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Abstract

This study aims to understand the barriers to improving the targeting of policy instru-
ments. Focusing on the case of arsenic-safe governmental tubewells in rural Bangladesh,
we conducted a lab-in-the-field experiment to evaluate the separate and joint impacts
of two obstacles: lack of information and incentive misalignment. This pre-analysis
plan presents the details of our experimental design and survey and our plan for how
to analyze the resulting data.
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1 Introduction

In many developing countries, effectively targeting policy instruments remains challeng-
ing due to the difficulty of identifying those most in need (Alatas et al., 2012; Blumenstock
et al., 2015; Haushofer et al., 2025). Yet, even when such information barrier is removed
and policymakers can perfectly identify the most impactful resource allocation, corrup-
tion and misaligned incentives often prevent the realization of such optimal allocation in
practice (Olken and Pande, 2012).

This paper explores the separate and joint effects of information and incentive misalign-
ment in the optimal targeting of policy. We focus on rural Bangladesh, where more than
60 million people are exposed to drinking water with arsenic levels higher than the WHO
guideline-and where the suboptimal allocation of public, arsenic-safe governmental wells
have been subject to significant elite capture (Human Rights Watch, 2016; Mobarak and
van Geen, 2019). We combine a quasi nation-wide arsenic field test data comprising 6.3
million wells with machine learning models of well-water arsenic to develop an interac-
tive website displaying localized arsenic contamination status (“arsenic information dash-
board”). We then conduct a lab-in-the-field experiment involving 200 local policymakers
who hold discretionary authority in allocating the governmental tubewells. The policy-
makers are randomly assigned into three treatments: (1) an “information treatment” in-
volving the arsenic information dashboard, (2) an “incentive” treatment, where the policy-
makers are incentivized to prioritize high-arsenic neighborhoods, and (3) a joint interven-
tion combining the two. The experiment is designed to be highly realistic and high-stakes,
using real applications from villagers for public tubewells and involving a real probability
of the representatives’ stated preferences being realized.

This pre-analysis plan describes the set-up and the structure of the lab-in-the-field ex-
periment in detail, and presents the survey that accompanied the experiments. We also
discuss—and commit to—our plans for how to analyze the resulting data that will be col-
lected from the experiment.

2 Well-water Arsenic in Rural Bangladesh

2.1 Arsenic in Rural Bangladesh: An overview

Naturally occurring arsenic in shallow groundwater is among the largest environmental
health risks in the developing world, affecting hundreds of millions of people globally
(Podgorski and Berg, 2020). In rural Bangladesh, following a decades-long public health



campaign that moved rural households away from microbially contaminated surface wa-
ter sources and towards groundwater drawn from shallow hand-pumped tube wells, an
unanticipated consequence emerged: a large share of the shallow Holocene aquifers un-
derlying the Bengal Basin is naturally enriched in dissolved arsenic (British Geological
Survey and Department of Public Health Engineering, 2001). More than 60 million peo-
ple in Bangladesh drink water with arsenic concentrations above the World Health Orga-
nization guideline of 10 g/L (Flanagan et al., 2012), and exposure of this magnitude is
estimated to generate on the order of 100,000 deaths annually (Quansah et al., 2015).

The health and economic consequences of chronic exposure are well documented. Long-
run cohort evidence from Bangladesh finds that individuals drinking water with arsenic
concentrations above 100 g/L face roughly a 100% increase in the all-cause mortality
risk of unexposed individuals (Argos et al., 2010). Beyond mortality, chronic arsenicosis is
associated with adverse pregnancy and infant health outcomes (Quansah et al., 2015) and
with substantial losses in labor productivity (Pitt et al., 2021). Further, recent evidence (Wu
et al., 2025) indicates that switching away from a contaminated well measurably lowers
mortality risk, highlighting the importance of risk mitigation measures.

Two features of the geography of well-water arsenic contamination are central to the de-
sign of this study:.

Depth. Arsenic concentrations are strongly related to sand characteristics of sediments,
and hence to tube well depth. Shallow tube wells accessing Holocene era aquifers—the
overwhelming majority of privately installed wells—draw from the aquifers most likely to
be contaminated, whereas deeper aquifers from the Pleistocene era sediments are typically
arsenic-safe (Horneman et al., 2004).

In practice, there are two ways through which a villager could access arsenic-safe aquifers.
First, in cases where the safe aquifer exists at depths accessible to private tube well in-
stallers (with inexpensive drilling technology), a household can opt to install a well to
sufficiently deep levels upon new installation. Second, when the safe aquifer exists be-
yond the reach of such private, village-level installers (i.e., beyond 300 feet), then a gov-
ernmental well (called “DPHE wells,” from the Department of Public Health Engineering
(DPHE), the governmental body in charge of drinking water source policy) is necessary.
Nevertheless, a DPHE well costs roughly USD 1,000 per well, an order of magnitude larger
than what a typical rural household will finance privately. This makes publicly-installed
wells a coveted resource subject to heavy oversubscription. The allocation of this DPHE
wells is the target of our intervention.



Fine-grained spatial heterogeneity. Contamination varies sharply not only across dis-
tricts and upazilas but within unions, across neighboring mauzas (collection of one or more
villages), and across neighboring villages. This spatial granularity is economically rel-
evant for allocation. Because the number of wells a union receives is fixed by budgetary
convention (Section 2.2), the public health return to a given year’s allocation is determined
almost entirely by which villages within the union receive the wells. Two allocations of iden-
tical size within the same union can differ significantly in the number of arsenic-exposed
households they reach.

Until recently, the fine-grained information required to act on this heterogeneity did not
exist in usable form. That changed with DPHE’s Arsenic Risk Reduction Program (ARRP),
a quasi-nationwide field-testing campaign that tested approximately 6.3 million drinking-
water wells across roughly 300 upazilas between 2021 and 2023, recording each well’s
geographic coordinates, depth, ownership type (public or private), and field-kit arsenic
reading.! ARRP makes village-level contamination rates measurable at national scale for
the first time.

ARRP is nonetheless not a census of drinking-water wells. Testing was capped at 2,500
wells per union (Figure 1), with the consequence that roughly one third of villages na-
tionwide contain no tested well. Since the allocation problem we study is precisely the
within-union, across-village one, these gaps are not innocuous: a decision aid built on
tested villages alone would systematically omit a third of the candidate sites. We therefore
gap-fill untested villages using a machine-learning predictor of well-level arsenic safety —
a random forest (Breiman, 2001) with 500 trees, taking well longitude, latitude, and depth
as inputs — fit separately by district using wells from the district and its neighbors so as to
preserve spatial continuity across district boundaries.> Model performance is evaluated
by grouped cross-validation: rather than splitting individual wells, we hold out all wells
in a random third of villages, aggregate predictions to the village level, and compare pre-
dicted to realized shares of unsafe wells. This mirrors the spatial cross-validation practice
in the ecological prediction literature (Meyer et al., 2019) and rules out the possibility that
measured accuracy reflects memorization of village identities rather than genuine out-of-
sample spatial prediction. Across nearly all districts, out-of-sample RMSE for village-level
contamination rates is smaller for the random forest than for a kriging-type OLS bench-
mark using polynomial functions of coordinates and depth, and is smaller on average

Field-kit readings were recalibrated against laboratory analysis of a random subset of samples processed
in DPHE laboratories; see Khan et al. (2025). After cleaning to remove duplicates, coordinate outliers, and
non-drinking-water wells, we work with approximately 6.0 million wells.

2The outcome is a graded safety score constructed from the field-kit thresholds, taking the value 1 for
readings at or below 10 g/L, 0.5 for readings of 25 or 50 g/L, and 0 for readings strictly above 50 g/L,
following the laboratory validation in Khan et al. (2025).
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Figure 1. Incomplete arsenic testing in the ARRP campaign

Notes: Figure illustrates the incomplete coverage of wells in the Arsenic Risk Reduction Program (ARRP)
field arsenic test campaign. The distribution of well tests per union are shown in blue, versus the number
of households of the same unions in yellow.

than the standard deviation of village-level contamination rates —i.e. the predictions are
informative relative to the unconditional mean.

2.2 Current policy approaches to arsenic risk mitigation

The Government of Bangladesh has recognized arsenic contamination as a public health
priority for over two decades and has committed substantial resources to mitigation. The
operational responsibility rests with the DPHE, the government body charged with allo-
cating and installing arsenic-safe public wells. The core instrument is the publicly financed
deep tube well, installed free of charge to the recipient community.

The allocation process. Allocation is application-driven and highly decentralized. In
each fiscal year, villagers submit applications to their local union parishad (UP) office
and/or the local DPHE office requesting installation of a well in their village. Bangladesh
is divided into roughly 500 upazilas, each comprising on average about 70,000 households;
each upazila is subdivided into unions of roughly 5,000 households, and each union con-
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Figure 2. Out-of-sample performance of machine learning-based downscaling approach

Notes: Figure compares, in all districts with ARRP data, the out-of-sample RMSE (root mean squared error)
of a krigging OLS model (green) versus that of a random forest-based downscaling model (red). The his-
togram is drawn by 50 different random sampling of sample draws, with sample drawn at the village level to
avoid underestimations of the true bias rate. The standard deviation of village-level arsenic contamination
shown in dotted black vertical line.

tains on average 13 villages. Within each union, a single Union Parishad chairperson
(henceforth “union leader”), the elected representative at the union level,®> decides which
of the submitted applications applications will receive half of the budgeted DPHE wells.
The remaining half of the budgeted wells are decided by the local Member of Parliament
(MP), who represents on the order of 50,000-70,000 households. While the union leaders
and MPs are formally advised by the upazila-level DPHE engineer, the engineers’ roles
have traditionally been relegated to managing the logistics of the wells” installation and

their subsequent maintenance.*

The equity norm and the locus of discretion. Historically, the upazila-wide well budget
has been divided evenly across the upazila’s unions. This is a strong and durable equity

convention: in past years each union within an upazila has received the same number of

3Note that after the July Uprising of 2024, many union leaders-who are in principle apolitical-went into
hiding, for their suspected ties to the deposed Awami League party. Under such cases, the elected union
leaders were substituted by an interim chairperson who were either assigned from a district-level bureau-
cratic, nominated among the union parishad’s village-level representatives, or were taken over by the UP
secretary, a bureaucrat formerly charged with day-to-day operations of the union.

4Upazila DPHE offices are formally headed by Assistant Engineers (AEs), the entry-level cadre position
for engineers who have passed the Bangladesh Civil Service examination. In practice most upazila offices are
staffed by Sub-Assistant Engineers (SAEs), recruited through DPHE-specific examinations into non-cadre
positions; the upazila-level officer is thus referred to colloquially as the SAE. We use “upazila engineer”
throughout.



wells, and we do not expect it to be violated over the study period.” The consequence is
analytically convenient and substantively important: because the extensive margin (how
many wells a union receives) is fixed by convention, essentially all of the discretion that
determines the public health return to the annual allocation operates on the intensive mar-
gin — the choice of which mauzas (villages) within the union receive that union’s wells. Union
leaders and the upazila engineer face a within-union targeting problem, and that is the de-
cision this study intervenes on. In the fiscal year covering our lab-in-the-field experiment,
DPHE policy sets the union-level budget at four wells.

Two barriers to efficient allocation. Despite the scale of public investment, the realized
allocation of DPHE deep wells falls well short of the total reduction in arsenic exposure
the same budget could achieve. Administrative records and prior research document that
placement bears little relation to measured contamination and is vulnerable to elite cap-
ture (van Geen et al., 2016; Mobarak and van Geen, 2019). We take two distinct barriers to
be operative, and the experiment is designed to separate them.

First, an information barrier. Even where decision-makers are motivated to target high-
arsenic villages, they may not know which villages these are. Although the ARRP cam-
paign has made within-union contamination patterns measurable, that information has
not been translated into a form usable by the officials who actually allocate wells.

To assess the existence of policy-relevant arsenic information at the union level, we elicit
predictions of mauza-level arsenic contamination rate from DPHE upazila-level engineers,
who nominally advise the union leaders on arsenic levels and local water quality in gen-
eral. A comparison of the engineers’ predictions with true arsenic contamination levels
show that, however, while engineers exhibit acceptable knowledge of which unions in their
upazila are high in arsenic, but pronounced deficiencies in identifying high-arsenic villages
within a union (Appendix Figure B3) — precisely the margin on which their discretion
operates. Engineers asked to estimate mauza-level contamination rates (for ARRP-tested
mauzas) produced estimates far from the measured values (Appendix Figure B3). This
strongly suggests that the union leaders do not possess the relevant information in prior-

itizing high-arsenic mauzas within their unions.

Second, an incentives barrier. The upazila engineer is an advisor, not a decision-maker,
and formal authority over which applications are approved rests with elected representa-
tives (i.e., union leaders). Approval decisions are shaped by political considerations, by
the relative organizational strength of the communities submitting applications, and by

5We treat the per-union well budget as fixed for the purpose of constructing our primary outcome. Where
we observe deviations—which we expect to be very rare-we will assess the robustness of results to dropping
the affected unions.



the intensity with which local leaders press particular requests. Engineers’ recommen-
dations are therefore only partially adopted, and technically stronger sites are sometimes
displaced by weaker ones. Moreover, the officials involved are multitasking agents: well
allocation is one of many responsibilities, and attention devoted to improved targeting
competes with other duties. Under these conditions better information alone need not
translate into better allocation — it may simply be unused.

These two barriers motivate the cross-randomized design set out in Section 3, which pairs
an information treatment (access to an “Arsenic Information Dashboard” presenting sub-
union contamination status, allowing digitization of the year’s applications, and simulat-
ing the public health consequences of alternative allocations) with an incentive treatment
(a tournament awarding a discretionary “bonus” deep well to leaders whose stated allo-
cations best prioritize high-arsenic villages).

3 Survey and Experiment Design

3.1 Overview

The experiment is a lab-in-the-field exercise embedded in the delivery of a field interven-
tion. It is administered to Union Parishad (UP) chairpersons, henceforth “union leaders,”
at the moment at which the Department of Public Health Engineering (DPHE) allocation
cycle for fiscal year 2026 /27 is under way, and it uses the real applications for deep tube-
well installation that the union leader’s union has received in that cycle. Two barriers to

arsenic-minimizing allocation are manipulated independently:

1. Information. Union leaders lack spatially disaggregated knowledge of arsenic con-
tamination within their own union. We provide access to the Arsenic Information
Dashboard (D00000000000000000000000000, sample ID: 00000000, password: 00000),
which maps mauza-level contamination built from the Arsenic Risk Reduction Pro-
gram (ARRP) testing of 6.3 million wells and the ML downscaling algorithm, al-
lows applications to be digitized, and scores candidate allocations by the number of
arsenic-exposed families they reach.

2. Incentives. Union leaders may not internalize the public-health return to arsenic
targeting. We run a tournament in which chairmen whose selected wells go to the
highest-arsenic mauzas are awarded an additional deep tubewell (“bonus tubewell”)
that they may place at their own discretion.


https://nolkup.info/arrpPAP

The two interventions are cross-randomized at the union level, yielding four arms (Sec-
tion 3.3). In every arm the union leader is asked to select the four applications he would
most like to see installed—his preferred allocation—from the union’s real application pool.
In the two arms without the tournament, incentive compatibility is instead supplied by a
truth-telling device: among lottery-winning unions, one of the four wells the union leader
named is installed at random, so naming a well is a costly and consequential act, but the
enumerator is explicitly directed to inform the union leader that the arsenic content of the
named wells is explicitly irrelevant to the leader’s payoff.

3.2 Setting, Sample, and Respondents

Sampling frame. The frame comprises 250 unions drawn from 23 upazilas in three dis-
tricts of the Chattogram division: Brahmanbaria (7 upazilas), Chandpur (3 upazilas), and
Cumilla (13 upazilas). The three districts were chosen for their high levels of arsenic and
for the large number of upazilas and unions that were tested by ARRP. Unions per upazila
range from 5 to 16. These unions are the universe loaded into the survey instrument’s cas-
cading district-upazila—union selection lists. Of the 250 randomized unions, 200 are “ac-
tive” and 50 are held as a replacement pool (Section 3.7). Active assignment is preloaded
into the instrument as a server dataset (J0UD0000D0000D0000000000) and is retrieved at
the start of each interview by the union ID. Note that the ML-based downscaling method
showed exceptional performance in these three district (Figure 2).

Respondent. The respondent is the union leader—one per union, and the leaders do
not have discretionary authority on the allocation of wells outside of their own union.
So the union is simultaneously the unit of randomization, the unit of treatment, and the
unit of observation. The leader directs the upazila-level DPHE engineer on which applica-
tions to approve within his union; the upazila budget has historically been divided evenly
across unions, so the leader’s discretion operates over the within-union placement of a
fixed number of wells. This institutional fact is what makes the union the natural unit at
which to define our primary outcome.

Prevention of spillovers using credentials. The information treatment of the interven-
tion involves providing union leaders with an access to a website that illustrates the local-
ized arsenic contamination status to union leaders (see below for details). Although tra-
ditional conventions stop outside union leaders exercising authority on a different union
leader’s decisions, we further block the possibility of spillover by assigning individual IDs
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Figure 3. Timeline of intervention delivery, the lab-in-the-field experiment, and follow-up.

Notes: Randomization is conducted in R with a fixed seed over the 250-union frame; 200 unions are active
and 50 are held as a replacement pool. Collection of FY2026/27 applications and their entry into the Ar-
senic Information Dashboard are hard eligibility gates. Experiment-funded wells — bonus wells in T1 and
T3, lottery wells in Control and T2 — are installed following adjudication. The dashed outline denotes a
prospective follow-up not pre-specified in this plan; the endline visit is anticipated in the second half of
2027, with timing and scope to be arranged. Dates in coral denote a period rather than a point: DPHE in-
stallation of the FY2026/27 allocated wells proceeds throughout the fiscal year on its own schedule and is
not manipulated by the experiment. Milestones shown in gray on the spine are discrete events.

and Passwords to each union leader. The usage of each ID and password is tracked in real

time and archived on a server.



Further, we note that in the lab-in-the-field environment, spillovers across union leaders
are very likely immaterial. This is because there are two types of spillovers possible:

1. Treated union leaders may share their credentials with control union leaders, or in-
fluence the control union leaders” decisions. This is unlikely because we elicit the
preferences immediately, and it is against traditional conventions for a given union
leader to intervene on a different union’s well allocations. The strong spatial het-
erogeneity in arsenic contamination across unions also means that the information
from one union will be of little utility in other unions.

2. Treated union leaders may learn about the number of applications and applicants
from other union leaders, upon the latter’s sharing of credentials. Although thisis a
possibility, it is not clear how such information would affect the preferred applications
of the union leaders.

We will, however, test for spillovers by assessing the relationship between treatment ef-
fect and the time elapsed between the first union treatment in each upazila (discussions
across upazila borders are very unlikely). A positive correlation between . We also note
that spillovers are a possibility for realized, not lab-in-the-field elicited, allocations of DPHE
wells, as there are significant lags between the conferral of information and the actual deci-
sion. Although such realized outcomes are not part of this PAP, we will take the spillovers
into consideration in the analysis of administrative data (on actual well allocations).

Eligibility. A union enters the experiment only if it satisfies two screens, all implemented
as hard gates in the instrument:

1. Real applications in hand. The enumerator must confirm that the FY2026/27 appli-
cations were collected in advance from the upazila DPHE engineer (SAE/AE) and
from the union leader himself, and that they were entered into the dashboard be-
fore the visit (00000000000000000000000, 00000000000000000000000).  If either is
false the interview does not proceed.

2. A non-trivial choice set. The union must have strictly more than five applications,
i.e. at least six (00000D000000D00, DOODOOOODODOODODOOD). Because the union leader
selects four wells, six is the minimum pool size at which the selection problem is
informative. Unions failing this screen are recorded as ineligible and dropped.

We additionally record how many of the applications originate from the union leader
himself (J0000000000000000000000000) and from the DPHE engineer (D00C000000000000000000000000).

10



These counts are pre-specified covariates: they measure the extent to which the choice set
was furnished by the decision-maker.

3.3 Treatment Arms

Table 1 summarizes the 2 x 2 design. The information factor is the Arsenic Information
Dashboard; the incentive factor is the form of the well prize (arsenic-contingent tourna-
ment versus arsenic-neutral lottery). Both factors are held fixed within a union.

Table 1. Experimental design: information % incentives

Arm Label Dashboard Tournament Prize structure

Control Control No No Lottery; 1 of the 4 named wells in-
stalled at random

T1 T1 No Yes Bonus well to chairmen targeting
highest-arsenic mauzas

T2 T2 Yes No Lottery; 1 of the 4 named wells in-
stalled at random

T3 T3 Yes Yes Bonus well to chairmen targeting
highest-arsenic mauzas

Notes: 50 unions per arm; a fifth group of 50 unions is held in reserve for replacement. In the tour-
nament arms the bonus well is awarded on the arsenic ranking of the four named wells, but the union
leader may site the bonus well anywhere in his union—it need not be one of the four. In the lottery
arms enumerators are scripted to state explicitly that the content of the allocation does not affect the
union leader’s chance of winning.

3.3.1 The information treatment: Arsenic Information Dashboard

In T2 and T3 the enumerator introduces the dashboard on a tablet and delivers a scripted
three-part tutorial:

1. the mauza-level arsenic contamination map (C000000000000C0O00O);

2. entry of the wunion’s applications into the “simulate allocations” tab
(000000000000000000000000000);

3. use of the simulator to identify allocations that maximize arsenic impact, i.e.
that approach a score of 100% and the maximum number of families reached
(0000C000000000000000000a0).

11



(a) Arsenic map (b) Application information

(c) Allocation simulation

Figure 4. The Arsenic Information Dashboard shown to chairmen in T2 and T3.

Notes: Figure shows the three main features that are provided to the “information” treatment group in the
T2 and T3 arms. Each union leader is given a unique ID and password code, thus not being given access to
other unions’ arsenic status. The example is taken for the Chhayfullakandi union, in Brahmanbaria district.

Treated chairmen also receive a printed access sheet with login credentials and a mauza-
level arsenic contamination table on the reverse (J0000000000000000, DO0DOOO0O0ODOODODOO),
so that the information persists beyond the visit and beyond connectivity constraints. See
Appendix Figure Bl for an example. Delivery is reinforced by an official letter from the
central DPHE office delivered by mail to the upazila DPHE engineer office, which estab-
lishes that the dashboard is a government-sanctioned instrument rather than a researcher
artifact. The dashboard also bears the official logo of the DPHE, obatined under approval
from the central DPHE office.

12



3.3.2 The incentive treatment: the bonus-well tournament

In T1 and T3 the introduction states that a budget of “bonus wells” exists and that the
criterion for winning will be explained later in the visit; enumerators are instructed not to
reveal the criterion, and not to mention arsenic, at this stage. Later—immediately before
elicitation in T1, and after the pre-treatment knowledge module in T3—the enumerator
discloses the criterion: whether the union leader wins depends on whether the four wells
he names are sited in high-arsenic mauzas, evaluated against the DPHE-partnered mauza-
level contamination dataset, with top chairmen awarded by the end of August 2026. Two
teatures of the prize are emphasized. First, the union leader has full control over the bonus
well’s location. Second, the bonus well need not be one of the four wells he names. The
tournament therefore rewards the informational content of the reported allocation without
constraining the union leader’s ultimate discretion, which keeps the elicitation from be-
coming a constrained-choice problem.

In Control and T2 the same well budget is described as “allocated wells” distributed by
a lottery across participating unions, with one of the union leader’s four named wells
installed at random if his union wins. In T2, where the dashboard makes arsenic tar-
geting feasible, the script is explicit and repeated: changing the allocation toward high-
arsenic mauzas does not improve the union leader’s lottery chances, and enumerators are
instructed not to press the union leader to revise.

3.3.3 Credibility devices

Because both prizes are only credible if the union leader believes wells will actually be
installed, three devices are used in every arm: the enumerator introduces the team as NGO
Forum for Public Health working in collaboration with DPHE; the enumerator discloses
that there have been letters sent from the central DPHE to the upazila’'s DPHE engineer
office for cooperation; the union leader is given an official letter from NGO Forum restating
the terms of his arm (see Appendix Section A), so that nothing material rests on recall of
the verbal script (DO000OOO0000000OO). At the close of the visit the union leader is told that
the team will return at the end of FY2026/27 (J00000000DOD000OOD).

3.4 Blinding and Enumerator Fidelity

The arms differ in what may be said and in what order, so enumerator error is a first-order
threat. Three safeguards are built into the instrument.

Deferred introduction. The form opens with an instruction not to introduce oneself yet,
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because the introduction is arm-specific (J000000000000000000). All arm-specific content
sits inside groups whose relevance conditions are keyed to the preloaded assignment.

A comprehension gate. The enumerator is shown the assignment group and the treatment-
arm table, then asked independently whether this union receives the bonus-well tourna-
ment and whether it receives the dashboard and arsenic information sheet. Answers are
compared against the preloaded values; only if both match (000000000000000000000= 1)
does any union leader-facing module become relevant. A mismatch triggers a correction
screen that restates the union’s arm and requires the enumerator to confirm having re-
read the arm table before proceeding. See Appendix Figure ?? for the table that is shown
to the enumerator.

Scripted disclosure order. The words “arsenic” and “website” are prohibited in the intro-
duction of every arm. Disclosure points are fixed by the form’s sequence rather than left

to enumerator judgment.

3.5 Survey Flow

Table 2 gives the module order by arm. The common backbone is: enumerator checks —
arm-specific introduction — union leader characteristics — digitization and display of the
real application list — (arm-specific disclosures) — elicitation of the preferred allocation
— stated motivations — arsenic knowledge — closing letter — interview-environment
module. What varies is what the union leader knows when he names his four wells.

3.5.1 Union leader characteristics

Before any disclosure we collect a common battery: age, sex, highest completed educa-
tion (and undergraduate field of study for degree-holders), prior post, route into office,
whether the union leader was in post at the advent of the July uprising, intention to con-
test the next UP election, months of tenure in the post, years of prior public service, and
residence and childhood mauza or union. Two features of this battery deserve note. First,
the route-into-office variable distinguishes chairmen elected by their Union Parishad peers
(which commonly consist of the chairman and board members-all elected from villages,
except for the Secretary), elected by the general public, and assigned by the interim gov-
ernment via the UNO or District Commissioner—variation in the accountability channel
that is specific to the current political moment and that we expect to moderate responsive-
ness to both treatments. Second, the residence and childhood-mauza items let us construct
whether the union leader’s own mauza is among the high-arsenic mauzas of his union, and

14



Common module Arm-specific (neutral) O Incentive disclosure O Information disclosure D Elicitation

Control T T2

lottery well - no dashboard bonus-well tournament dashboard - lottery well

Enumerator checks - eligibility screens - comprehension gate

real i in hand; >5 ications; arm i against preload
Introduction: Introduction: Introduction:
lottery well bonus well (criterion withheld) lottery well
l l “arsenic” and “website” prohibited in every introduction l
Union leader ch istics (p battery)

age - education - route into office - tenure - residence and childhood mauza

! ! !

Real FY2026/27 application list digitized, loaded, photographed
numbered choice set fixed; paper fallback if connectivity fails

!

Arsenic knowledge
ranking (pre)

INCENTIVE DISCLOSURE
Tournament criterion

disclosed: arsenic targeting

INFORMATION DISCLOSURE

Dashboard introduced:
map - applications -
allocation simulator

T3

dashboard + tournament

l

Introduction:
bonus well (criterion withheld)

l

!

Arsenic knowledge
ranking (pre)

INCENTIVE DISCLOSURE

Tournament criterion
disclosed: arsenic targeting

INFORMATION DISCLOSURE

Dashboard introduced:
map - applications -
allocation simulator

l

Reminder: lottery terms
(allocation content irrelevant,
stated and repeated)

Reminder: lottery terms

: : Reminder: tournament terms
(allocation content irrelevant)

l

Reminder: tournament terms

Preferred allocation
elicited: 4 wells named

Information set: information only

Preferred allocation
elicited: 4 wells named

Information set: incentive only

Preferred allocation
elicited: 4 wells named

Information set: neither

Preferred allocation
elicited: 4 wells named

Information set: information + incentive

! ! !

Open-ended motivations Open-ended motivations Open-ended motivations
for the allocation for the allocation for the allocation

l

Allocation score
fed back to leader

l

!

Open-ended motivations
for the allocation

Printed access sheet +
arsenic table provided

Printed access sheet +
arsenic table provided

l

Arsenic knowledge Arsenic knowledge Arsenic knowledge
ranking (post) ranking (post) ranking (post)
only measurement only measurement second measurement

l l l

Closing letter restating arm terms - notice of return visit
official NGO Forum letter; nothing rests on recall of the verbal script

! l l

Intervi i P )

l

Arsenic knowledge
ranking (post)

ssecond measurement

l

Figure 5. Flow of the lab-in-the-field experiment by treatment arm
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Table 2. Module order by arm

Module Control T1 T2 T3
Enumerator checks; eligibility; comprehension gate 1 1 1 1
Arm-specific introduction (lottery vs. bonus well; ar- 2 2 2 2

senic and dashboard not mentioned)

union leader characteristics 3 3 3 3

Application list digitized, loaded, photographed 4 4 4 4

Arsenic knowledge ranking (pre) — — 5 5

Tournament criterion disclosed (arsenic) — 5 — 6

Dashboard introduced; three-part tutorial — — 6 7

Reminder of prize terms 5 6 7 8

Preferred allocation elicited (4 wells) 6 7 8 9

Open-ended motivations for the allocation 7 8 9 10
Allocation score fed back to union leader — — 10 —
Access sheet / arsenic table provided — — 11 1
Arsenic knowledge ranking (post) 8 9 12 12
Closing letter (Appendix Section A); notice of June 9 10 13 13
2027 return

Interview-environment module (enumerator) 10 11 14 14

Notes: Numbers are within-arm order, not comparable across columns. In Control and T1 the arsenic
knowledge ranking is asked once, after elicitation; “pre” therefore does not exist in those arms and the
single measurement is the post measurement. In T2 and T3 it is asked twice, before and after dashboard
exposure, so the pre measurement can serve as a heterogeneity dimension and the post measurement
as a check that the information was absorbed. See Section 3.8 on the ordering of the T3 pre-ranking
relative to the tournament disclosure.

whether his selected wells go to it, which separates targeting from self-dealing. Because
this battery is administered before any treatment content, it is pre-treatment for all arms
and is admissible as a covariate and as a heterogeneity dimension.

3.5.2 Construction and display of the choice set

The enumerator loads the union’s real FY2026/27 applications into the dashboard and
photographs the resulting numbered list; the union leader then selects by list number (Fig-
ure 4c). Where connectivity fails due to poor internet connections (JD000C0000000000000C000=
0), the enumerator writes the list on paper with the columns Caretaker name / Mauza / Fam-
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Figure 6. Dashboard website accessed by enumerators, for Control and T1 unions

ilies served by the well / Data source, photographs it, and uploads the digital record once
back in coverage. The photograph is the archival record of the choice set: it fixes both
the option set and the numbering used by the union leader, which is what allows us to
map choices to mauzas and thus to arsenic levels ex post. Connectivity mode is retained
as an implementation covariate, since in no-connectivity unions the T2/T3 union leader

experiences the information as a static table rather than an interactive map.

Further, note that the dashboard is used in Control/T1 unions too, but in these unions
it is only the enumerator who accesses the website. The website is only used to store and
upload the collected applications (Figure 6).

3.5.3 Preferred allocation elicitation

The union leader names, in order, the first through fourth wells he would like installed
(D000000DO0D0ODOO). The budget of four is set by DPHE policy for FY2026/27, so the elic-
itation reproduces the union leader’s actual decision problem rather than a hypothetical
one. Selections are recorded as application numbers from the photographed list and are
merged ex post to mauza identifiers and to ARRP mauza-level contamination, from which
the arsenic-exposure-reduction score of the reported allocation is computed as described
in Section 4.

Immediately afterwards the union leader is asked, open-ended, what considerations en-
tered his choices, with reasons recorded as a comma-separated list (J000000000000000).
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These will be coded into a fixed taxonomy (applicant need, water quality, village-level eq-
uity, opinions of elected representatives, opinions of unelected elders, own constituency,
other)®.

In T2 only, after the allocation is recorded, the enumerator reports the allocation’s score
back to the union leader, with the explicit instruction that the union leader is not to be
asked to reach 100% (00000000000000000CO00O0). This preserves the arsenic-neutrality of
the T2 incentive while still delivering the informational content of the dashboard.

3.5.4 Arsenic knowledge

Knowledge is measured with a ranking task: the union leader is shown three mauzas
from his own union—preloaded as a high, middle, and low contamination triple
(D0000O0booboobboobOoboooooibdl)—and asked which is highest, which second, and
which lowest in arsenic. We strictly limit the mauza pool to those that were tested in the
ARRP campaign, and exclude those whose arsenic % levels were imputed. We can then
use Kendall’s against the true ordering as our measure of knowledge. In T2 and T3 the
task is repeated with the dashboard in hand, giving a within-union leader measure of
whether the information was successfully retrieved as distinct from whether it was acted
upon.

3.5.5 Interview environment

The enumerator finally records the number and type of bystanders (UP secretary, other ad-
ministrative subordinates, elected village representatives, other politicians, non-subordinate
bureaucrats, ordinary villagers), whether the union leader engaged with all questions, in-
terview duration, and—in T2 and T3—how interested the union leader was in the dash-
board. Bystander composition is a substantive covariate, not merely a quality check: a
union leader naming wells in front of the village representatives who lobbied for them
faces a different problem from one answering alone.

3.6 What Each Contrast Identifies

Table 3 maps the arm contrasts to the parameters of interest. Two caveats are worth stating
in advance of the results.

First, the information contrasts bundle the dashboard with the salience of arsenic. In

®There may be other taxonomies added, depending on the leaders” answers to the open-ended question.
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Table 3. Arm contrasts and target parameters

Contrast Target parameter Held fixed

T1 — Control Effect of arsenic-contingent incen- No dashboard
tives

T3 -T2 Effect of arsenic-contingent incen- Dashboard provided
tives

T2 — Control Effect of information (+salience Arsenic-neutral prize

from knowledge test, see text)

T3 -T1 Effect of information (+salience Tournament prize
from knowledge test, see text)

(T3 —T2) = (T1 — Control) Information X incentive interaction —

T2 and T3 the knowledge-ranking task precedes elicitation, so arsenic is made salient be-
fore the union leader chooses; in Control and T1 the aresnic tests are not administred until
afterwards (Table 2). T2 — Control and T3 — T1 therefore estimate the effect of the dash-
board plus the priming induced by being asked about contamination. Because the priming
is common to both information contrasts, the interaction is unaffected. Where we need to
isolate the dashboard more cleanly we will lean on T3 — T1, in which the tournament
disclosure has already made arsenic maximally salient in both arms and the marginal
salience contribution of the ranking task is smallest. We will report the information main
effect and the “dashboard plus salience” interpretation side by side rather than asserting
the narrower one.

Second, the outcome is a reported allocation, not an installed well. The lab-in-the-field
outcome measures preferences under a real but partial stake. Its external validity rests on
the truth-telling and tournament devices, on the credibility devices of Section 3.3.3, and
ultimately on the endline comparison with the allocations DPHE actually implements in
FY2026/27, which is where the administrative primary outcome is measured.

3.7 Randomization and Stratification

Randomization is at the union level, conducted in office in R with 00000000 for repro-
ducibility, and assigns the 250 frame unions to five equal-sized groups: the four arms of
Table 1 plus a replacement pool. The 00000000 used is 0O0C.

Strata are formed from two variables: the upazila, and the maximum gains of optimiza-
tion (i.e., the number of arsenic-exposed households reached under the “best allocation”
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minus that under the “worst allocation”). The latter is obtained from ARRP test results
(well type, field-kit arsenic results, recalibrated against DPHE laboratory analysis of a
random subsample). See Section 4.2 for how exactly the gains are calculated. For upazilas
with at least 10 unions we split the upazila’s unions at the median of the past-allocation
score, giving two strata per upazila; upazilas with fewer than 10 unions form a single stra-
tum. In the present frame 15 of the 23 upazilas have 10 or more unions, so this rule yields
15x2+8 = 38 strata. Stratifying on the past-allocation score matters because it is the lagged
value of the outcome: unions that have historically allocated well have less headroom to
improve, and unstratified assignment would leave that headroom unbalanced.

The 50 replacement unions are placed in a pre-determined random order (the 00000000
is J0000000). When an active union attrits—the union leader is unavailable, refuses, or
the union fails the application-count screen—it is replaced by the next union in that order,
and the replacement is analyzed in the arm to which it was independently assigned. We
will report the number of replacements by arm and by attrition reason, and will verify
balance both on the intended 200 and on the realized 200.

3.8 Implementation Notes and Anticipated Deviations

1. Instrument version. The design above corresponds to the SurveyCTO form UP
Chairman intervention — July 2026 (0000CO000000000O000CO000O000CO0ODOOO),
variant  “00000000000000007. Preloaded  server  datasets are
000000000000000000000000 - (arm, incentive and dashboard flags by union),
000000000000000000000000000000 and  its long form (the three-mauza rank-
ing triples), and 00000000000C0000000C000000C0000000000000 (residence and
childhood mauza lookups).

2. Connectivity. Where the dashboard is unreachable due to poor internet connection,
T2 and T3 chairmen receive the arsenic information as the printed table on the access
sheet. We will report the share of unions in this mode by arm and test whether
treatment effects differ across delivery modes.

3. Ineligible unions. Unions with five or fewer applications never reach the chairman-
facing modules. Because eligibility is determined by the union’s own application
flow rather than by anything we do, this screen is orthogonal to assignment in ex-
pectation; we will nevertheless report screen-out rates by arm and test for differential
screening.

4. Enumerator effects. Enumerator identity is recorded. Because enumerators are not
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randomly assigned to unions, we will report robustness to enumerator fixed effects
and, given the fidelity requirements of the arm-specific scripts.

4 Outcomes

The experiment produces exactly one decision per union: the four applications the union
leader names as his preferred allocation (Section 3.5.3). All outcomes below are therefore
measured at the union level, with # = 200, and the union is simultaneously the unit of
randomization, treatment and observation. This section first fixes the estimands and the
estimating equation (Section 4.1), which are common to every outcome defined below; it
then defines the primary outcome (Section 4.2) and the secondary outcomes (Section 4.3);
and it closes with a discussion on the statistical power, calculated using data on historical
allocation of wells in the 200 unions (Section 4.5). Table 4 collects the full list of outcomes.

The logic of the outcome set is as follows. The primary outcome asks whether the al-
location improved. The secondary outcomes decompose that answer into its two proxi-
mate channels—whether the arsenic information was absorbed (knowledge), and what
the union leader says he was trying to do (motivations)—and into the observable char-
acteristics of the mauzas he chose, which let us ask whether any improvement in arsenic
targeting came at the cost of other margins the literature associates with capture: wealth,
population, political return, and the union leader’s own village.

4.1 Empirical Specification
We will estimate the following model:
=+ T+ 21{T2}+ sl{T3}+ gy +—5 + 3 (1)

where 8 indexes unions, g are stratum fixed effects, and —; are the baseline characteris-
tics of the union leader, interview environment, and pre-intervention exposure and stan-
dard errors are heteroskedasticity-robust. We will also conduct randomization inference,
considering the relatively small sample size of our data. We also may pool the treatments
into Informations and Incentivey if the interaction terms are not statistically significant.

Considering the large spread of scores that could exist in some of the revealed outcomes,
we also plan to explore quantile regressions (Koenker and Bassett Jr, 1978) with the same
specification (1) to study effects concentrated in the tails of the distributions of the out-
comes.
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Table 4. Pre-specified outcomes

Outcome Level Source

Primary

Arsenic-exposure reduction score Union Elicitation x ARRP contamination
of the elicited allocation, (p x application list

Secondary

Arsenic knowledge (Kendall’s ) Union Three-mauza ranking task

Self-described motivations for the Union Open-ended, coded to fixed taxon-
allocation omy

Mean arsenic contamination of cho- Union ARRP + ML downscaling
sen mauzas

Mean household wealth, education Union BBS Population and Housing Cen-
and other observables of chosen sus 2022
mauzas

Mean population density of chosen Union BBS 2022
mauzas

Political return to and pressure for Union Polling-station returns, most recent
the allocation national election

Choice of the union leader’s own Union Elicitation + residence/childhood
mauza mauza items

Pre-specified but measured at endline (not analyzed in this plan)

Arsenic-exposure reduction score Union DPHE administrative records
of the implemented FY2026/27 allo-
cation

Notes: ARRP = Arsenic Risk Reduction Program, BBS = Bangladesh Bureau of Statistics. DPHE = De-
partment of Public Health Engineering. All outcomes are union-level; # = 200. The primary outcome
and the mauza-characteristic secondary outcomes are constructed by merging the union leader’s four
named application numbers to the photographed application list (Section 3.5.2), from there to mauza
identifiers, and from there to the mauza-level data sources in the third column. The endline outcome
is defined here so that its construction is fixed in advance, but it is measured only after the FY2026/27
installation cycle completes and is not part of the analysis pre-specified in this plan.
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4.2 Primary Outcome: Arsenic-Exposure Reduction of the Elicited Al-

location

Definition. Fix a union D with application pool p, | p| = p = 6 by the eligibility
screen, and with a budget of : = 4 wells set by DPHE policy for FY2026/27. Each ap-
plication ¢ p names a prospective well site, which we map to a mauza <(9), and
carries a recorded number of families the well would serve, ,, set at 20 for default and
changed upon the leader’s request. The  is expressed as “Families served by the well”
in the column of the choice set (Figure 4b). Let "< [0 1] denote the estimated share of
drinking-water wells in mauza < that are arsenic-unsafe, constructed from ARRP field-kit
readings recalibrated against DPHE laboratory analysis and, for untested mauzas, from
the random-forest downscaling described in Section 2.1. The number of arsenic-exposed
tamilies reached by application 9 is

== <) @)

—

For an allocation 0 p with |0] = :, the benefitis p(0) = ¢ o=y. Because the choice
set is finite and the budget fixed, the attainable range of p is known exactly: writing
=(1) = =(2) = '+ = =(,) for the order statistics of {=¢}; ,

max — min —

D= = D =) 3)
A=1 A= D—: +1

The primary outcome is the union leader’s realized allocation 0p expressed as a position
in that range, in points:

p(0p) — §"
D D
(p = 100 means the union leader selected the four applications that reach the largest num-
ber of arsenic-exposed families available to him; (p = 0 means he selected the four worst.

The MDEs in Table 6 are expressed in points of this score.

Why the normalization. Three considerations motivate scoring the allocation against
the union’s own attainable frontier rather than using the raw count p(0p). First, unions
differ enormously in contamination and in application volume, so the raw count is dom-
inated by variation in the choice set rather than by the quality of the choice; equation (4)
conditions that variation out by construction. Second, the normalized score is exactly the
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quantity the union leader is being asked to move: it is bounded, it has a well-defined maxi-
mum, and the counterfactual it embeds—what this union leader could have achieved from
this application pool—is the one over which he has authority. Third, the denominator of
(p is the object used to stratify randomization, since the strata are formed from the gains
from optimization (Section 3.7). This makes the stratification precision-improving with
repsect to the outcome, rather than merely balancing.

The normalization also has a cost worth stating in advance. In T2 and T3 the dashboard
displays a score to the union leader while he chooses, and that score is built from the
same formula. Our primary outcome is thus, for treated chairmen, a quantity they can
see. This is intentional—the dashboard’s purpose is to make the objective legible—but it
means the information treatment effect on (p combines learning about contamination with
responding to a displayed target. We do not attempt to separate these two components
with the present design, and we will describe the estimated information effect in those
terms. The tournament effect is not subject to this concern in T1, where no score is ever
shown.

Degenerate and near-degenerate denominators. Equation (4) isundefined when ['® =

min which occurs only if every application in the pool reaches the same number of
arsenic-exposed families—in practice, when the whole union is estimated to be arsenic-
free ("< = 0 for all mauzas in the pool). These unions do not occur in the sample. We

max
f 3

additionally report results excluding unions in the bottom decile o — Din where

the score is a ratio of small numbers and is mechanically noisy.

4.3 Secondary Outcomes

Our secondary outcomes are the following.

1. Arsenic knowledge. Measured by the three-mauza ranking task of Section 3.5.4:
the union leader ranks a preloaded high / middle / low contamination triple drawn
from his own union, restricted to mauzas tested in the ARRP campaign so that the
truth against which he is scored is measured rather than imputed. The outcome is
Kendall’s between his ranking and the true ordering. With three items takes
four values, {-1 —1/3 1/3 1}, corresponding to zero, one, two or three concordant
pairs, so we also report two coarser and more interpretable binaries: an indicator for
the ranking being exactly correct, and an indicator for correctly identifying the most
contaminated of the three. Measurement timing differs by arm and this is what
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the outcome is for. In Control and T1 the task is administered once, after elicita-
tion, and that single measurement is the post measurement. In T2 and T3 it is ad-
ministered twice on the same triple, before the dashboard is introduced and again
with the dashboard in hand. The post measurement tests whether the union leader
is capable of accessing the information and updating his understanding. The pre-
measurement exists only in T2 and T3 and we therefore use it as a heterogeneity
dimension (see the Heterogeneity section below) rather than as a covariate in the
pooled specification.

. Self-described motivations for the allocation. Immediately after the four wells
are named, the union leader is asked, open-ended, what considerations entered his
choices. Responses are coded into the fixed taxonomy of Section 3.5.3. Each category
yields an indicator, and the water-quality indicator is the one of primary interest: it
tests whether the treatments change the stated objective and not only the chosen al-
location. We report the indicators separately and a standardized index of them.

. Mean arsenic contamination of the chosen mauzas. The (population-weighted)
mean of " across the four named applications. This differs from the primary
outcome in dropping the families-served weighting and the within-union normal-
ization, and it therefore isolates the contamination margin from the size margin: a
union leader can raise the primary outcome either by choosing more contaminated
mauzas or by choosing larger ones, and this outcome, read alongside outcome 5,
separates the two.

. Mean socio-economic characteristics of the chosen mauzas. Population-weighted
means, across the four named mauzas, of proxies for household wealth (e.g., house-
hold structure type), educational attainment, sectoral employment (agriculture /
industry / services) and religious composition, taken from the 2022 Population and
Housing Census conducted by the Bangladesh Bureau of Statistics. They are the
principal evidence on the distributional incidence of the treatments. Arsenic con-
tamination and poverty are not strongly correlated, so an intervention that succeeds
in raising arsenic targeting may simultaneously redirect wells away from poorer
mauzas; that possibility is something we would want to detect and report, not some-
thing the primary outcome would reveal.

. Mean population density of the chosen mauzas. Population-weighted mean den-
sity from the same census. Together with outcome 3, this decomposes movement in
the primary outcome into a contamination component and a population component.
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6. Political return to, and political pressure for, the allocation. Polling-station-level
vote margins in favor of the incumbent Bangladesh Nationalist Party (BNP) and
voter turnout in the most recent national election—the first held after the July 2024
student uprising— matched to mauzas via polling-station location, and averaged
across the four chosen mauzas. Where polling-station returns cannot be obtained in
practice we fall back to upazila-level results and use them as a driver of heteroge-
neous treatment effects rather than as an outcome, and we will state clearly which of
the two is being reported. This outcome asks whether arsenic-based targeting dis-
places politically-based targeting, which is the mechanism the capture literature on
this setting emphasizes (van Geen et al., 2016; Mobarak and van Geen, 2019).

7. Choice of the union leader’s own mauza. An indicator for whether any of the four
named wells is sited in the mauza in which the union leader resides, elicited pre-
treatment in the characteristics battery (Section 3.5.1); we report the analogous in-
dicator for his childhood mauza, the count of named wells falling in either, and the
indicator restricted to the first-named well. This is the sharpest available test of self-
dealing, and it interacts informatively with the primary outcome: because the union
leader’s own mauza may itself be high-arsenic, we additionally report the indicator
separately for chairmen whose own mauza is above and below the union median
contamination, which distinguishes targeting from self-dealing that happens to look
like targeting.

8. Transformations of the primary outcome. These include:

(a) Unnormalized benefit.  p(Op), the raw number of arsenic-exposed families
reached, in levels and in logs. This is the quantity a public-health planner cares
about, and it is the natural scale for an aggregate statement about what the
intervention would buy at national scale; it is not our primary outcome only
because its across-union variance is dominated by the choice set. We may also
log-transform the unnormalized benefit and the arsenic concentration levels to
deal with outliers.

(b) Order-weighted score. The union leader names the wells in order, first through
fourth.” We recompute (p weighting the named applications 4 3 2 1 and
renormalizing §'® and J'" with the same weights. Under the lottery de-
vice in Control and T2, one of the four is installed at random and the order is

payoff-irrelevant, so any treatment effect on the order-weighted score in excess

“For example, the first well is given in response to the question “which well would the chairman like to
install first?” The second well is a response to the question “which well would the chairman like to install
second?” and so on.
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of the effect on (p is informative about how the union leader ranks rather than
only about which set he names.

(c) Top-choice score. The score of the first-named well alone, 100 % (=4, == ))/(=(1) —
=(,)), which isolates the single choice least contaminated by list-completion be-
havior.

The ordering of the secondary outcomes in the enumeration above is the descending
priority order used there and is fixed by this plan.

Table 5. Shell: secondary outcomes

(1) ) 3) 4) 5)
Knowledge Water-quality Mean Wealth Own

() motivation arsenic index mauza
1 (incentive) — — — — —
2 (information) — — — — —
3 (incentive and information) — — — — —
Control mean — — — — —
Observations 200 200 200 200 200

Notes: Table shell fixed in advance; one column per secondary-outcome family, with the remaining
families (population density, political return) and the individual components of each index relegated
to an appendix table of the same form. Estimation is by equation (1) with stratum fixed effects and
heteroskedasticity-robust standard errors, and rows are the linear combinations in equation (??). Col-
umn (1) uses the post measurement, which exists in all four arms; the T2/T3 pre measurement enters
only as a heterogeneity dimension.

4.4 Additional Measures Recorded, Not Pre-Specified as Outcomes

Three further sets of measures are collected and will be reported descriptively. We list
them here so that their status is unambiguous: they are not confirmatory outcomes and
no hypothesis test on them enters the multiple-comparisons hierarchy.

1. Dashboard engagement. Credential-level usage of the dashboard is logged in real time
and archived on the server (Section 3.2), and the enumerator records how interested
the union leader appeared in the dashboard. Post-visit logins are the only available
evidence on whether the information persists beyond the interview. Because logins
are only defined for T2 and T3, they support no across-arm test and are reported as
a description of take-up.
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2. Fidelity and delivery mode. Whether the union operated in the no-connectivity mode
(Section 3.8). This enter as potential drivers of heterogeneity and robustness vari-
ables.

3. Interview environment. Bystander count and composition, whether the union leader
engaged with all questions, and interview duration (Section 3.5.5). Bystander com-
position is post-treatment in the weak sense that it is recorded at the end of the visit,
so we use it descriptively and, where we condition on it, we report the unconditional
estimate alongside.

4.5 Statistical Power

Power is computed for the estimands of Section 4.1, measured on the primary outcome of
Section 4.2 and estimated by the saturated specification of equation (1); no new specifica-
tion is introduced here.

Placebo re-randomization. Rather than impose an analytic variance, we compute stan-
dard errors under the design itself. We draw the treatment assignment = 500 times
using the actual randomization routine over the real 250-union frame with its strata and
allocation ratio, estimate equation (1) on each draw using the score implied by unions’ past
allocations as a placebo outcome, and average the standard error of each contrast across
draws. The minimum detectable effect is then

MDE(1) = Ci— ,oar +C o - SE(! 1) (5)

with = 005 (two-sided), = 080, and degrees of freedom net of the estimated co-

efficients and the absorbed strata. This procedure prices in the stratification, the allo-

E?tion ratio and the residual variance of the actual sampling frame, which the standard
2() + 1)/# expression doesn't easily accommodate.

Results. Table 6 suggests that the MDE for the 1 > and 3 terms under the balanced
distribution of cell sis 13.92, which is around 58.9% of the baseline SD (23.61) and 23.9%
of the baseline mean (58.04).
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Table 6. Minimum detectable effects by estimand and allocation

Balanced
Estimand [50/50/50/50]
1 (justincentive) 13.92
2 (just information) 13.92
3 (information and interaction) 13.92

Notes: Entries are minimum detectable effects in points of the primary targeting score, at 80% power
and a 5% two-sided test, computed from equation (5) and averaged over = 500 placebo re-
randomizations of the real 250-union frame with # = 200 surveyed unions. Bracketed figures give
the number of unions assigned to Control/T1/T2/T3.

5 Heterogeneity

We will combine two different machine learning models, the generalized random forest
(GRFE, Wager and Athey, 2018) and the DR-Learner (Kennedy, 2023) to flexibly estimate
the conditional average treatment effect (CATE) of the treatment. We first summarize the
different potential drivers of heterogeneous treatment effects, and discuss the statistical
procedures used in obtaining the CATE estimates.

5.1 Potential drivers of heterogeneity

We use the following characteristics as potential drivers of heterogeneous treatment ef-
fects:

1. Union leader’s prior exposure to arsenic. The baseline survey that accompanies
the lab-in-the-field experiment collects information on multiple union leader char-
acteristics. In particular, we hypothesize that (1) whether union leader resides in the
union, (2) union leader’s tenure in his position, (3) whether union leader spent his
childhood in the union, (4) union leader’s baseline knowledge of the mauzas’ arsenic
status, (5) the number of DPHE well applications possessed by the leader, and (6)
the leader’s education levels could be potential drivers of the leader’s response to

novel information on information on water quality to his decisions.

2. Union leader’s political aspirations and potential for elite capture. As previously
discussed, DPHE wells are coveted possessions that are subject to intense political
pressure. Thus, we assess the heterogeneity of the information and incentives’ im-
pacts with respect to the leader’s political aspirations and different aspects of the
political calculus, such as (1) the union leader’s plans on the upcoming union leader
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election, (2) the union’s (and its subsidiary mauza’s) vote returns and turnouts in the
most recent national parliamentary election, (3) the modality of the leader’s appoint-
ment to his post (e.g., elected from a general election before the July Uprising, elected
among his peers after the July Uprising), and (4) other proxies of pre-existing elite
capture (e.g., the scores of prior DPHE well installations in the union, the absolute
number of DPHE well installations).

3. Survey environment. In rural Bangladesh, union leaders work in a highly public
environment where villagers and their representatives freely enter the chairperson’s
office with inquiries and requests. The lab-in-the-field experiment also took place
within such public contexts, and we posit that the composition and number of the
bystanders in the office as the survey was conducted could drive the response to
changes in information and in incentives. The collected data include (1) the num-
ber of bystanders, (2) the existence of villager representatives, (3) the existence of
ordinary villagers, (4) the subjective attentiveness of the union leader, and (5) the
duration of the interview, in minutes.

5.2 Statistical procedures for heterogeneity analysis
5.2.1 Generalized Random Forests and R-learner

The above list presents a vector of variables —; that could drive the heterogeneity in the
treatment effect of our intervention. In practice, the different elements of —¢ will likely have
strong interactive and nonlinear relationship in driving the conditional expectation of the
observed outcome. For example, a union leader with strong political aspirations (driver
type #2) may show stronger responsiveness to the information treatment if more villagers
are observing the lab-in-the-field experiment (driver type #3). Under such circumstances,
machine learning based methods, such as random forests (Basu et al., 2018), can be used
to flexibly model the outcome model and estimate the CATE.

Further, note that the experimental characteristic of our intervention provides us with a
known propensity score. While some descriptions of the GRF/R-learner and DR-learner
below (the two ML approaches that we will be using) may refer to propensity score models
for completeness, we will not be estimating the propensity score model. We may, however,
refer to our own computed propensity score models to understand how changes in the
probability of treatment would alter the estimates of CATE and ATE in general.

The Generalized Random Forest (GRF), first developed in Athey et al. (2019), present an
empirical approach for adopting machine learning methods for causal estimates. To fix
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SFTQFDUFE 60JPO 1BSJTIBE $IBJSNBO

'PSZPVSLJOEJOGPSNBUJPO ZPV UIF60JPO 1BSJTIBE IBWF CFI
SFTFBSDI UJUMFE ,*NQSPWJOH 4UBUF &WFDUJWFOFTT JO "STFO.
QSPKFDUJTCFJOHJNQMFNFOUFEJOBKPJOUQBSUOFSTIJQ XJUI
UIF %FQBSUNFOU PG 1VCMJD )FBMUI &0HJOFFSJOH %1)& %IBLI
WFSTJUZ JO UIF 64" BOE .JDIJHBO 4UBUF 60JWFSTJUZ JO UIF 64"

5IF NBJO PCKFDUJWF PG UIJT SFTFBSDIJT UP VOEFSTUBOE JO E
$IBJSNBO DBO BSSBOHF TBGF BOE QVSFESJOLJOH XBUFS GPS UI
UIF JOTUBMMBUJPO PG UVCFXFMMT CZ UIF %FQBSUNFOU PG 1V(
*OUIF TVSWFZ ZPV SFDFOUMZ QBSUJDJQBUFE JO ZPV XFSF BTL
JOTUBMMJOH UVCFXFMMT JO UIJT xOBODJBM ZFBS xOBOD
EFTIHOFE UP VOEFSTUBOE UIFEFDJTJPO NBLJOH QSPDFTT PG 6«

"TBUPLFO PG HSBUJUVEF GPS QBSUJDJQBUJOH JO PVS SFTFB?
JOSFDFJWJOH BO ,BMMPDBUFE XFMM, *G ZPV SFDFJWF UIJT ,BN
UVCFXFMM DPNQMFUFMZ GSFFPGDPTU DIPTFO SBOEPNMZ GSPN

8FBSFTJODFSFMZTPSSZUIBU EVFUP MIJNJUFE SFTPVSDFT JUJ
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