.B.8 Expected tubewell locations


Imagine that the community will receive the extra project under
Option 1:

process−1 and community required to contribute price−1

BDT.
Can you indicate on the map where it will be chosen to install the
new project tubewell?
[Enumerator shows the printed map of the treatment unit.]



Imagine that the community will receive the extra project under
Option 2:

process − 2

and community required to contribute 3,000

BDT.
Can you indicate on the map where it will be chosen to install the
new project tubewell?
[Enumerator shows the printed map of the treatment unit.]

4.B.9 Expected household contribution


Imagine that the community will receive the extra project under
Option 1:

process−1 and community required to contribute price−1

BDT.
How much do you think that your household will contribute of the

price − 1


BDT?

Imagine that the community will receive the extra project under
Option 2:

process − 2

and community required to contribute 3,000

BDT.
How much do you think that your household will contribute of the
3,000 BDT?
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4.C Other sources of data
This study uses data collected via household surveys administrated before and after the implementation of the rst wave of safe drinking water
projects and through comprehensive documentation of all safe drinking
water project implementation activities. Unless specied otherwise, data
is collected on tablets and uploaded to SurveyCTO servers, allowing us
to link household data across surveys and with the implementation data.
This section provides further details on the other sources of data we use.

4.C.1 Baseline survey
At baseline we carried out a census of all existing sources of drinking water
and a household survey with a sample of randomly selected households.
During the water source census we collected basic information for each
source of drinking water in the community. We surveyed 40 households
per community, randomly sampling from up-to-date household lists, which
we obtained by digitizing, verifying and correcting existing administrative
household lists. The household survey consisted in a detailed interview on
household's composition, health, wealth, network, leadership, participation in the life of the village, engagement in collective actions or other
activities carried out at the community level, and habits related to water
collection and use.

4.C.2 Program implementation
We closely monitored implementation of the safe drinking water programs.
We collected data during all stages of program implementation, including
household attendance and active participation in the community meetings
(disaggregated by gender and age groups (16-34 and 35+)), the duration
of the community meetings, proposals discussed during the community
meetings, the nal location of the new water sources, the distribution of
nancial/labor contributions within the community, whether communities
successfully raised the required contributions, and technical information
about the installation process.

4.C.3 Follow-up survey
During the follow-up survey following the rst wave of safe drinking water projects, we collected the same information as at baseline. In treated
communities, we also collected information on household participation
during dierent stages of project implementation, general feedback on the
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decision-making process, whether or not households used project tubewells, and household contributions to funding or maintenance of project
tubewells.
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4.D Recruitment and study population
4.D.1 Household sample
We randomly sampled households for inclusion in the study sample (Appendix Figure 1.A1). We randomly selected a total of 6,905 households
from the administrative lists, of which 6,303 were already interviewed
at baseline. On average, this corresponded to 40 households per study
community, after accounting for some adjustments which resulted from
cases where we had to correct treatment unit denition after the baseline
survey. Additionally, we oversampled households in some specic populations, sampling 100% of households that fell into one of three categories.
We targeted 835 such households.
The three categories of households that we oversampled were:



Households identied at baseline as community leaders by at least
two other households in the same community.



Households with high network centrality, dened as being listed by
at least 4 other households in the same community as part of their
social network.



Households that played a particularly active role in program implementation during the rst wave of safe drinking water projects,
including households that contributed cash or labour towards the
project, donated land for tubewell installation, or were elected to
manage and maintain the new water source

4.D.2 Attrition
We successfully completed the elicitation procedure in a very high percentage of the targeted households. The total number of households targeted
at follow-up and for the elicitation procedure was 7,740. Enumerators completed the interview with 99.7% of the households selected to participate
in the household survey and the elicitation procedure with 99.1% of them.
Among households that we were able to successfully contact at follow-up,
99.9% agreed to the interview and completed the elicitation procedure.
We had baseline data on 6,303 of the targeted households. Among these
households, the attrition rate between baseline and follow-up was 0.65%.
The low rates of attrition between baseline and follow-up support our use
of baseline community characteristics to validate our study design.
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4.D.3 Data quality
In verifying the validity of the data collected through the elicitation procedure, we observed that around 5% of households in the full sample
reported preferences that imply intransitivity at zero price dierence.
A larger fraction (11%) reported unambiguously intransitive preferences
when we incorporate information about relative prices, as dened in the
main paper. As it is unlikely that individual preferences are truly intransitive, it is reasonable to be concerned that these observations are not
necessarily reliable.
As we discuss in Section 4.6.2 of the main paper, the rate of intransitivity varies strongly across enumerators. Indeed, 60% of the cases of unambiguous intransitivity in the full sample correspond to data collected by
two enumerators who did not participate in the full training process, having been hired at a later stage to replace enumerators who left the project.
For these two enumerators, 79% and 87% of the data they collected corresponds to unambiguously intransitive preference data. No other enumerator collected data with rates of intransitivity higher than 17%; this
enumerator also missed the training process. We interpret this as providing an unintentional check on the quality of our training procedures. In
the descriptive analysis in this paper, we drop all data collected by these
two enumerators (621 observations), and we discuss how we anticipate
dealing with these cases in the experimental analysis in Section 4.10.1.
The rate of intransitivity does not however seem to vary strongly by
household characteristics or in response to experimental manipulations.
Appendix Figure 4.D1 shows that there are no systematic dierences in
the rates of intransitivity with respect to either experimental manipulations of the design or household characteristics.
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Figure 4.D1: Heterogeneity in rates of intransitivity

Experimental treatments
Price of first option
varies
WTP Incentivized
Potentially
marginalized groups
Female respondent
Poor household
Uneducated household head
Religious minority
Potentially
influential groups
High income household
Community leader
High network indegree
centrality
Involved in community
decision-making
-.04

-.02

0

.02

.04

Notes: Graph shows regression-estimated dierence in rate of intransitive responses and 90% condence intervals from a regression on a binary measure of
the listed experimental treatment or household characteristic and enumerator
and union xed eects. Household characteristics are either predetermined or
measured at baseline. Weights applied. Standard errors clustered by treatment
unit.

The resulting full household sample consists of 7,052 households in 165
communities. This comprises 6,287 households sampled at random from
the administrative lists and 765 households from the oversampled populations. The large majority of households in the random sample (5,759
households) were interviewed both at baseline and at follow-up.
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4.E Tubewell feasibility
We initially recruited a total of 171 communities to the study. With respect to the rst wave of safe drinking water projects, we assigned 129 to
the treatment arms and 42 to the control group. We exclude 6 communities from the current study from the group assigned to treatment during
the rst wave. In these communities, we attempted to install deep tubewells during the rst wave, but the installation attempts failed, because
of hydrogeological constraints. Asking these communities about construction of a hypothetical future tubewell would have not been a meaningful
exercise, since there was a very high likelihood that other attempts at installation would have failed. We therefore did not conduct the elicitation
procedure with the survey respondents from these communities.
Higher arsenic contamination is associated with a higher likelihood of
attempting installation (Cocciolo et al., 2019b). However, conditional on
attempting installation, tubewell feasibility is a product of hydrogeological conditions only, which are unobservable from ground level. Unsurprisingly, therefore, Appendix Tables 4.E1 and 4.E2 show that, conditional on
attempting installation, installation success is not correlated with socioeconomic characteristics or baseline water quality and practices.
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Table 4.E1: Randomness of installation failures: Water-related variables

Arsenic contamination (WHO) (HH test)
Arsenic contamination (BD) (HH test)
Bacteria contamination (HH test)
Arsenic contamination (WHO) (WS test)
Arsenic contamination (BD) (WS test)
Bacteria contamination (WS test)
Storage dummy (observed)
Water is treated before drinking (primary WS)
Time needed to collect water (mins)
Water collected per day (litres)

Success

Failed

Di

0.77

0.91

-0.14**

(0.06)

(0.08)

(0.06)

0.44

0.49

-0.04

(0.11)

(0.13)

(0.08)

0.57

0.56

0.02

(0.04)

(0.06)

(0.04)

0.81

0.89

-0.09

(0.06)

(0.08)

(0.06)

0.53

0.58

-0.05

(0.11)

(0.14)

(0.09)

0.28

0.31

-0.04

(0.06)

(0.07)

(0.04)

0.65

0.64

0.02

(0.05)

(0.06)

(0.03)

0.14

0.15

-0.00

(0.04)

(0.05)

(0.03)

2.63

2.74

-0.10

(0.05)

(0.13)

(0.12)

48.71

48.99

-0.28

(2.40)

(5.01)

(4.40)

Ftest (pvalue)

0.442

N

177

Notes: Columns (1) and (2) report means and standard errors for, respectively, successful and failed
installations. Means and standard errors, clustered at community level, are obtained from a regression
with union FE and no constant. Column (3) tests for equality in means. Regressions are run on the
sample of tubewells for which at least one installation was attempted.
* p

<

0:1, ** p

<

0:05, *** p

<

0:01.
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Table 4.E2: Randomness of installation failures: Socio-economic variables

Household size
Poverty score - 2 USD
Muslim household
Network nominations
Network size
Leader household
The household head has no education
Not educated HH members (%)
Literacy rate in the household
The household owns livestock
The household owns land for cultivation
Land owned by the household (acres)
HH has some toilet facility
Number of rooms to sleep
The oor is made of earth or sand
The roof is made of metal
Mobile phone ownership
Ownership of a motorized vehicle
Wealthy household (assets index, top 5%)
High trust towards community
Know association
Ftest (pvalue)

Success

Failed

Di

3.85

3.96

-0.11

(0.11)

(0.14)

(0.08)

0.74

0.72

0.01

(0.02)

(0.02)

(0.02)

0.89

0.82

0.07*

(0.08)

(0.09)

(0.04)

1.02

0.84

0.18**

(0.12)

(0.14)

(0.09)

2.20

1.96

0.24

(0.03)

(0.17)

(0.17)

0.07

0.05

0.03**

(0.02)

(0.03)

(0.01)

0.34

0.35

-0.00

(0.04)

(0.06)

(0.04)

0.33

0.31

0.02

(0.03)

(0.04)

(0.03)

0.61

0.64

-0.03

(0.03)

(0.04)

(0.02)

0.67

0.65

0.02

(0.05)

(0.06)

(0.02)

0.35

0.34

0.01

(0.05)

(0.06)

(0.04)

1.96

2.04

-0.08

(0.62)

(0.62)

(0.07)

0.86

0.84

0.02

(0.03)

(0.04)

(0.02)

1.74

1.74

0.00

(0.07)

(0.08)

(0.05)

0.85

0.83

0.02

(0.02)

(0.03)

(0.03)

1.00

1.00

0.00

(0.00)

(0.01)

(0.01)

0.67

0.69

-0.02

(0.03)

(0.04)

(0.04)

0.05

0.06

-0.01

(0.02)

(0.02)

(0.02)

0.20

0.24

-0.04

(0.03)

(0.04)

(0.03)

0.26

0.29

-0.03

(0.02)

(0.06)

(0.06)

0.15

0.13

0.02

(0.02)

(0.03)

(0.02)

0.633

N

177

Notes: Columns (1) and (2) report means and standard errors for, respectively, successful and
failed installations. Means and standard errors, clustered at community level, are obtained from a
regression with union FE and no constant. Column (3) tests for equality in means. Regressions are
run on the sample of tubewells for which at least one installation was attempted.
* p

<

0:1, ** p

<

0:05, *** p

<

0:01.
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4.F Population weights
4.F.1 Sampling weights
The sample of households used in this study consists of a random sample
of households drawn from household lists, along with some households
drawn from oversampled populations in some special categories of particular interest to the broader study e.g. leader households, network focal
points, etc. We discuss the sampling procedure further in Appendix 4.D.
The target number of randomly sampled households was 40 per treatment unit. However, because of the process to redene treatment units, the
baseline sample was not perfectly distributed across treatment units. At
follow-up, we interviewed a minimum of 40 randomly sampled households
per community, but some communities still had more than 40 households
in the sample. We use sampling weights throughout to ensure that each
treatment unit counts equally in each summary statistics. Specically, in a
sample with only randomly drawn households, we weight each household
by 1/Nsample , where

Nsample

is the number of households in the sample, so

that the weights on all households within each community sum to 1.
In addition, the follow-up sample includes households from special categories that we oversampled. The follow-up sampling weights also account
for the rate of incidence of these households in each community. We oversample 100% of the households in these special populations, so that the
weight placed on each of these households is 1/Ncommunity , where

Ncommunity

is the number of households in the community. We then adjust the weights
on all the randomly-sampled households within each community so that
the sampling weights on all households within a community continue to
sum to 1.

4.F.2 Balancing weights
In Section 4.6.2 and Appendix 4.E we discuss why we exclude 6 communities where attempts to install deep tubewells during the rst wave of
safe drinking water projects failed because of hydrogeological constraints.
Tubewell feasibility is spatially correlated. As a result, excluding communities where tubewell construction was not feasible from the treatment
arm could induce imbalance between the treatment and control group.
This section describes the construction of the community-level balancing
weights we use to address the exclusion of these communities from the
treated arm.
We observe the feasibility of tubewell installation only for communities
where an installation attempt was made. We therefore do not observe
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tubewell feasibility in either the control group or in communities which
were assigned to treatment but in which we did not attempt installation
because the community did not full all the study requirements. The
balancing weights we construct in the communities in which we did not
attempt installation correspond to the probability of successfully installing
at least one water source, conditional on attempting installation.
To be specic, we calculate the probability of successful installation
of a tubewell conditional on attempting installation in each union, using
data from all attempts to install wells in the study. We then calculate the
probability of at least one successful installation in all study communities
in which we did not attempt installation, accounting for whether we would
have assigned one or two tubewells to any given community.
In the nal sample, we weight communities in which we installed at
least one well with a weight equal to one. The weight is implicitly zero
is communities in which we attempted to install the maximum possible
number of tubewells and all failed. In all other communities, the weights
correspond to the community-specic probability of successful installation if we had made an attempt. In one treatment unit only, we made one
attempt out of two possible attempts, which failed. We assign this treatment unit the probability of the second attempt being successful, had we
attempted it.
Most cases of tubewell infeasibility occurred in one union. Our balancing
weights therefore reduce the weight assigned to this union in the analysis.
In a robustness test, we prespecify an alternative approach to dealing with
this issue, which is to exclude this union from the analysis.
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4.G Willingness to Pay calculations
We used xed values of the community contribution in the elicitation
procedure. We therefore dened the Willingness to Pay (WTP) measure
using the midpoint between intervals. Appendix Figure 4.G1 elucidates
the algorithm with one example.
Figure 4.G1: WTP calculation - Example

Imported + 5,000 BDT VS External + 3,000 BDT: External
Imported + 4,000 BDT VS External + 3,000 BDT: External
Imported + 3,500 BDT VS External + 3,000 BDT: Imported
Imported + 3,250 BDT VS External + 3,000 BDT: Imported
Imported + 3,000 BDT VS External + 3,000 BDT: Imported
Imported + 2,750 BDT VS External + 3,000 BDT: Imported
Imported + 2,500 BDT VS External + 3,000 BDT: Imported
Imported + 2,000 BDT VS External + 3,000 BDT: Imported
Imported + 1,000 BDT VS External + 3,000 BDT: Imported

WTP for Imported VS
External = 750 BDT
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4.H Beliefs elicitation
After the elicitation procedure, we elicit beliefs on pivotality (Appendix
4.B.7), tubewell location (Appendix 4.B.8) and household contribution
(Appendix 4.B.9). We use the same scenario for this set of questions,
dened as one pairwise comparison between two decision-making process
at one given subsidy level dierence.
The decision-making process pair used in the beliefs elicitation is randomly selected at household level. The contribution requirements are endogenously dened based on the respondent's answers during the elicitation procedure. For each pairwise comparison between two decisionmaking processes, we identify the highest contribution at which the respondent chooses the rst decision-making process. We use this contribution condition for the set of beliefs elicitation questions or, in case the
respondent never prefers the rst decision-making process over the second one, the lowest contribution requirement (1,000 BDT) allowed in the
elicitation procedure.
We elicit beliefs on tubewell location and household contribution for the
rst decision-making process at the endogenously dened contribution
requirement, and for the second decision-making process at 3,000 BDT
only in case the respondent reports that her expected location/household
contribution would be dierent under this second decision-making process
and contribution requirement combination.

4.H.1 Beliefs on pivotality and closeness
Appendix Figure 4.H1 describes how responses to the questions about
pivotality and closeness
Panel a) shows the distribution of community average responses to the
question of whether the households agreed with the statement that their
choice could be decisive in determining the way the project was implemented in their community. The

x

axis shows the fraction of households

in a give community voting in favour of one option. Communities where
this fraction is around 1/2 are communities in which the observed choice is
unambiguously close. The

y axis shows the fraction of households selecting

each of several options in response to the question.
The large majority of households either agreed or strongly agreed that
their choice could be decisive. Relatively few households disagreed with the
statement, were indierent, or did not know. The fraction of households
reporting that they strongly agreerather than only agreewith the
statement increases with the true observed closeness of the decision.
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Panel b) shows the distribution of community-average responses to the
question of whether a household believed a choice would be close. The
axis is dened as in panel a); the

y

x

axis shows the community-average of

whether households thought a particular choice would be close. In contrast
to the reported perceptions about pivotality, relatively few households reported that they believed that the choice would be close. The distribution
does however include treatment units where almost 60% of households
63

believed that the decision would be close.

Figure 4.H1: Beliefs about pivotality and closeness

a) Beliefs about pivotality and observed closeness

b) Beliefs about closeness and observed closeness
.6

.6

Fraction believing choice would be close

Fraction selecting option

.8

.4

.2

.4

.2

0
.2

.4
.6
Fraction voting in favour

.8

Believes that choice could be decisive:

0
.2

Strongly agree

Agree

Neither

Disagree

Strongly disagree

.4
.6
Fraction voting in favour

.8

Notes: Graph summarize raw data on beliefs about pivotality and closeness. Lines show non-parametrically estimated relationships; dots show are
for household observations.

Appendix Figure 4.H2 shows the estimated relationship between the
two measures of pivotality: decisiveness and closeness. We show these
relationships at the treatment unit level, because we asked each household
only one of the two measures of beliefs about pivotality. We randomly
extracted which households to ask about decisiveness and which to ask
about closeness.

63

The question gave households the opportunity to report which of two options would

be selected. However, we use only the variation in whether or not households reported
the choice would be close because the other options did not seem to have been utilized
correctly. An overwhelming majority of households selected the rst option rather
than the second option, regardless of which model was oered rst or second.
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Panel a) shows that the fraction of households agreeing with the statement about decisiveness

declines

with the fraction believing the choice

would be close. Panel b) shows that the fraction of households strongly
agreeing with the statement about decisiveness

increase with the fraction

believing the choice would be close. The rates of any other response do
not change with beliefs about closeness.
The

R2

and raw correlation coecients are however low, suggesting

that most of the variation is uncorrelated. The relationship estimated is
at the treatment unit level, meaning that the measures come from dierent
households, which may partly explain the noise.

Fraction strongly agreeing that household's choice will be decisive

Figure 4.H2: Correlation between beliefs about pivotality and closeness

Fraction agreeing household's choice will be decisive

.8

.75

.7

.65

.6
0

.1
.2
.3
.4
.5
Fraction believing choice would be close

.6

.3

.25

.2

.15

.1
0

.1
.2
.3
.4
.5
Fraction believing choice would be close

.6

Notes: Graph plots the regression-estimated marginal linear eect of variable
listed on the x axis on variable listed on the y axis from bivariate regressions.
90% condence intervals shown. Standard error clustered by treatment unit.

Appendix Figure 4.H3 shows the relationship between the measures
of beliefs about pivotality and closeness and the true marginality of the
decision taken, constructed as in Matsusaka (1993) so that marginality
of zero corresponds to a perfectly close election and marginality of one
would correspond to 100% consensus among voters.
Beliefs about pivotality correlate more clearly with marginality than do
beliefs about closeness. However, in both cases the relationship is noisier
than the relationship shown in Appendix Figure 4.H2. This may be because the manifested marginality index is itself derived from a sample of
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households in the community and is therefore a noisy measure of the true
marginality index.
Figure 4.H3: Correlation between beliefs and marginality

Fraction strongly agreeing that household's
choice could be decisive

Fraction agreeing household's
choice could be decisive

Beliefs about pivotality and closeness and marginality
.85
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.18
.16
.14
.12
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.08

Fraction believing choice
would be close

.12
.1
.08
.06
.04

Notes: Graph plots the regression-estimated marginal linear
eect of variable listed on the x axis on variable listed on the
y axis from bivariate regressions. 90% condence intervals
shown. Standard errors clustered by treatment unit.
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4.H.2 Beliefs about expected private benet
To proxy for expected private benet, we elicited beliefs about i) how
far a water source would be constructed from a household under a given
decision-making process; and ii) how much a household expected to contribute individually towards a well in a given location under a given
decision-making process.
Our original project design elicited beliefs about expected locations and
expected contribution for a randomly selected pair of decision-making process. As with all choices we presented to the community, one process was
oered at the baseline subsidy level, corresponding to a community contribution of 3000 BDT, and one process was oered at a varying subsidy
level. We asked households their beliefs about the model with the varying subsidy level at the marginal subsidy level (the highest subsidy level
at which they accepted the model with the varying subsidy level). Our
study design was intended to create: 1) a dataset of beliefs about contributions and locations for a randomly-extracted model at the baseline
subsidy level; and 2) a dataset for each household of a complete set of
beliefs on choices, expected contributions and expected locations for one
pairwise choice.
Unfortunately, we were only partially successful in achieving these goals.
The location elicitation procedure was somewhat demanding for both enumerators and respondents. The procedure consisted of the following steps:
1) the enumerator showed the household a laminated map of the community; 2) the household selected the expected site; 3) the enumerator opened
a map interface on the tablet with oine functionality, which would automatically zoom to the centroid of the community in which the interview
was taking place; 4) the enumerator selected the chosen location from
the map and saving the answer. Because the process was relatively timeconsuming, enumerators requested that we give them the option to record
that households had the same beliefs about location for the second process
as for the rst. Perhaps inevitably, enumerators used this option in almost
98% of observations. As a result, we only have valid location data for the
rst process each household was asked about, which was also the process
with the varying contribution requirement. In contrast, 37% of households
reported dierent expectations about contributions for dierent processes
and subsidy levels, so we believe that our contribution data is reliable
with respect to both processes.
As a consequence, we have reliable beliefs data only for: 1) beliefs about
location for an randomly extracted model at a subsidy level that varies
depending on household preferences; and 2) contribution beliefs for two
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randomly-extracted processes, one at the baseline subsidy level, and one
at a subsidy level that varies depending on household preferences. When
we report beliefs about location, a potential concern is whether households
report dierent locations at dierent subsidy levels. In our data, we cannot distinguish between dierences in beliefs about location at dierent
subsidy levels from dierences in beliefs that correlate with preferences.
We report results on beliefs about location with this caveat.
Otherwise, we are condent in the quality of our location measures.
When rst shown the map, enumerators recorded that 86% of survey
respondents had a good or very good understanding of the map, 12% a
limited understanding, and only 2% could not read the map. We were able
to record the expected location for 95% of respondents. Among those for
whom we could not record a location, only 1% could not understand the
map. The remaining 4% did not know what to expect.
Appendix Figure 4.H4 shows the distribution of beliefs about location, calculated using the distance between the household (measured using
GPS) and the chosen location (GPS coordinates recorded by the enumerator by selecting the location from an interactive map interface). The righthand tail may well correspond to outlier errors in the recorded household
geocoordinates, so we mostly analyze these data using a log transformation.
Appendix Figure 4.H4 also shows the distribution of beliefs about
household contributions when the expected contribution is 3000 BDT.
The vast majority of households report expecting to contribute at least
a small amount, but the large majority of households (86%) report
expecting to contribute no more than 200 BDT. A few (less than 1%)
report expecting to contribute the full community contribution as an
individual household.
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Figure 4.H4: Beliefs about expected private benet

a) Distance between household and expected location
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b) Expected contribution to required
community contribution of 3000 BDT
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Notes: Panel a) shows non-parametrically estimated density
function of distances between households and expected locations, excluding outlier values with distances larger than
500m. Panel b) shows histogram of expected contributions.
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Appendix Figure 4.H5 shows that expectations about location are correlated with expected contributions: expected contributions decline by
about half when we compare a household that expects a well to be built
close to their home compared to one who expects a well to be built about
two minutes walk from their home.

Expected household contribution (BDT)
(total 3000 BDT required)

Figure 4.H5: Correlations between beliefs about locations and contributions

200
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40
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Distance between household
and expected location

140
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Notes: Graph plots the within-village regression-estimated
marginal eect of expected household distance to well location and expected contribution, from a regression with a
quadratic specication, treatment unit xed eects and subsidy level dummies. Weights applied. 90% condence intervals shown. Standard errors clustered by treatment unit.

4.H.3 Beliefs about expected social benet
We use the information about expected locations to construct a measure
of expected social benet. As a proxy for social benet we construct a
measure of predicted use at expected locations. To ensure that the measure
we construct is comparable across treatment and control, we normalize the
measure of predicted use by the distribution of the predicted use variable
across a grid approximating the universe of possible well locations within
a community.
Our predicted use measure uses information about actual take-up rates
of wells that we installed during the rst wave of safe drinking water
projects. Appendix Figure 4.H6 illustrates how take-up varies with baseline arsenic contamination and distance from a constructed well in communities where we successfully installed wells.
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Figure 4.H6: Use of wells installed during rst wave with distance from in-
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We then predict take-up at each expected location. At each expected
location, we estimate the share of the community's water that could be
provided by these sources, assuming average take-up rates. Specically,
we predict for each household in our follow-up dataset the share of their
water they would obtain from a source constructed at a given location,
using the distance between the household and the predicted location and
the arsenic contamination status of the household's drinking water at
follow-up. We sum across all the households in the sample, weighting
according to sampling frequency, to obtain a measure of predicted takeup for the community as a whole. Appendix Figure 4.H7, panel a), plots
the distribution of predicted take-up across expected locations.
Communities treated under the rst wave of safe drinking water might
have lower average values of predicted take-up, if wells were already built
in the areas with greatest demand. For this reason, we normalize the value
of our social benet measure with respect to the distribution of values of
predicted take-up across all feasible locations in the community.
To establish the set of feasible locations in the community, we construct a 20m by 20m grid in each community, spanning the full set of
geographical points (households, water sources, local landmarks) that we
recorded as being located within each community. We exclude any point
from the grid where there is no recorded point within 20m of the source.
This excludes areas where there are no households, water sources or local
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landmarks. Typically, these areas are either ponds, farmland or forested
areas. Appendix Figure 4.H8 illustrates one example.
We then calculate expected predicted take-up at each of the gridpoints,
using the same approach that we use to calculate expected predicted takeup for any given location. We use the distribution of values of predicted
take-up across all gridpoints within a community to normalize the expected take-up at any given location, using two approaches.
First, we divide expected predicted take-up by the maximum value of
expected predicted take-up at any gridcell in the community. The resultant
measure captures the percentage of maximum feasible take-up achieved
by a given location. A value of 1 means that the expected location is the
location within the community that maximizes predicted take-up; a value
near 0 means that the expected location achieves only a very small fraction
of the maximum feasible predicted take-up. Appendix Figure 4.H7, panel
b) illustrates the distribution of this measure.
Second, we compare expected predicted take-up to the distribution of
values of expected predicted take-up at all gridcells in the community,
to construct a percentile rank measure of location quality. A value of 1
means that 100% of the gridcell locations yield lower predicted take-up
that the expected location; a value near 0 means that almost all of the
gridcell locations yield higher predicted take-up. Appendix Figure 4.H7,
panel c) illustrates the distribution of this measure.
We interpret our measures of predicted use as revealed preference measures of the potential social benet provided by a source at a given location. Our predicted use measure implicitly places more weight on households exposed to arsenic contamination, because these households adopt
the new wells at higher rates than do households who are not exposed to
arsenic contamination.
Appendix Figures 4.H9 and 4.H10 show how expected contributions correlate with expected social benet. Again, the relationship is ambiguous.
Households who think the well will be located in a location that serves
many households may expect many households to contribute, meaning
that they need to contribute less personally. On the other hand, altruistic
households may be willing to contribute more to locations with higher
expected social benet. Appendix Figures 4.H9 and 4.H10 show that the
relationship is indeed much weaker than the relationship between expected
contributions and expected locations.
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Figure 4.H7: Estimated social benets of expected well location
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Notes: Panel a) shows distribution of predicted take-up
across all expected well locations. Panel b) shows distribution of predicted take-up after normalizing with respect to the maximum predicted take-up across a 20m
grid of locations within the community. Panel c) shows
the distribution of the percentile rank of the expected
well location among all feasible well locations in the
treatment unit.
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Figure 4.H8: Example of grid of feasible locations within a community

Example of grid of feasible locations. Grid is a 20m x 20m
grid with limits dened by all local locations recorded
during the study, excluding points that are more than
20m from any location.

Figure 4.H9: Correlation between relative predicted expected take-up and ex-

pected household contributions
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Notes: Graph plots the within-village regression-estimated
marginal eect of the relative number of eective users associated to the expected well location and expected contribution,
from a regression with a quadratic specication, treatment
unit xed eects and subsidy level dummies. Weights applied.
90% condence intervals shown. Standard errors clustered by
treatment unit.
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Figure 4.H10: Correlations between rank of expected location and expected

household contributions
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Notes: Graph plots the within-village regression-estimated
marginal eect of the rank of the expected well location
among all feasible well locations in the treatment unit and
expected contribution, from a regression with a quadratic
specication, treatment unit xed eects and subsidy level
dummies. Weights applied. 90% condence intervals shown.
Standard errors clustered by treatment unit.

366

UNDERSTANDING INSTITUTIONAL PERSISTENCE

4.I Balance checks
Appendix Tables 4.I1 and 4.I2 show that the treated and control populations, as dened with respect to the rst wave of safe drinking water
projects, are equivalent at baseline. For each characteristic shown in the
tables, we estimate the following regression:

yhc = α + βTc + Zc γ + hc
where

Tc

yhc

is a baseline characteristic in household

is an indicator for whether community

c

(3)

h

in community

c;

received treatment under

the rst wave of safe drinking water projects;

Zc γ

is a vector of con-

trol variables which reects stratication in the original randomization.
We include xed eects for each lottery at which treatment was assigned.
Following Lin (2013), Imbens and Rubin (2015) and Gibbons et al. (forthcoming), we demean the lottery xed eects and include the interaction
term between the lottery controls and the treatment dummies, meaning
that

β

consistently estimates the average dierence between treated and

control villages. We weight each observation to account for dierences in
sampling frequencies across populations and to compensate for potential
imbalance induced by excluding communities in which tubewells were not
feasible, as discussed in Appendices 4.E and 4.F.
We conduct inference using randomization-based inference, by reassigning treatment within lotteries 500 times. We then compare the coecient

β

estimated under the observed treatment assignment with the distribu-

tion of

β̂

estimated across the 500 simulations.

The variables we evaluate in Appendix Tables 4.I1 and 4.I2 are not
independent. Indeed, several of the variables in Appendix Table 4.I1 are
simply dierent transformations of the same variables or are highly correlated. To evaluate joint equality on the tests we carry out, we also carry
out two tests of joint signicance for the groups of variables shown. First,
we regress a dummy for treatment status on all the characteristics shown
in each of the two tables and lottery xed eects, and calculate the distribution of the F-statistic on joint signicance of all variables (excluding the
lottery xed eects) under the 500 replications. We then calculate the Fstatistic under the observed treatment assignment and compare it to this
distribution. Second, we collapse the data to community-level means and
calculate the distribution of the Hotelling's T-Squared statistic under the
500 replications. We then calculate Hotelling's T-Squared statistic for the
observed treatment assignment and compare it to this distribution. Both
approaches yield a

p value which evaluates the likelihood of observing the
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full set of dierences across characteristics under the null hypothesis of
random assignment to treatment.
The joint tests conrm that dierences between treated and control
groups at baseline occur only due to chance.
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Table 4.I1: Balance: Water-related characteristics

Arsenic contamination (WHO) (HH test)
Bacteria contamination (HH test)
Arsenic contamination (WHO) (WS test)
Arsenic contamination (BD) (WS test)
Bacteria contamination (WS test)
Storage dummy (observed)
Water is treated before drinking (primary WS)
Time needed to collect water (mins)
Water collected per day (litres)

Control

Treated

Obs

0.56

.63*

6300

(0.03)

(0.02)

0.67

.61**

(0.02)

(0.01)

0.63

.7*

(0.03)

(0.02)

0.24

.32**

(0.02)

(0.02)

0.58

0.55

(0.02)

(0.01)

0.71

0.72

(0.02)

(0.01)

0.081

0.090

(0.01)

(0.01)

2.2

2.2

(0.07)

(0.04)

2.2

2.2

(1.99)

(1.42)

Pvalue of F-test for joint signicance

0.246

Pvalue of Hotelling's T-Squared test

0.822

6281
6302
6300
6294
6300
6293
5661
6291
5585

Notes: The table reports means and standard errors (in parentheses) of baseline characteristics in treatment and control groups. Reported standard errors are clustered by treatment
unit. Signicance levels indicated are obtained from randomization based inference, reassigning treament status at the community level with 500 repetitions, applying sampling weights.

p values from joint F test and Hotelling's T-squared test joint signicance of dierences on all
listed variables between treatment and control groups. * p < 0:1, ** p < 0:05, *** p < 0:01.
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Table 4.I2: Balance: Socio-economic characteristics

Household size
Poverty score - 2 USD
Muslim household
Network - indegree centrality
Network - outdegree centrality
Leader household
The household head has no education
Not educated HH members (%)
Literacy rate in the household
The household owns livestock
The household owns land for cultivation
HH has some toilet facility
Number of rooms to sleep
The oor is made of earth or sand
The roof is made of metal
Mobile phone ownership
Ownership of a motorized vehicle
Wealthy households (top-5% HH assets index)
High trust towards community
Know association

Control

Treated

Obs

3.9

3.9

6303

(0.03)

(0.03)

0.76

0.74

(0.01)

(0.01)

0.96

0.96

(0.02)

(0.01)

1.1

1.0

(0.05)

(0.03)

2.8

2.9

(0.06)

(0.03)

0.099

0.088

(0.01)

(0.00)

0.41

0.43

(0.01)

(0.01)

0.37

0.38

(0.01)

(0.01)

0.53

0.53

(0.01)

(0.01)

0.74

.77*

(0.02)

(0.01)

0.53

0.53

(0.02)

(0.01)

0.84

0.84

(0.02)

(0.01)

1.9

1.9

(0.03)

(0.02)

0.84

0.84

(0.01)

(0.01)

0.95

0.97

(0.01)

(0.00)

0.58

.64**

(0.02)

(0.01)

0.055

0.068

(0.01)

(0.00)

0.19

0.21

(0.02)

(0.01)

0.48

0.48

(0.02)

(0.01)

0.28

0.30

(0.02)

(0.01)

Pvalue of F-test for joint signicance

0.790

Pvalue of Hotelling's T-Squared test

0.742

6268
6297
6303
6303
6303
6275
6303
6292
6302
6295
6303
6299
6303
6302
6303
6299
5607
6300
6227
5452

Notes: The table reports means and standard errors (in parentheses) of baseline characteristics in treatment and control groups. Reported standard errors are clustered by treatment
unit. Signicance levels indicated are obtained from randomization based inference, reassigning treament status at the community level with 500 repetitions, applying sampling weights.

p values from joint F test and Hotelling's T-squared test joint signicance of dierences on all
listed variables between treatment and control groups. * p < 0:1, ** p < 0:05, *** p < 0:01.
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In a robustness check (Section 4.10.4), we will use an alternative approach to dealing with the excluded communities in which tubewells were
not feasible, dropping the union in which 5 out 6 exclusions were made
and omitting the balancing weights. For comparison, Appendix Tables
4.I3 and 4.I4 show balance tables corresponding to these specications.
Table 4.I3: Balance: Water-related characteristics - Excluding one union

Arsenic contamination (WHO) (HH test)
Bacteria contamination (HH test)
Arsenic contamination (WHO) (WS test)
Arsenic contamination (BD) (WS test)
Bacteria contamination (WS test)
Storage dummy (observed)
Water is treated before drinking (primary WS)
Time needed to collect water (mins)
Water collected per day (litres)

Control

Treated

Obs

0.54

.61*

5289

(0.03)

(0.02)

0.66

.6*

(0.03)

(0.01)

0.61

.69*

(0.03)

(0.02)

0.24

.32**

(0.02)

(0.02)

0.59

0.55

(0.02)

(0.01)

0.70

0.71

(0.02)

(0.01)

0.081

0.092

(0.01)

(0.01)

2.2

2.2

(0.08)

(0.04)

2.2

2.2

(2.24)

(1.55)

Pvalue of F-test for joint signicance

0.344

Pvalue of Hotelling's T-Squared test

0.768

5274
5292
5290
5285
5289
5285
4757
5285
4689

Notes: The table reports means and standard errors (in parentheses) of baseline characteristics in treatment and control groups. Reported standard errors are clustered by treatment
unit. Signicance levels indicated are obtained from randomization based inference, reassigning treament status at the community level with 500 repetitions, applying sampling weights.

p values from joint F test and Hotelling's T-squared test joint signicance of dierences on all
listed variables between treatment and control groups. * p < 0:1, ** p < 0:05, *** p < 0:01.
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Table 4.I4: Balance: Socio-economic characteristics - Excluding one union

Household size
Poverty score - 2 USD
Muslim household
Network - indegree centrality
Network - outdegree centrality
Leader household
The household head has no education
Not educated HH members (%)
Literacy rate in the household
The household owns livestock
The household owns land for cultivation
HH has some toilet facility
Number of rooms to sleep
The oor is made of earth or sand
The roof is made of metal
Mobile phone ownership
Ownership of a motorized vehicle
Wealthy households (top-5% HH assets index)
High trust towards community
Know association

Control

Treated

Obs

3.9

3.9

5292

(0.03)

(0.03)

0.76

0.74

(0.01)

(0.01)

0.97

0.97

(0.02)

(0.01)

1.1

1.1

(0.06)

(0.03)

2.8

2.9

(0.06)

(0.04)

0.098

0.088

(0.01)

(0.00)

0.42

0.43

(0.02)

(0.01)

0.38

0.39

(0.01)

(0.01)

0.53

0.53

(0.01)

(0.01)

0.72

.77**

(0.02)

(0.01)

0.53

0.53

(0.02)

(0.01)

0.83

0.83

(0.02)

(0.01)

1.9

1.8

(0.03)

(0.02)

0.83

0.85

(0.02)

(0.01)

0.95

0.97

(0.01)

(0.01)

0.60

.66**

(0.03)

(0.01)

0.057

0.068

(0.01)

(0.00)

0.19

0.21

(0.02)

(0.01)

0.49

0.48

(0.02)

(0.01)

0.28

0.29

(0.02)

(0.01)

Pvalue of F-test for joint signicance

0.738

Pvalue of Hotelling's T-Squared test

0.968

5261
5287
5292
5292
5292
5268
5292
5281
5291
5284
5292
5290
5292
5292
5292
5288
4665
5289
5216
4518

Notes: The table reports means and standard errors (in parentheses) of baseline characteristics in treatment and control groups. Reported standard errors are clustered by treatment
unit. Signicance levels indicated are obtained from randomization based inference, reassigning treament status at the community level with 500 repetitions, applying sampling weights.

p values from joint F test and Hotelling's T-squared test joint signicance of dierences on all
listed variables between treatment and control groups. * p < 0:1, ** p < 0:05, *** p < 0:01.
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4.J Power calculations
4.J.1 Ex-ante power calculations
In this section, we describe our original power calculations, conducted at
the time of study design. Our most conservative power calculations exploited only the variation at community level. These power calculations
implied minimum detectable eects of 0.50 standard deviations for the
baseline comparison between control and treated communities, with standard signicance level at 5% and power 80%. With our preferred specication at participant level, the minimum detectable eect reduces to 0.280.36 standard deviations, assuming intra-cluster correlations between 0.3
and 0.5 (Hemming et al., 2011).
Note that in the absence of data on preferences over institutions, we
used data from a previous lab-in-the-eld experiment described in Cocciolo (2019), carried out between December 2016 and May 2017 in the
same communities and with the same households to conduct power calculations. Cocciolo (2019) implements a lab-in-the-eld experiment to elicit
WTP for participatory decision-making and evaluates how it is altered
with exposure to democratic institutions through the same (rst wave)
safe drinking water projects. The intra-cluster correlation range we used
for these ex-ante power calculations was based on the distribution of the
WTP for participatory decision-making measured during this lab-in-theeld experiment.

4.J.2 Updated power calculations using real data
For this pre-analysis plan, we have updated our power calculations making
use of the real data, blind to treatment status with respect to the rst wave
of safe drinking water projects, as with all all analysis in this document.
As discussed in the text, we update our analytical power calculations using
the observed intra-cluster correlations. We also carry out simulation-based
power calculations.
In our power calculation simulations, we permute treatment status
across our communities, respecting the stratied approach of assigning
treatment to communities at lotteries. For each of 500 replications, we
simulate a plausible eect size by using the shift in the WTP distribution observed in Cocciolo (2019) (Appendix Table 4.J1), who estimates
the eect of the same rst wave of safe drinking water projects on the
willingness to pay for participating in group decision-making in a labin-the-eld experiment conducted in the same communities and with the
same households. Specically, we categorize households in 5 categories of
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WTP. For each simulation, we randomly assign households in each category to change their WTP in proportions obtained from the treatment
eects in Cocciolo (2019).
Table 4.J1: Price list

WTP category

Shift (pp)

Minimum WTP

-0.51

Negative WTP

-3.51

0 WTP

-0.15

Positive WTP

-3.28

Maximum WTP

+8.84

Using the simulated data, we calculate both the K-S statistics and the
coecient on the treatment dummy from a regression with union FE,
standard errors clustered at community level and balancing weights as in
the main specication (Section 4.10.1). We obtain the standard deviations
of the regression coecients of interest from their empirical distributions
and calculate the minimum detectable eects (MDEs) by multiplying the
standard deviations by 2.8.
We use the empirical distribution of the K-S statistics under the null and
under the expected eect size in order to obtain the relevant thresholds
for 95% signicance level and for 80% power. The MDEs for the K-S test
are calculated by summing these two thresholds. Specically, we examine
the distribution of the K-S statistic under the null to identify how large
the estimated eect would need to be to allow us to reject the null with
95% condence. Then, we examine the distribution of the K-S statistic
under the simulated treatment eects to identify how large the true eect
(we use the median of the KS statistics estimated under the simulated
treatment eect) would need to be for 80% of the estimated treatment
eects to be larger than the threshold identied to reject the null with
95% condence.
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4.K Lasso algorithm
In one of our robustness checks, we will estimate the main eects using
control variables, using the Lasso algorithm to select the optimal set of
controls (Section 4.10.4). We limit the list of controls we will use to variables that are either measured at baseline for all households (leadership
status and network indegree centrality) or are unlikely to be aected by
exposure to the safe drinking water program.
The list of controls included in the Lasso algorithm will be the following:



Respondent gender



Household size



Poverty score - 2 USD



Muslim household



Network - indegree centrality



Leader household



The household head has no education



Not educated HH members (%)



Literacy rate in the household



The household owns livestock



The household owns land for cultivation



HH has some toilet facility



Number of rooms to sleep



The oor is made of earth or sand



The roof is made of metal



Mobile phone ownership



Ownership of a motorized vehicle



Wealthy households (top-quintile HH assets index)
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4.L Additional Figures and Tables
Figure 4.L1: Eect of experimental treatments on reported preferences

WTP for first option vs
second

Demand for first option
vs second at equal price
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WTP Incentivized

-400
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200
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Imported vs local

-.1

-.05

0

.05

Local vs external

Notes: Graph shows regression-estimated dierence in outcome variables and
90% condence intervals from a regression on the treatment dummy and union
xed eects. Weights applied. Standard errors clustered by community.
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Figure 4.L2: Heterogeneous responses by xed and varying price
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Figure 4.L3: Heterogeneous responses by incentivization
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Figure 4.L4: Heterogeneous responses by gender
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Figure 4.L5: Heterogeneous responses by poverty status
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Figure 4.L6: Heterogeneous responses by education level

Educated HH head

2000

-2000 -1000

0

1000

2000

0

1000

2000

Difference
.05
.1
-.05

0

Difference
.05
.1
-.05

0

Difference
.05
.1
0
-.05
-2000 -1000
0
1000 2000
Relative price of first option

-2000 -1000
.15

1000

.15

0

.15

-2000 -1000

Local vs External
Take-up of first option
0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1

Imported vs Local
Take-up of first option
0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1

Take-up of first option
0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1

Imported vs External

Non-educated HH head

-2000 -1000
0
1000 2000
Relative price of first option

-2000 -1000
0
1000 2000
Relative price of first option

APPENDICES

381

Figure 4.L7: Heterogeneous responses by religious minority status
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Figure 4.L8: Heterogeneous responses by high income status
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Figure 4.L9: Heterogeneous responses by leader status
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Figure 4.L10: Heterogeneous responses by network indegree centrality
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Figure 4.L11: Heterogeneous responses by baseline involvement in community

decision-making

Involved

2000

-2000 -1000

0

1000

2000

0

1000

2000

Difference
.05
.1
-.05

0

Difference
.05
.1
-.05

0

Difference
.05
.1
0
-.05
-2000 -1000
0
1000 2000
Relative price of first option

-2000 -1000
.15

1000

.15

0

.15

-2000 -1000

Local vs External
Take-up of first option
0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1

Imported vs Local
Take-up of first option
0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1

Take-up of first option
0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1

Imported vs External

Not involved

-2000 -1000
0
1000 2000
Relative price of first option

-2000 -1000
0
1000 2000
Relative price of first option

6919

6919

✓

(0.0005)

(0.0005)

(0.0054)
0.0014***

(0.0062)
0.0008

-0.0055

(0.0013)

(0.0013)
0.0023

0.0045***

0.0017

(2)

(3)

6918

(0.0014)

-0.0001

(0.0059)

0.0203***

(0.0014)

0.0043***

(4)

✓

6918

(0.0010)

0.0044***

(0.0048)

0.0119**

(0.0014)

0.0064***

External

External
(1)

Local vs

Imported vs

Notes: Standard errors clustered at community level.

N

Enumerator FE

Time for WTP elicitation (mins)

Enumerators experience (months)

Instruction time (mins)

Dependent variable: Extreme WTP
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Table 4.L2: Validating intransitive preferences
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Sammanfattning
Deltagandestyrning har blivit ett av de dominerande tillvägagångssätten
i utvecklingssektorn. Det anses vara ett eektivt sätt att införliva lokal
kunskap i planeringen, implementeringen och kontrollen av interventioner
och för att förstärka intressenternas känsla för ägande av projekttillgångarna. För att uppmuntra deltagande och dialog mellan sociala grupper
så främjas vidare ofta initiativ till deltagande som en potentiell kanal
för att skapa ett socialt sammanhang och förstärka demokratiska värden
och praxis. Grundat på dessa premisser har under det senaste årtiondet
utvecklingsprojekt som grundas på samhällsdeltagande erhållit en mycket
stor injektion av nansiering, i synnerhet från Världsbanken, och internationella hjälporganisationer villkorar i allt högre grad tillgången till sina
medel på att det förekommer inslag av mottagardeltagande. På samma
sätt grundas decentraliseringsreformer i utvecklingsvärlden ofta på institutionella sammanhang (t ex bymöten) som motsvarar de som antas i s k
samhällsdriven utveckling (

Community-Driven-Development

(CDD)).

Emellertid ger de existerande bevisen för deltagandestyrningens eektivitet blandade resultat, där framgångsrika erfarenheter av samhällsmobilisering uppvägs av projekt med begränsade välfärdseekter eller vars
utfall snedvrids till den lokala elitens favör. Medan program som innebär deltagande vidare grundar sig på sociala sammanhang och mottagarsamhällens förmåga att lösa problem med gemensamma åtgärder,
har CDD-program så här långt visat sig ha litet eller inget inytande på
sociala sammanhang eller styrning.
Denna

avhandling

fokuserar

på

ett

utvecklingsprogram

för

samhällsdriven utveckling som implementerades i Bangladesh mellan
2015 och 2017. Programmet består av en uppsättning delstudier och
tekniska råd för att tillhandahålla nya källor till säkert dricksvatten i byar
med en hög förekomst av arsenikförorening. Interventionen är lokaliserad
i de nordvästra distrikten i Bogra och Gaibandha och utförs i samarbete
med den bangladeshiska icke-statliga organisationen NGO Forum for
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Public
som

Health.

Min

undersöker

avhandling

vikten

av

består

olika

av

fyra

egenskaper

i

fristående

uppsatser

programutformningen

och CDD-programmens potential att leda till djupgående sociala och
institutionella transformationer i mottagarsamhällen.

Samhällsbidrag

 i form av kontanter, i natura, eller arbetskraft 

utgör en nyckelkomponent i CDD-programmen. Krav på mednansiering
ses som ett sätt att få fram information om preferenser, vilket leder till
högre kvalitet och projekt med bättre inriktade mål, och att öka ägandekänslan när det gäller projekttillgångar, vilket ökar sannolikheten för
en hållbar styrning i framtiden. Samhällsbidragen minskar också kostnaderna för att implementera projektet, vilket är en relevant aspekt när
man undersöker möjligheterna att trappa upp programmen.
Emellertid så är detta tillvägagångssätt långt ifrån okontroversiellt.
Ett krav på nansiella bidrag kan öka de existerande ojämlikheterna, både
mellan och inom samhällen. Existerande empiriska bevis tyder på att
bättre bemedlade samhällen tenderar att självselektera till program för
att minska fattigdomen, speciellt (men inte enbart) när programmet har
en mednansieringskomponent. Kontantbidrag kan överföra större beslutanderätt till lokala eliter och mer förmögna individer, vilket skapar en
kanal genom vilken eliter är lagligt berättigade att kapa åt sig av vinsterna med projektet. Bidrag i form av arbete beskrivs ofta som en form
av

corvée -arbete,

där de fattiga pressas till att bidra i betydligt större

omfattning än de rika.
I
och
av

kapitel
Anna

1

(tillsammans

Tompsett)

samhällen

som

så

väljs

med

utnyttjar
ut

för

Selene
vi

att

den

Ghisol,

Ahasan

slumpartade

erhålla

den

Habib

allokeringen

arsenikdämpande

interventionen för olika krav på bidrag: kontanter, arbete eller inga
krav

på

bidrag.

Våra

resultat

tyder

på

att

krav

på

kontantbidrag

avsevärt minskade viljan att delta: trots att samhällen gick med på att
samnansiera projektet och insatsdelning, så misslyckades de med att
koordinera insamlingen av pengar. Att däremot kräva bidrag i form av
arbete ledde enbart till en liten minskning av projektutnyttjandet. Dessa
heterogena

installationsgrader

mellan

behandlingsgrenarna

leder

till

en mer omfattande minskning i den andel av hushållen som använder
dricksvatten som är arsenikförorenat i samhällen som allokerats till
bidrag genom arbete eller de som slipper ge bidrag.

Samhällsstorlek

Utvecklingsinterventioner

är

ofta

beroende

av

någon slags gemensam samhällsaktion, så som beslutsfattande i grupp,

393

upprätthållandet
eller

styrning.

av

En

en

rik

gemensam
teoretisk

tillgång

litteratur

eller

deltagandekontroll

identierar

era

faktorer

som kan hämma eller underlätta kollektivt agerande, så som etnisk
diversitet,

redan

existerande

ojämlikhet

eller

gruppstorlek.

Till

skillnad från naturliga samhällsegenskaper  som inte kan ändras av
makthavarna, åtminstone på kort sikt  är projektets omfattning en
projektegenskap som nästan alltid ligger inom en makthavares kontroll:
exempelvis huruvida man ska implementera en intervention på bynivå
eller distriktsnivå. Till följd av detta kan fastställandet av huruvida
gemensamma handlingar är mer sannolika att lyckas i större eller mindre
samhällen ha direkta och signikanta policyimplikationer.
För att tillhandahålla kausala bevis för hur gruppstorlek påverkar
kollektivt agerande så utnyttjar vi i kapitel 2 (tillsammans med Ahasan
Habib and Anna Tompsett) en projektregel som genererar en exogen variation i storleken på de samhällen som erhåller arsenikminskningsprogrammet. För att implementera interventionen i samhällen av en hanterbar
storlek så behandlar vi administrativa enheter som är mindre än 250
hushåll som en behandlingsenhet och administrativa enheter som är större
än 250 hushåll som två behandlingsenheter osv, vid andra trösklar som är
multipler av 250.
Genom
på

att

behandlingsenheter

interventionen
deltagandet
är

icke

att

i

vid

desto

installera

installerats
i

utnyttja
större
mindre

så

användningen

så

av

nner
speciellt

överlag

brunnar.

uppnår

skarpa

samhällen

bymötet,

säkra

dessa

att

minskar
bland

mer
Trots

emellertid

säkert

vi

förändringar
en

storleken

implementering

närvaron
kvinnor.

och

det

Större

framgångsrika
de

i

när

ytterligare

av

aktiva

samhällen
det

brunnar

större

grupper

mindre

dricksvatten,

troligen

därför

gäller
som

ökningar
att

lägre

deltagande leder till mindre begränsningar för vad eliten kan tillskansa sig.

Den upplevda nyttan med deltagandestyrning

Utöver poten-

tiella förbättringar i projektutfallen, hävdar förespråkare för samhällets inblandning i leveransen och övervakningen av samhällsservice att samhällsdeltagande har ett reellt värde vid beslutsfattande, speciellt i sammanhang
där innevånarna känner sig frikopplade från makthavarna och den lokala
administrationen. Rådgivande processer kan skapa en känsla av legitimitet
för resursallokering och mottagare verkar ofta värdera att bli konsulterade och inblandade. Samtidigt kan användningen av röst och val bli kostsamma, exempelvis till följd av alternativkostnaden för den tid som ägnas
åt deltagande och de psykologiska kostnaderna för koniktöverläggningar.
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Medan de varseblivna fördelarna och kostnaderna med att delta har fått
liten uppmärksamhet i litteraturen, kan dessa hänsynstaganden ha viktiga
välfärdsimplikationer för mottagarna av deltagandeinitiativ i målgruppen
och de ska nogsamt tas i beaktande när man utformar och utvärderar
dessa interventioner.
I kapitel 3 ger jag belägg i detta ämne genom att beskriva den individuella efterfrågan på deltagande i beslutsfattande såväl som det instrumentella och reella värde som innevånare tillskriver detta. Jag implementerar ett stimulerande s k

lab-in-the-eld

experiment för att framkalla

representanternas vilja att betala för deltagande i beslutsfattande relativt
en alternativ valmöjlighet som är utformad för att ha samma förväntade villkorslösa utfall som deltagandeprocessen. Mina resultat tyder på
att innevånare föredrar att fatta kollektiva beslut genom en inkluderande
process och att dessa preferenser drivs av både instrumentella och reella
överväganden. Ett aktivt beslut att deltaga i beslutsfattande är korrelerat
med egenskaper som är förenade med ett större inytande över beslut (t ex
utbildning och status vad gäller ledarskap) och lägre kostnader för deltagande (t ex kön), vilket tyder på att deltagande i samhällsbeslut är i
högsta grad exklusivt.
Det s k

lab-in-the-eld

experiment som presenteras i kapitel 3 har

fördelen att det noggrant isolerar de instrumentella och reella värdena
av inkluderande institutioner. En uppenbar oro är i vilken utsträckning
mina resultat kommer att utsträcka sig till att omfatta sammanhang där
deltagande i beslutsfattande tillämpas på samhällsbeslut i den verkliga
världen och alternativa beslutsprocesser i den verkliga världen. I kapitel 4 (tillsammans med Ahasan Habib och Anna Tompsett) så tar vi itu
med dessa beaktanden genom att framkalla sanningsenliga individuella
utvärderingar för olika typer av institutionella arrangemang vad gäller
en framtida säkert vatten-intervention: 1) samhällets egna redan existerande lokala institutioner; 2) beslutsfattande av utomstående (anställda
i projektet); och 3) importerade demokratiska och inkluderande institutioner.
Vi nner att de esta hushåll föredrar beslutsfattande av samhället
framför beslutsfattande av utomstående, vilket tyder på att hushållen
värderar autonomi och att konsulteras och involveras i beslut som
rör deras samhälle. Samtidigt föredrar de esta hushåll importerade
institutioner framför sina egna lokala institutioner. Preferenserna drivs
delvis

av

de

svarandes

socioekonomiska

bakgrund

och

inytelserika

grupper tillskriver lokala institutioner ett högre värde. Dessa resultat
tyder på att lokala institutioner inte speglar majoritetens preferenser och
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kan domineras av traditionella eliter.

Institutionell

utveckling

En

gammal

trosats

inom

utvecklingspraxis är att exponeringen för demokratiska eller inkluderande
beslutsprocesser kan leda till institutionella förändringar. I princip så
kan exponering för CDD-projekt påverka lokala institutioner genom era
kanaler, exempelvis genom att skapa sociala sammanhang, förstärka
kapaciteten till gemensamt agerande, vilket driver på en lärandeprocess
när det gäller dynamiken och utfallen av deltagande i beslutsfattande,
eller att stärka de demokratiska värdena och praxis.
Emellertid så verkar inte exponeringen för CDD-program påverka
styrningen och lokala institutioner. En möjlig förklaring är helt enkelt
att

den

temporära

erfarenheten

av

demokratiska

och

inkluderande

institutioner inte ökar det värde som innevånarna förknippar med dessa.
I kapitel 3 och kapitel 4 testar vi direkt denna förklaring. Vi utnyttjar en
slumpartat tilldelad exponering för inkluderande institutioner genom
CDD-programmet

för

att

ge

bevis

för

huruvida

en

exponering

för

deltagandepraxis ändrar innevånarnas preferenser för demokratiska och
inkluderande institutioner.
I kapitel 3 förlitar jag mig på preferenser och övertygelser som mäts
genom det s k

lab-in-the-eld

experimentet. Mina resultat tyder på att in-

nevånare föredrar att ta kollektiva beslut genom en inkluderande process
och att dessa positiva värderingar förstärks genom exponeringen för CDD
programmet. Den totala eekten drivs främst av en ökning av det värde
som innevånare tillmäter den inkluderande beslutsfattandeprocessen i sig,
ovanför och bortom instrumentella överväganden. I kapitel 4 testar vi huruvida preferenser vad gäller alternativa beslutsprocesser för en framtida
säker vattenintervention skiljer sig i samhällen som tidigare har exponerats för demokratiskt och inkluderande beslutsfattande under det tidigare
CDD-programmet.
Den återstående viktiga frågan är: är dessa förändringar i värdet för
innevånarna av inkluderande institutioner och deltagande tillräckliga
för att leda till förändringar i deltagandet i val rörande den verkliga
världen och, slutligen, i lokal styrning? I överrensstämmelse med den
tidigare litteraturen tyder våra bevis på att svaret är ett kvalicerat
nej, åtminstone på kort sikt. En möjligt förklaring är att institutioner
är bestående och begränsade av de existerande sociala och politiska
strukturerna i samhället och realiserade institutioner kan helt enkelt inte
på ett verkligt sätt spegla de sociala och politiska preferenserna hos
majoriteten av befolkningen.
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SAMMANFATTNING

Avslutande kommentarer

Denna avhandling syftar till att öka

vår förståelse av deltagandestyrning, genom att studera hur man ska utforma framgångsrika utvecklingsprogram som innebär deltagande och decentraliseringsreformer och huruvida dessa initiativ kan driva på bredare
sociala och institutionella förändringar. Kapitel 1 och 2 har direkta implikationer för beslutsfattare som utformar program för deltagande och
decentraliseringsreformer, vilka visar att några av utformningsvalen  att
kräva bidrag från samhället och den omfattning i vilken projektet ska implementeras  kan vara avgörande för hur väl de samhällsbaserade besluten
lyckas och det gemensamma agerandet. Kapitel 3 och 4 visar att exponering för deltagandeinitiativ förändrar hur innevånare värderar nya
demokratiska och inkluderande institutioner. Trots att dessa förändringar
i preferenser inte är tillräckliga för att medföra förändringar i deltagandebeteendet i den verkliga världen eller ett ökat införande av inkluderande
institutioner på kort sikt, kan de utgöra en grogrund för uppföljande interventioner för att stärka civilsamhället och stödja innevånarnas engagemang i allmänna konsultationer och efterfrågan på politiska förändringar.
Med denna avhandling hoppas jag också dra uppmärksamhet till och stimulera diskussionen kring några förbisedda aspekter av deltagandestyrning
och att skapa nya vägar för framtida forskning om dessa ämnen.
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