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Abstract

Can transparency interventions improve WASH service provision? We use a randomized
experiment to evaluate the impacts of a transparency intervention, a deliberative multi-
stakeholder workshop initiated with a community scorecard exercise, in schools in rural
Bangladesh. To measure impacts, we combine survey data, direct observations, and
administrative data. The intervention leads to moderate but consistent improvements
in knowledge of WASH standards and practices, and institutions for WASH service
management, but does not improve school WASH service provision or change WASH
facility use patterns. Drawing on rich descriptive data, we suggest several reasons why
the intervention we evaluate did not improve WASH service outcomes and propose ways
to improve the design of future interventions.
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Introduction

mmon belief among policy-makers is that improving water, sanitation, and hygiene—
H—services is largely a question of improving governance. For example, the OE
5) argues that crises in water management are “primarily” crises in governance,
UNDP (2011) identifies corruption—a governance failure—as a major impedimen
oving WASH service provision. Many policy-makers thus anticipate that intervent
prove governance should improve service provision in the WASH sector. One pop
of such interventions aims to increase transparency in service provision. In pract
ver, previous experimental evaluations of similar interventions in other sectors h
ed only mixed results (Kosack and Fung, 2014).
sing a randomized experiment focused on WASH services in 60 schools in rural Ban
, we evaluate the impacts of a transparency intervention comprising a delibera
i-stakeholder workshop initiated with a community scorecard exercise. Following a
ified analysis plan, we trace out the full causal path via which the intervention co
t outcomes of interest: changes in knowledge and institutions, improvements to WA
ities, changes in use patterns in WASH facilities, school attendance, and exam resu
nd that the intervention leads to moderate improvements in knowledge and institut
not to measurable improvements in other outcomes.
any schoolchildren in Bangladesh lack access to adequate WASH facilities, potenti
asing water-borne disease and absenteeism (UNICEF, 2012). Before our intervent
schools in this study had no functioning toilets available to students. Those schools t
ave functioning toilets had only one for every 226 students, far below the internation
mmended minimum standard of 1:50 (Water Aid, 2016). Only 61% of functioning toi
clean and could be locked. No school had any toilet meeting the minimum requirem
afe and private menstrual hygiene management (MHM). Students and teachers repor
inadequate sanitation facilities affected female student attendance.
e randomly assigned 30 schools to receive the intervention we study. Developed by

er Integrity Network (WIN) and the IRC International Water and Sanitation Cen
nnotated Water Integrity Scan (AWIS) is a participatory assessment tool designed

er and disseminate information, improve governance, and promote integrity.2 Integ
fined as a set of practices that impede corruption and promote respect for the
w. During a workshop, participants first anonymously score WASH service provi
ss indicators measuring transparency, accountability, and participation. Facilitators t
al the anonymized scores. When scores differ across participants, facilitators invite th
scuss why, with the goal of understanding differences in opinions rather than defend

he pre-analysis plan that we follow is publicly available from the AEA RCT registry:
s://www.socialscienceregistry.org/versions/54056/docs/version.
ee https://www.waterintegritynetwork.net and https://www.ircwash.org/home.
1
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idual positions. The output of this stage of the discussion is a single, unified se
s. This process is designed to yield a common understanding of challenges with
of identifying concrete and specific priority actions for improvement during the
e of the workshop. AWIS closely resembles one of a set of “exemplary transpare
ventions” identified by Kosack and Fung (2014).3

e evaluate the impacts of the AWIS intervention on three families of outcomes, eigh
ve months after implementation. First, we evaluate effects on knowledge about WA
MHM practices among male and female students, male and female teachers, and he
ers, and institutions for WASH service management. For five out of six outcomes,
mall to medium improvements (between 0.1 and 0.3 standard deviations). Not all
idual effects are statistically significant and none independently survive corrections
iple hypothesis testing that control the family-wise error rate. However, this patter
istently positive results is unlikely to have occurred due to chance (p = .031).
econd, we turn to material effects on WASH provision and use. We measure effects
e outcomes: the number of functioning toilets available to students; a toilet quality ind
h summarizes measures of functionality, cleanliness, and hygiene; and latrine use.
lop a novel approach to anonymously measuring latrine use, using discreet magnetic d
ors that record when the latrine door is opened or closed. The characteristic signatur
rine use event in these data is an interval during which the door is closed bookended
intervals during which the door is open. Door sensors present a potential improvem
other alternatives such as motion sensor cameras, because the entire equipment can
lled outside the cubicle, minimizing intrusion of privacy. We estimate effects on WA
ision and use separately for toilets used by male and female students. We also report
ber of functioning toilets available to all students (for which use is not gender-separat
ugh few schools have them. Three out of seven metrics show statistically insignific
ovements, and four show declines. We thus find no evidence that the interven
oved WASH service provision or increased WASH facility use.
ost disappointing, the impacts on WASH provision and use are negative for all met

oilets available to female students. We did not design our experiment to detect nega
ts of the intervention; we prespecified one-sided hypothesis tests to maximize pow
the limited sample size. However, two out of three of these negative effects are sta

ly significant at the 10 percent level in two-sided hypothesis tests, a pattern of res
a low likelihood of occurring if the intervention had no effect on school WASH servi

pecifically, Kosack and Fung (2014) identify “citizen report cards or community score cards followe
erative community meetings” as the exemplary transparency intervention in contexts in which ser
ders are willing to cooperate in reforms and the main role of transparency interventions is to
orative problem solving. While it is often uncertain whether or not service providers are willin
rate in reforms, and transparency interventions are less likely to be successful when they are
ssful transparency interventions often reveal service providers to be willing to engage in reform (Ko
ung, 2014).
2



Journal Pre-proof

WAS trol
scho trol
scho ves-
tigat cts,
for e vize
inde

F the
inter 0%
confi age
poin s of
grea ale
stud the
inter ven
the m

A ility
to d her-
ever sing
rand on-
trol es.
Ex p oef-
ficien the
stud xes
of be ized
effec sion
is no ith
all s

O ser-
vices ngs
to a blic
servi the
bett and
Fung ity”
inter ox,
2015 ions
com and

4F ent-
age p ints
on an xam
score
Jo
ur

na
l P

re
-p

ro
of

H provision and use for female students decline in treated schools relative to con
ols not because WASH service provision worsens in treated schools but because con
ols more successfully improve WASH service provision. Future research should in
e whether similar interventions can have negative unforeseen discouragement effe
xample by creating expectations of future external material support that disincenti
pendent local action.
inally, we turn to effects on school attendance and exam results. We do not find that
vention leads to measurable changes in attendance or achievement in exams. The 9
dence intervals exclude increases in female student attendance larger than 4.1 percent
ts (p.p) or declines larger than 2.9 p.p. and increases in female student exam result
ter than 0.16 points on an 5 point scale or declines larger than 0.12 points. For fem
ents, baseline mean attendance is 66% and the mean exam score is 2.3.4 That
vention does not measurably affect attendance or results may not be surprising, gi
ixed results on knowledge and institutions, and WASH provision and use.
lthough the number of schools in the study is relatively small, we maximize our ab
etect effects by collecting rich data at a more granular unit or temporal level w
feasible. Conversely, we minimize the risk of drawing erroneous conclusions by u
omization-based inference and reporting conservative multiple hypothesis tests that c
the risk of erroneously rejecting any of the null hypotheses within a family of outcom
ost minimum detectable effects using measures of the variance of the estimated c
ts (that are independent of the realized point estimates themselves) suggest that
y was powered (at significance level 10% and power 80%) to detect increases in inde
tween 0.2 and 0.4 standard deviations, typically characterized as small to medium-s
ts (Cohen, 1988). Thus the reason we do not detect effects on WASH service provi
t solely a consequence of power. Adherence to the study protocol was also high, w
chools assigned to treatment successfully treated.
ur results contribute to the literature on interventions designed to improve public
through greater transparency or accountability. The intervention we evaluate belo
class of interventions called “transparency for accountability” that help users of a pu
ce access information that increases their ability to influence service provision for
er (Kosack and Fung, 2014). These reforms are increasingly “in vogue” (Kosack
, 2014), along with a closely-related group of interventions called “social accountabil
ventions that attempt to improve service provision through citizen engagement (F
). In practice, transparency for accountability and social accountability intervent
monly share a twin focus on “information”—in our case, the scorecard exercise—

or male students, the 90% confidence intervals rule out increases in attendance larger than 5.3 perc
oints or declines larger than 3.3 p.p., and increases in student exam results of greater than 0.07 po
5 point scale or declines larger than 0.19 points. Baseline mean attendance is 57% and mean e
is 2.3.
3
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ticipation”—in our case, the deliberative multi-stakeholder workshop. Total spending
sparency and accountability is difficult to measure, but it most likely exceeds US$
on a year.5 The enthusiasm from policy-makers contrasts, however, with the mi
rimental evidence regarding the efficacy of these interventions (Fox, 2015; Joshi, 20
ck and Fung, 2014).
ur primary contribution to this literature is to provide the first experimental evalua
transparency intervention in the water and sanitation sector, a sector in which m
y-makers expected high impact. Our results show that a single, time-limited tra
ncy intervention improved knowledge and institutions but not WASH service provis
le improvements to knowledge and institutions are intrinsically important, they wo
all else equal, would be expected to improve service provision. We draw on rich qu
e and quantitative descriptive data to understand why improvements in knowledge
tutions did not translate into improvements in WASH service provision in this c
exercise, in turn, sheds light on results from previous literature and suggests way
ove the design of future interventions. We identify three potential reasons.
irst, we study a relatively “light-touch” intervention: a one-off workshop that draws o
formation available to the community. Such interventions are naturally of partic
y interest because they are relatively cheap to implement and would thus be hig
effective if they led to meaningful changes. However, time-limited interventions m
sufficient to change outcomes. In particular, the AWIS intervention appears to h
successfully created consensus over problem diagnosis than plans for action. A lon
horizon might allow both to receive equal attention. In previous studies, less effec
ventions were often characterized by shorter time horizons (e.g., Banerjee et al., 20
ishay et al., 2022) while more effective interventions were characterized by longer t
ons, more extended engagement, or accountability measures to incentivize adherenc
ed-upon action plans (e.g., Barr et al., 2012; Björkman and Svensson, 2009; Moha
., 2020). Such modifications most likely increase implementation costs, but they m
ecessary if transparency interventions are to be effectively deployed.
econd, it is possible that the intervention may have inadvertently created mislead
ctations of forthcoming financial support, discouraging stakeholders from seeking
ndent solutions to their problems. While our study is to our knowledge unique
menting negative effects of a transparency intervention—though we cannot rule out
ibility that negative effects have been encountered in unpublished work—null effects
mon and other studies also note that expectations about development projects “wo
d influence how participants behave during similar interventions (Arkedis et al., 202
hird, the results may reflect the challenges of scale in intervention design. Sch

embers of the Transparency and Accountability Initiative, a consortium of eight private and pu
rs, report spending US$200 million annually on transparency and accountability work in the Gl
(Fox, 2015).
4
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ral Bangladesh may not be able to solve all their WASH service problems interna
ing new infrastructure typically requires schools to secure additional funding from l
munities, non-governmental organizations, or, on an ad hoc basis, from governm
es. Local government administrators have limited and fragmented responsibility
ndary school WASH service provision and proved unwilling or unable to attend sch
workshops. Transparency interventions may be more effective if they diversify t
oaches to engagement with different stakeholders or simultaneously provide finan
ort that expands the choices available to stakeholders and frees them from depende
xternal funding (as, for example, in successful precedents such as Pradhan et al., 20
ur results leave open the possibility that the improvements we observe in knowledge
tutions might translate into improvements in WASH service provision over longer t
ons. Few previous studies evaluate how the effects of transparency or accountab
ventions vary over time and those that do tend to be following up successful intervent
istensen et al., 2021; Nyqvist et al., 2017), implying that their results may not necessa
ralize. Our findings also do not speak to whether or not similar interventions migh
effective in different WASH service contexts. In particular, similar interventions m
ore effective when WASH service provision is the core objective of the provider, as w
ter utility, rather than a secondary or indirect objective, as it is in schools. Fut
rch may wish to investigate impacts over longer time horizons or in different WA
ce provision contexts.
he paper proceeds as follows: Section 2 describes WASH service provision in the st
ols at baseline. Section 3 provides more details about the AWIS intervention. Sectio
nes a theory of change for how the intervention might alter outcomes. Section 5 descr
data, and section 6, the experiment. Section 7 outlines our approach to analysis,
on 8 reports the results. Section 9 summarizes descriptive evidence that suggests reas
the intervention did not improve WASH service provision. Section 10 concludes.

School WASH service provision in rural Bangladesh

ol WASH provision in Bangladesh remains very far from adequate. Although betw
and 2018 the provision of toilets for secondary school students increased from one to
00 students (ICRRDB et al., 2014) to one toilet per 115 students (Bangladesh Bur
atistics, 2020), the latter figure is still less than half the internationally recommen
. Fewer than half of schools had improved, accessible, gender-separated toilets w
and water available (Bangladesh Bureau of Statistics, 2020). Rural areas lagged beh
n areas (Bangladesh Bureau of Statistics, 2020).
econdary school governance and management in Bangladesh is largely decentral
institutionally fragmented (Water Aid, 2016). Secondary schools are regulated by
ctorate of Secondary and Higher Education (DSHE) but few (around 2% nationw
5
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irectly managed by the government (Water Aid, 2016). In non-governmental scho
rimary governance structure is the school management committee, a committee form
ocal dignitaries, teachers, and parents or guardians. An upazila officer of the DS
minally part of each school management committee but rarely participates activel
ol governance, since the upazila-level DSHE offices have only a few staff members t
esponsible for overseeing all secondary education in the upazila. The government s
es teacher and headteacher wages. Additionally, the government pays tuition for fem
ents as long as they meet attendance and achievement goals, and remain unmarried
he school management committee is responsible for providing adequate WASH serv
ter Aid, 2016) but receives no direct or systematic governmental support to meet
onsibility. The Ministry of Education issued a national circular in 2015 that dir
ndary schools to improve WASH services, which in principle is enforceable, but no
ces are made available to schools to comply with the circular (Water Aid, 2016).
artment of Public Health and Engineering (DPHE) has a general responsibility for s
n in rural areas but no specific budget or responsibility for secondary schools. The m
ntralized level of local government, the union parishad or council, plays no direct rol
rning secondary education. To fund any project, such as investments in construct
ir, or maintenance of school infrastructure, non-governmental schools must prima
funds themselves on a case-by-case basis.
e focus on secondary schools, covering grades 6 to 10, in two upazilas (subdistric

la Sadar and Ramgati, in southern Bangladesh. Both upazilas have a large numbe
ns (local government units) that are classified as “Extremely Hard to Reach”, a cla
ion the Bangladeshi government uses to describe areas with poor water and sanita
rage and particular obstacles to improvement, such as unfavourable hydrogeological c
ns, inadequate communications networks, or frequent natural disasters (see Figure
local implementing NGO, Development Organization of the Rural Poor (DOR

tified 60 schools with sanitation facilities below national standards to target for
vention. In practice, almost all schools in the study areas were eligible under th
ria. Since school sanitation facilities may be most important for female adolesc
ents, we focused on schools with either all female students (11 schools) or both fem
male students (49 schools). No school declined to participate in the study, and we did
de any schools from the selected pool. All study schools were initially non-governme
ols.7 Around a third are madrasahs, or Islamic schools. The madrasahs in our study a
ly resemble other non-governmental schools in organization and management but o
ious education and Arabic alongside the standard curriculum. At baseline, on aver
le-only schools had 424 students and mixed schools had 609 students, of which 318 w

ee https://www.dorpbd.org.
ne study school was nationalized in September 2018, just after our study began, as part of a nati
am to ensure that every upazila had at least one government-run school.
6
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Figure 1: Location of study upazilas in Bangladesh

 

Figure 1: Map of Bangladesh showing HtR areas 
Map shows unions in Bangladesh defined as “Hard-to-Reach” in terms of water and sanitation cove

ernment of Bangladesh, 2011). Dark grey star indicates Bhola Sadar upazila; light grey star indic
ati upazila.
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le. Schools had on average 12.5 teachers, implying a mean student-to-teacher rati
, slightly higher than the national average of 34.8

ur data confirm that sanitation facilities in the study schools do not meet Banglad
ternational standards, either in terms of quantity or quality. At baseline, enumera
tified on average 4.5 toilet cubicles available to students per school, of which only
functional, equivalent to one for every 226 students. Only three in four schools
functioning toilet cubicle available exclusively for female students. Fewer than hal
ols had any clean, lockable, functioning toilet cubicle available exclusively for fem
ents. No school had any functioning toilet cubicle meeting the minimum guidelines
strual health management: exclusively for female students, clean, lockable, and hav
r, soap, and an adequate container for disposal of menstrual health products in
ubicle (UNESCO, 2014). Only ten schools had any functioning toilet cubicle that
ssible to disabled students.
efore the intervention, students reported that school sanitation facilities affected fem
ent attendance. Among female students interviewed, only 19% reported that sch
dance is unaffected by menstruation: 73% reported that girls leave school earlier w
have their periods, and 8% reported that girls do not usually come to school at

ng their period. The majority of girls interviewed (85%) cited poor or inadequate sch
ation facilities among the reasons for which girls miss school when they have t
ds, including lack of private facilities for girls to change (64%), to wash cloth p
), and to dispose of sanitary napkins (34%).
hat students reported about the consequences of inadequate sanitation facilities c
s with what school staff reported. When asked about the needs of female students, o
of headteachers cited separate toilet cubicles for boys and girls; 23%, a mechanism
ollection and disposal of menstrual health products; and 18%, a space for girls to w
rivate. Female teachers were more aware of student needs regarding menstrual he
agement (MHM) than male teachers.9 However, women are underrepresented am
ol staff and management. At baseline, few headteachers (2 out of 60) were female, o
in five school management committee (SMC) members and teachers were female,
ixed-gender schools had no female teachers.

The AWIS intervention

Annotated Water Integrity Scan, or AWIS, is an intervention designed by the W
rity Network (WIN) and the International Water and Sanitation Centre (IRC) to

ational data from the UNESCO Institute for Statistics, 2017.
.g., when asked about the characteristics that a sanitation facility should have for safe MHM, a m
r share of female teachers than male teachers cited the importance of a mechanism for the collec
isposal of sanitary protection materials (56% vs 12%) or of a space to wash privately (62% vs 16%
8
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e governance in the water sector (WIN and IRC, 2011). AWIS is designed to meas
rity, defined as a set of practices that impede corruption and promote respect for
of law. The practices that characterize integrity fall into three categories or “pilla
sparency, accountability, and participation, as defined in Table 1. AWIS is designed
plicable and adaptable to water governance at all jurisdictional and geographical sca
re this study, WIN adapted and piloted AWIS for implementation in several count
contexts, including rural WASH services in Benin and school WASH services in India
study, we apply and evaluate AWIS in the context of high schools in rural Banglad
escribed in the previous section.

Table 1: AWIS “pillars of integrity”

lar of integrity Explanation

nsparency The existence of written procedures, agreements and contracts that
explain the roles and responsibilities of actors.

countability The application of the written procedures and agreements and, where
feasible, the potential compliance of actors (“internal accountability”)

rticipation The ability of the public, and the users or their representatives
(including marginalised and resource-poor groups), to access
information, influence decision-making, file complaints effectively and
be heard (“external accountability”).

s “Pillars of integrity” used to characterize “integrity” (from WIN and IRC, 2011).

WIS is designed to initiate discussions that facilitate the identification of specific
rete priority steps for improvement. The cornerstone of the intervention is a par
ry workshop that brings together stakeholders. The workshop process is designed
itate constructive dialogue, to allow discussion of integrity without antagonizing p
ants with divergent views, to encourage revelation of new information, and to r
eness of contrasting points of view or unexpected risks. Participating in the AWIS p
is intended to help policy-makers and user representatives establish priority action
nce water integrity and governance.
he local implementing NGO, Development Organization for the Rural Poor (DOR
ed out the AWIS intervention between September and December 2018 (Figure 2). L
P staff facilitated the AWIS workshops and documented the process.
9
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Figure 2: Project timeline

/2018–31/08/2018
aseline survey

01/09/2018–31/12/2018
AWIS implementation

20/08/2019–31/10/2
Endline survey

2019

ticipants The stakeholders AWIS aimed to bring together comprised students, p
teachers, the school management committee, social leaders, and local government
strators. By design, four representatives from each of the first four groups should h
icipated in the workshop. In practice, the number of meeting participants from e
p varied slightly (Table 2).10 In some cases, participants represented multiple group
articipating students were drawn from the oldest cohorts, almost all (97%) between
16 years old. More female students participated than male students, in part reflec
eting of female-only schools as well as mixed schools. More participants were m
female in all other groups. This gender imbalance partly reflects the gender imbala
ng staff and school management committees, but persists even for groups that sho
venly balanced in terms of gender, such as parents. This may reflect prevailing so
s in rural Bangladesh, where female participation in public and political processe
ly constrained (Balk, 1997; Tanjeela, 2021).
he most important deviation from the original project design was that, with one exc
no local government administrators attended any workshops. The exception was
e first workshops organized by the project, in Bhola, which was attended by a mem
e union parishad or council. The absence of local government administrators li
cts the fragmented nature of the institutional landscape. Government administra
limited responsibility for improving WASH service provision in schools. Also, m
rnmental agencies have a limited staff. It may not be surprising that they were unw
r unable to attend school-level workshops. The DORP facilitators invited social lead
eir place.

n 8 out of 30 cases, the total number of participants was 18 (N = 1), 19 (N = 3), or 21 (N = 4), ins
as per the intervention design.
10
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Table 2: Participants in AWIS workshops

Mean no. of participants per school

Male Female Total

Students 1.60 2.47 4.07
Parents 2.37 1.57 3.93
Teachers 2.53 1.10 3.63
SMC members 3.17 0.73 3.90
Social leaders 2.37 1.13 3.50
Headteachers 0.50 0.03 0.53
Local government/administrators 0.00 0.03 0.03
Parents/SMC members 0.10 0.13 0.23
Teachers/SMC members 0.10 0.03 0.13

Notes Mean number of participants in each category participating across schools. One workshop
held in each school. SMC: School Management Committee.

cess The AWIS workshop proceeds in three steps:
Workshop participants anonymously score the quality of WASH services and WA
related processes with respect to indicators for transparency, accountability and par
ipation. The scorecard covers five areas: (i) quality of sanitation facilities; (ii) gen
(iii) menstrual hygiene; (iv) facilities for disabled students; and (v) budget and exp
diture. For each indicator, local facilitators developed a scale from 1 to 3 where e
score is associated with a statement describing quality with respect to that indica
Participants select which statement best described conditions at their school, yield
an individual score for each indicator between 1 to 3 (Appendix A).
Facilitators invite participants to openly discuss the scores for each area, asking p
ticipants to share their motivations behind their scores for each item. The objectiv
not to defend individual opinions but to understand differences in opinions. Based
the outcomes of this discussion, the scores are jointly adjusted and aggregated, u
one set of scores is collectively agreed upon.
Each participant identifies priority areas for action and specific actions that can
taken within each priority area. Facilitators disclose the results of this exercise
participants and ensure that priority areas and proposed actions are clearly underst
by all participants.

es Facilitators recorded the scores agreed upon during steps 1 and 2 of the pro
endix Figure K1). Consistent with the baseline survey evidence described in sectio
shop participants hold different views about baseline conditions at the study scho
randomly-drawn workshop participants from the same school give, on average, the sa
s for only half (0.52) of the items, and the within-school range of scores given by par
11
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ts includes both the minimum and maximum score for about half (also, coincidenta
) of all items. Mean differences across schools explain less than half of the variatio
s across respondents, implying that more than half is driven by variation across w
participants within schools.11 While some of this residual variation is likely explai
easurement error,12 mean scores given by participants correlate positively with dir
pendent observations by enumerators during school visits (Appendix Table K1), sugg
hat the information captured by the AWIS process is meaningful. Taken together,
riptive evidence suggests that there is scope for the intervention to improve stakeho
rstanding of conditions at the study schools.

rities and actions Workshop participants identified, on average, a total of 20 prio
s and 20 specific actions that could be taken.13 Around half of the most commo
tified priority areas concerned improvements to physical infrastructure (Appendix Fig
The most-commonly identified actions included reaching out to possible source

ing, awareness-raising, organizing meetings, or delegating responsibility for cleaning
itoring of WASH facilities to students or teachers. Just under half of schools propo
locate a greater share of school funds towards WASH facilities (Appendix Figure K

ts A conservative estimate of the costs of implementing the AWIS interventio
nd USD$770 per school, equivalent to USD$1.3 per student. This estimate is conse
because it includes costs such as liaising with local government officials that would li
ce in proportional terms if the program were implemented at scale. If the interven
essfully increased school attendance, it would have been among the most cost-effec
ventions available (J-PAL, 2018).14 The per school implementation costs are additio
sts of about USD$23,000 for adapting the AWIS intervention for application to sch
ral Bangladesh and about USD$11,500 to train facilitators.

parison with other previously-evaluated interventions Tables 3a and 3b c
AWIS to other closely-related “transparency for accountability” and “social accounta
interventions that have been evaluated in other sectors. Like AWIS, these intervent

he (unadjusted) R2 from a regression of participant scores on school-item fixed effects is 0.46.
ome participants may also not have fully understood all the questions. Also, although scoring is inten
anonymous, some participants required assistance to complete the scoring process, which might
ed their choices. Note that because scores were recorded anonymously, we cannot evaluate whe
cipants with different characteristics gave different scores.
articipants listed priorities and actions descriptively. Research assistants categorized responses
te categories.
ach school has 575 students with, on average, two more years of secondary education remaining.
tervention increased attendance by 2.5 percentage points, a not implausible effect size ex ante, it w
increased total effective schooling by 3.75 years per USD$100 spent, more than any intervention l
PAL (2018) except for deworming in Kenya (Miguel and Kremer, 2004).
12
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ally include elements of information and participation. The information elements
roadly categorized into three types: 1) general, non-specific information, such as
ation about rights to public services or responsibilities of service providers; 2) spe
mation about the service provider (e.g., school or clinic) that is observable to the u
rvice providers; and 3) specific information about the service provider obtained f
rnal sources, such as surveys or administrative data. The information elements in AW
ng to types 1 and 2, while type 3 is typically associated with higher costs. The
ation element comprises some type of meeting or workshop that usually brings ser
iders and users together. Relative to the other interventions in Tables 3a and 3a,
icipatory element of AWIS is also relatively “light touch”, comprising a single worksh

nte strengths of AWIS The AWIS intervention has several features that Kosack
(2014) note are associated with success in transparency interventions. Transpare

ventions are more successful: when information is contextualized, for example w
mation about the rights of service users or responsibilities of the providers defined
nal standards; when the information includes subjective impressions as well as objec
mation; and when the intervention establishes clear actions for users or providers t
to reform. AWIS is designed to have all of these features: The scoring componen
S is defined with respect to Bangladeshi government guidelines with respect to sch
H provision; AWIS includes subjective impressions, such as whether or not girls
parents feel able to influence the quality of support for MHM; and as noted ab
S is designed to establish consensus over specific actions that could be taken to impr
omes. Thus, ex ante, AWIS appears to have features identified by previous literatur
ictive of success.
13
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Theory of change

evaluation design is guided by a theory of change that connects the AWIS interventio
utcomes of interest (Figure 3). AWIS is designed to spread information about prio
s for action and potential courses of action, and to strengthen institutions. In tu
e changes should improve WASH service provision and may impact on WASH fac
patterns. Improved WASH service provision may in turn increase school attenda
translate into improved exam performance. Drawing on this theory of change, we de
e families of outcomes, designated A, B, and C, which are listed in Table 4 and descri
in further detail.

Figure 3: Theory of change

Knowledge
WASH 
service 

provision
Learning

A B C

WIS 
rvention

Revelation 
of 

information

Institutions

School 
attendance

WASH 
service use

he implicit logic underlying transparency interventions is the idea that such interv
can ignite an “action cycle”, in which information translates into useful, construc
n that improves service provision (Kosack and Fung, 2014). To initiate such an “ac
”, several criteria must be met. First, the intervention must reveal new informat
the new information must be salient to the users or providers of a service. Second,
aled information must change the choices or actions of service users or providers. Th
e changes in choices or actions must be sufficient to affect service provision.15

o trace out the links between information and action, we provide descriptive evide
t the information that is discussed during the AWIS workshops, actions that are id
during the workshops, and actions that participants report taking after the worksh

itionally, we evaluate impacts on knowledge about WASH standards and provision,
tutional arrangements (outcome family A). We define institutional arrangements as
ence and quality of institutions for WASH facility management and provision of supp
udents for MHM. Such institutions include, for instance, whether or not the school
ten policies related to WASH issues, whether the school allocates a budget to WA

e build from a similar discussion in Kosack and Fung (2014).
16
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ces, and how frequently school representatives meet with parents. Knowledge and in
ns may be self-reinforcing. Improvements to knowledge or institutional arrangem
titute potentially important mechanisms for improvements where we expected that
t detect effects of the intervention even if they are not sufficient to improve ser
ision over the time frame of our intervention.
e then evaluate impacts on WASH service provision and on use of WASH serv

ether constituting outcome family B). Understanding effects on service use is essen
der to correctly interpret any effects on WASH service provision because the two
ly related. If WASH service provision improves, use of WASH facilities might incre
sponse. Increased use might in turn lead to problems with, for example, cleanlines
tenance that might not have arisen in the absence of changes in use patterns.
he final piece in our theory of change is the link between WASH provision, sch
dance, and school attainment (outcome family C). A widespread view is that in
te WASH provision leads to reduced school attendance, through an increased rat
r-borne disease, and for female students, as a result of students missing school du
struation (Alam et al., 2017; McMichael, 2019). School attendance is in turn linked
ol attainment (e.g., Roby, 2004).
17
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Data

collection was managed by a Bangladeshi non-government organization, NGO For
ublic Health, who were not involved in implementation.16 NGO Forum for Public He
loyed a team of enumerators who collected baseline data before the intervention, du
and August 2018, and endline data between August and October 2019, between 8
onths after the intervention.
ne male enumerator and one female enumerator visited each study school for the
data collection activities, which took one day in each school. We designed the d

ction process to minimize disruption to the school day, with a flexible schedule t
ed enumerators to arrange data collection and interviews around student and teac
ities. The data collection process comprises surveys with three main classes of resp
s and four data collection modules at both baseline and endline, which we desc
y below.
eadteachers gave informed consent to the study as a whole and separately to each of
collection modules. Headteachers in all study schools consented to the data collec
ess, although in a few cases they declined consent for one or more of the data collec
ules.
numerators surveyed headteachers, teachers, and students. Female enumerators in
ed female respondents. All interviewees individually assented or consented to be
d, although we did not ask respondents about private or sensitive information. In par
we phrased all questions related to WASH and MHM practices in general terms, ask
ondents to draw on both their own and their peers’ experiences in their responses.17

numerators asked all respondents to describe the quality of the existing WASH facili
e school; the constraints faced by female students during menstruation and the co
ces for school attendance; and their views about how to improve WASH services
tices in the school. Additionally, enumerators asked respondents for information ab
ific areas of interest, as follows:

dteachers Enumerators interviewed headteachers regarding school programs and
ves related to WASH and MHM; student, parent and teacher involvement in WA
ity management; and the school budget and institutional processes, especially with
t to WASH facilities.

chers Enumerators interviewed male and female teachers in each school regarding
ent of school curricula related to WASH and MHM; the system of responsibilities wit

ee http://www.ngof.org.
ppendix B describes the consent process.
19
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school for cleaning of WASH facilities; and student awareness of WASH and M
tices. In ten schools, there were no female teachers, so we interviewed only male teach

ents Enumerators interviewed male and female students regarding whether and
H and MHM practices are discussed and taught in school. To identify students likel
ell-informed and comfortable with an interview, headteachers identified “class captai
sition assigned by teachers to the most responsible and best-performing students.
majority of interviewed students were in 10th grade and between 14 and 16 years ol

umerators also interviewed school cleaning staff regarding the availability of clean
ucts and the cleaning and maintenance schedules. In practice, however, few schools
ing staff present on the day of the interview. In particular, at baseline, only 7 sch
any cleaning staff of which which 5 had cleaning staff present on the day of interview

umerators also collected data directly on WASH facilities, WASH use, and stud
dance via school records and direct observations.

SH facility census Enumerators observed and photographed all WASH facilitie
y schools, including drinking water points, toilet cubicles, urinals, and handwashing
. Enumerators recorded whether each facility complied with basic WASH and M
dards. We also tested all sources of drinking water available in the school for conta
n with fecal bacteria and arsenic. Table 5 enumerates the number of school facilitie
type at baseline and endline.

ine usage We used event loggers and sensors to monitor latrine usage over th
ol days in an anonymous, discreet, and non-intrusive way.20 We tracked latrine usag
ple of toilet cubicles that were functioning and accessible to students.21 We prima
magnetic sensors to record opening and closing of latrine doors. Processing these d
s us to recover a history of latrine use events, corresponding to periods when the d
closed bookended by periods when the door was open to allow entry to and exit f
atrine. Sensors and event loggers are small and were discreetly packaged. Importa
rivacy, the door sensors can be installed outside of the latrine cubicle. Enumera
lled and removed sensors at times when they were not in use by students, in orde
fere as little as possible with normal latrine use.22

wo interviewed students were in 9th grade; three were aged 17 years old; and one was aged 13.
e successfully interviewed a member of the cleaning staff whenever one was present.
pecifically, we collect data over three days, excluding holidays and Fridays, when schools are close
his implies that we did not collect data if there was no functioning toilet accessible to students.
t baseline, we used motion sensors in some cases when latrines did not have functional doors. Mo
rs use infra-red sensors to detect the presence of a warm body. See Appendix C for further details
20
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Table 5: Number of observations: sanitation facilities

Number of observations
Baseline Endline

ility type Male Female Mixed Male Female Mixe

let cubicle (in use) 54 95 7 47 103 6
let cubicle (out of use) - - 70 - - 61
nal 62 - - 54 - -
d-washing station 63 86 57 50 74 68
nking water point - - 60 - - 60

al 179 181 194 151 177 195

s Table shows number of facilities available for student use enumerated in each category. Toilets
ut of use are listed as for mixed use since gender of users is not defined.

lthough we designed this data collection process to minimize intrusion, it is still poss
students might have avoided use of the school latrines during monitoring, a typ
thorne” effect or response to monitoring. However, monitoring was identical in b
ed and control schools, and it seems unlikely that students in treated schools wo
responded differently to monitoring. As a result, any “Hawthorne” effect should
t the comparison between treated and control schools.

ndance records Enumerators scanned and digitized school attendance records
onth in which the survey takes place and additionally for the preceding February

ch. We selected these months for comparison across years because no major relig
vals or national exams interrupted school attendance patterns during these month
or 2019.

erved attendance To validate the attendance records, enumerators collected di
rvations of student attendance on the day of the survey. To observe attendance discree
erators visited classrooms and asked students to list three improvements they would
ake in their school. Students then voted for their preferred suggestions. Enumera
rded the number of male and female students voting for each suggestion, allowing th
cord the total numbers of male and female students present in class. Enumerators m
that the voting exercise was purely hypothetical.
21
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bles 6a and 6b summarize sampling strategies and response rates.23 Response r
high, with one exception. The original baseline protocol sampled more teachers t
erators could feasibly interview on the day of the visit, and the baseline survey f

not enforce compliance with this protocol. Although response rates were low rela
e targeted numbers, enumerators did successfully interview at least one male and
one female teacher in all study schools with teachers of the given gender. Base
er response rates are similar at baseline in treatment and control schools (Appen
e K2).24 We addressed these issues in the endline survey.

e also collected data from three additional sources: administrative data on exam resu
shop records, and semi-structured interviews in a subsample of schools.

m results Enumerators downloaded individual exam results for students at st
ols from official records publicly available online. Enumerators recorded individual
results (grade point averages, or GPAs) on the most recent standardized national
for grade 8 (Junior School Certificate, JSC) and grade 10 (Secondary School Certific
), inferring gender from student names, which are mostly gender-specific in Banglades

kshop records Staff from DORP, the local implementing NGO, completed a deta
rt after each workshop, including participant information, workshop processes, dis
outcomes, and the main lessons learned. DORP staff translated the reports into Engl
igitized and classified data from these reports, which we use in descriptive analyse

i-structured interviews To obtain qualitative insights into the strengths and we
es of the intervention, enumerators conducted semi-structured phone interviews with
respondents from a total of 12 schools, evenly sampled at random from treatment
rol schools in the two study upazilas. We conducted the interviews in fall 2020, a y
the endline data collection and two years after implementation. Schools were closed
rson instruction at the time of the semi-structured interviews due to the COVID p
ic. In most schools, we successfully interviewed the headteacher, a parent representa
the school management committee, one male teacher, and one female teacher.26

urther details are in Appendix D. Our study design also oversampled AWIS student participants,
actice this led to only two additional student interviews.
eachers listed later in the roster were less likely to be successfully interviewed (Appendix Table K
oth sets of results are publicly available online on the education board’s web-based result publica
m. School-level records list individual student results and student ID numbers. Detailed indivi
nt data are also publicly available, including student names, searchable using the student ID num
e originally planned to conduct in-person focus group discussions in study schools in spring 2

use of the COVID pandemic, we initially postponed these activities and then replaced them
e interviews to minimize unnecessary travel and in-person contact. School closures prevented us
iewing students. See Appendix E for further details.
22
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The experiment

andomly assigned 30 schools to receive the intervention and 30 schools to a control gr
received no intervention via this project, although importantly we did not prevent th
receiving any other interventions. All schools had the same ex ante probability
ving the program.
e assigned schools to treatment and control at public lotteries, ensuring transpare
the treatment assignment process. We held one treatment assignment lottery in eac
wo study upazilas, Bhola Sadar and Ramgati, with 15 schools in each upazila assig
eatment and 15 to control. The lotteries took place after baseline data collection.
igures 4a and 4b shows the location of treated and control schools in Bhola Sadar
gati, respectively. Balance tests using baseline data confirm that differences betw
ols assigned to treatment and control are consistent with differences that could arise
ance. Table 7 shows that the treatment and control groups are balanced with resp
e main outcomes at baseline.27

potential threat to experimental validity arose because of a second intervention t
carried out in schools during this time period, consisting of distribution of free sanit
ucts to schools for female students and education about menstrual hygiene. This
ntion was carried out in 5 study schools before baseline and 13 study schools betw
line and endline. We successfully coordinated with the implementing organization
re that assignment to this intervention was uncorrelated with treatment with the AW
vention (Appendix Table K11).

o report tests of joint significance of differences across outcomes, we collapse all data to weig
l-level means, using sampling weights as we do throughout the analysis. To avoid missing observat
ol data from male and female respondents, and from toilet facilities used by male, female, and m
nts. When we pool data across genders, we use indices constructed on pooled data. We residu
tcomes with respect to upazila fixed effects, interacted with gender, grade, exam level, and date fi
s where relevant, for comparability with the randomization checks on individual outcomes. For la
ata, we include sensor-type fixed effects as we do for the individual checks. We replace missing
the upazila-level mean value: for one school for outcome B2, five schools for outcome B3, and
l for outcome C1. Appendix Tables K4 to K10 provide extended baseline comparisons between sch
ding additional joint tests of comparability on 20 school-level characteristics.
25
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Figure 4a: Study schools in Bhola Sadar upazila

Figure 4b: Study schools in Ramgati upazila
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Table 7: Baseline summary statistics
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Control Treated Obs
1 Head-teacher knowledge 0.000 -0.034 60

(0.113) (0.100)
2a Male teacher knowledge -0.000 -0.094 124

(0.088) (0.099)
2b Female teacher knowledge -0.001 0.378* 52

(0.127) (0.133)
3a Male student knowledge -0.013 -0.073 48

(0.087) (0.142)
3b Female student knowledge 0.000 -0.098 60

(0.106) (0.121)
4 Institutional quality -0.003 0.006 60

(0.066) (0.061)

1a No. functioning toilets (male student use) 1.200 1.008 49
(0.256) (0.199)

1b No. functioning toilets (female student use) 1.267 1.900** 60
(0.165) (0.165)

1c No. functioning toilets (mixed use) 0.200 0.033 60
(0.082) (0.037)

2a Male toilet quality index -0.011 -0.044 92
(0.059) (0.075)

2b Female toilet quality index -0.004 0.063 127
(0.054) (0.056)

3a Toilet events/day (male student toilets) 10.113 9.000 80
(2.861) (1.760)

3b Toilet events/day (female student toilets) 11.603 14.312 114
(2.735) (3.195)

1a Daily attendance (male students) 0.602 0.554* 320988
(0.020) (0.021)

1b Daily attendance (female students) 0.673 0.644 552949
(0.017) (0.015)

2a Exam result (male students) 2.171 2.385* 5131
(0.083) (0.079)

2b Exam result (female students) 2.296 2.251 5586
(0.079) (0.039)

value of F-test for joint significance 0.456 60
value of Hotelling’s T-Squared test 0.455 60

otes Standard errors clustered by school and shown in parentheses. Results from regressions wit
atification controls. Unit of observation as listed in Table 4. All observations weighted so th
ch school (or school and grade/level, for outcomes in family C) counts equally in summary stati
s. Attendance comparisons include day-grade-upazila fixed effects; exam result comparisons includ
am level-upazila fixed effects; all other regressions include upazila fixed effects. Latrine use com

risons also include sensor type fixed effects. p values from joint F test and Hotelling’s T-squared
t joint significance of differences on all outcome variables between treatment and control groups.
* p <0.01, ** p <0.05, * p <0.1.
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Empirical approach

mating equation We analyze data as a panel or a repeated cross-section. W
unit of observation is the school, the data form a balanced panel. When the uni
rvation is more granular, such as at the student level, the data form a repeated cr
on, because both the population and the sample may change between baseline
ine, for example because some students graduate and new students enroll. We estim
ollowing equation:

Yijt = αj + γt + β (1treated,j × POSTt) + βu (Uj × 1treated,j × POSTt) + εijt
e Yijt is an outcome variable in unit of observation i in school j at time t. The
is a unit fixed effect that absorbs baseline differences across schools, and γt is a t
effect that absorbs overall time trends. In the simplest specifications, unit fixed eff
chool fixed effects, and time fixed effects are upazila-year fixed effects. When we h
granular data available we additionally account for variation across subgroups or m

prehensively across time (see Table 4). The indicator variable 1treated,j takes the va
if school j is assigned to treatment and zero otherwise, the indicator variable PO
s the value one at endline and zero at baseline, and the variable Uj is a demeaned upa
my that accounts for stratification in random assignment to treatment. The coeffic
terest is β, the difference-in-differences between treated and control schools. Includ
centered and interacted stratification control ensures that β is estimated consiste
bons et al., 2019; Imbens and Rubin, 2015; Lin, 2013). Random assignment of treatm
mmunities ensures that 1treated,j is uncorrelated with the error term εijt, implying t
ates of β have a causal interpretation.

othesis testing The number of schools in our study is small, so we use randomizat
d inference to evaluate the statistical significance of the estimated coefficient, β̂.
late the lottery that assigns schools to treatment and control 1000 times. We then e
the distribution of β̂ under the sharp null hypothesis of no difference between trea

control schools that is imposed by the simulations. We then compare the realized di
s between treated and control schools to the distribution of differences under the n
use the number of schools in our study is relatively small and the direction of the m
theses was clear—the intervention is designed to improve outcomes—we pre-speci
sided hypothesis tests to maximize power to detect improvements. The one-sided
esis tests evaluate whether or not we can reject the null hypothesis that treatment
improve outcomes. We also report analytical standard errors, accounting for cluste
e school level.
28
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ghting The number of observations per school differs for different outcome variab
nsure consistency between analyses, we always weight observations by the inverse of
ber of observations per school.28 This approach ensures that each school counts equ
mmary statistics in all analyses.

-specification We pre-specified our analyses, and we follow a pre-analysis plan.29

ate from this pre-analysis plan in one significant respect. We originally pre-specified t
primary hypothesis tests would pool data from male and female respondents, or to
ities used by male and female students, and that we would report effects disaggrega
ender as secondary hypotheses. However, male and female respondents are very di
as are toilets used by male and female students. Female respondents are much m
ledgeable about WASH/MHM, and toilets used by female students have higher qua
aseline (Appendix Figures K4a to K4c). Not all schools have male students and
chools have female teachers, implying that pooling across genders also involves poo
ss different populations. Ex post, we prefer the cleaner and more transparent appro
porting results separately for each gender.30 The smaller sample sizes for female teach
male students are reflected in larger confidence intervals for effects in these groups.

tiple hypothesis testing We report results for a total of seventeen outcomes in th
lies. There is thus a relatively high likelihood that we reject the null hypothesis in at l
of these tests due to chance, even if the null hypothesis of no improvement in outco
fact correct. Along with the “naïve” p values, which would be correct for tests of
of the outcomes in isolation, we also report p values that control the family wise e
(FWER) within each of our three outcome “families”. The FWER-p values we rep
btained from simulating the joint distribution of p values for all outcomes within

or outcomes A2a and A2b, the weights we apply account for differential probabilities of inclusion in
le for different types of teacher and specifically for oversampling of teachers with special responsib
ASH or MHM. For outcome B3a and B3b, weights account for differential probabilities of inclusio
ample for functioning and non-functioning toilets. For outcomes in family C, we weight observation
each grade (C1a and C1b) or exam type (C2a and C2b) contributes equally, ensuring that the estim
s are insensitive to changes in the distribution of students across grades or exam types.
e pre-registered hypotheses on July 17th, 2018, during baseline data collection and before implem
took place. We finalized a pre-analysis plan using the baseline data on September 25, 2019,

ne data collection had begun but before analyzing any endline data. RCT ID: AEARCTR-000311
ur original approach also created inconsistencies between results in the pooled samples and the gen
ated samples. Weighting schools equally in the gender-separated samples implies weighting each sc
ender equally, whereas weighting schools equally in the pooled regression implies that changes in
r characteristics of the sample are reflected in the estimated changes in outcome variables. In princ
uld have anticipated this issue when we wrote the pre-analysis plan. In practice, the problem did
to us until we implemented the analyses after endline. We also deviate from the pre-specified appr

second, more minor respect. We replace school-grade-date fixed effects with school-grade-day of w
effects for outcomes C1a and C1b. We make this change because our original approach effect
ed data from dates in 2019 that were Fridays in 2018 and vice versa, about one in six observat
ndix Table K12 shows the originally pre-specified primary hypotheses and regression specification
29
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ly and comparing the “naïve” p value for each outcome to the minimum p value ac
utcomes in the family (Anderson, 2008; Westfall and Young, 1993).31 A drawbac
gregating all results by gender is that it expands the number of hypotheses we anal
asing the risk of erroneously rejecting a null hypothesis that is in fact correct. On
r hand, expanding the number of hypotheses we test makes the already-conserva
R-adjusted results still more conservative.

t hypothesis tests Often, the strongest evidence for impacts comes not from la
ts for one outcome but from modest but consistent effects across many outcomes (You
). We thus also report a joint test for each family of hypotheses which ranks the p va
smallest to largest and compares the distribution of each of these to the distribu
nked p values obtained from randomization-based inference. This allows us to infer
ihood of seeing differences at least as large, in relative terms, as the observed differen
ss all outcomes within each family. We did not pre-specify these joint hypothesis te

loratory analyses Given that we unexpectedly observed cases in which the interv
worsened outcomes relative to the control group, we also report p values from two-si
thesis tests. These p values evaluate the likelihood that differences with the real
lute magnitude would have occurred under the null hypothesis of no effect. These t
ot pre-specified, and our experiment was not powered to detect negative effects, so th
lts should be treated as exploratory.

x construction Throughout, we follow Anderson (2008) and use inverse covaria
hting to combine several sub-indices in summary indices. This approach weights
ation from several standardized outcomes by the inverse of their covariance matri
r to maximize the amount of information captured in the index. Following the orig
ulation in Anderson (2008), we calculate the index across all non-missing data for e
rvation separately, ensuring that we retain the maximum possible amount of informa
nstruction of the index.32 In all cases, we normalize the index relative to control sch
seline, so that changes with respect to baseline and treatment effects are measured w
ect to pre-intervention conditions. Note that index variables are thus close to zero—
tly zero when there are no missing data—for control schools in Table 7 by construct

er Although the number of treated and control units is relatively small, constrai
he available budget for both the intervention and data collection, we maximize

ppendix F provides more details on how we implement multiple and joint hypothesis testing.
that we pre-specified that we would also report p values that control the FWER across the full s
mes, but since none of the results are independently statistically significant when we control the FW
n each of the three families, the more conservative p values do not provide much additional informa
e adapt code generously shared by Samii (2018) so that it deals with missing observations.
30
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ty to detect effects by collecting data wherever possible at a more disaggregated uni
rvation (e.g., for individual WASH facilities or latrine cubicles or individual stude
ver a greater period of time (e.g., over multiple days). Ex post power calculati
g either analytical standard errors or the distribution of the point estimates obtai
randomization-based inference, suggest that the study was powered to detect eff
asonable magnitude compared to ex ante expectations, typically an increase of 0.2
tandard deviations for the outcome variables that are indexes, characterized as sma
ium-sized effects (Cohen, 1988).33

ustness tests We implement a series of pre-specified robustness tests. We re-estim
he main effects using control variables selected by the Lasso algorithm from a
ified group of exogenous control variables comprising baseline school-level characteris
acted with an endline dummy. The results remain very stable in these alterna
ifications.34 In the interests of brevity, we summarize the results of all other robustn
when we discuss the relevant results.35

Results

ivated by the theory of change described in section 4, we evaluate the effect of the AW
vention on the following three outcome families: knowledge, processes and institut
WASH provision and use (B); and educational outcomes (C). In the interests of re
ty, we integrate discussion of how we construct each specific outcome within each fam
the discussion of results.

Knowledge and institutions

estimate effects on six outcomes in this family. We measure knowledge of WASH
standards for headteachers (A1), male and female teachers (A2a and A2b), and m

female students (A3a and A3b) using indices. Each index is created from several s
es that measure the share of correct responses given to a number of questions about b
tices for WASH and MHM. For teachers and students, we construct indices separa

ee Appendix Table K13. We calculate minimum detectable effects for one-sided hypothesis test
significance and 80% power as 2.12 times the estimated standard error of the point estimate (Dji
oundolo, 2016), using both the analytical standard errors and the distribution of point estimates

andomization-based inference; both approaches give similar conclusions. Note that while ex post p
lations that use estimated effect sizes are known to be misleading (see, e.g., Gelman, 2019), this prob
not affect ex post power calculations that use only information about standard errors.
ee Appendix G for details of how we implemented this approach and results tables estimated using
ach.
e also implement robustness tests that we did not prespecify. When we do so, we note that this is
31
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ale and female respondents. We measure institutional quality using an index captu
resence and quality of institutions to manage WASH facilities and provide suppor
ents for MHM (A4).36

esults are shown in Table 8. Most (5 out of 6) of the indices show small to mode
ive treatment effects. The improvements in knowledge are largely driven by chan
nowledge about MHM while the improvements in institutions are driven by increa
ency of parent meetings and an increase in the likelihood that the school has a bud
ifically assigned to cleaning WASH facilities.37 Two of the individual treatment eff
tatistically significant at the 10% level, although neither of these effects are statistic
ficant when we control the family-wise error rate (FWER). The likelihood of see
ts of at least this magnitude across all outcomes is relatively low, however. Under
p null of no positive effects on any outcome, the probability of seeing this distributio
lues is .031 (see also Appendix Figure K5). Thus the results seem most consistent w
est positive effects on knowledge and institutions across a range of outcomes.
hese results are also consistent with our descriptive data. Semi-structured interv
ondents and field staff from DORP (the implementing NGO) reported that some sch
ted the government guidelines for school WASH on school walls after the AWIS w
. Participants also reported that the workshop helped them understand their rights
onsibilities with respect to WASH (Appendix Figure K6).
he main sample for male and female teachers comprises teachers selected at rand
teachers selected because they have special responsibility for WASH or MHM educat
e groups are sampled consistently across treatment and control groups. Just over t
s of the teachers in the main analysis in treated schools themselves participated in
S workshop. Improvements in teacher knowledge are driven by the randomly-samp
ers rather than those with special responsibility for WASH or MHM (Appendix Ta

). The results are not sensitive to excluding new staff from the sample (Appendix Ta
).38

etailed information on the construction of all outcomes in family A is provided in Appendix H.
ppendix Tables K14 to K17 report effects broken down by subindex.
e did not pre-specify the robustness tests desribed in this paragraph.
32
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WASH service provision and use

easure effects on seven outcomes within this family (Table 9). First, we enumerate
ber of functioning toilets that are available to students in each school, disaggrega
e results by the number of toilet cubicles available to male students only (B1a), fem
ents only (B1b), and for mixed use (B1c). A toilet cubicle is an individual stall, s
t-plate or drop-hole where a person can defecate in private. Toilets are defined
tioning if they can be used and are not broken, damaged, or full. Relative to
rol group, we cannot reject the null hypothesis of no positive impact on the num
nctioning toilets available to any group. The number of functioning toilets for fem
ent use actually declines in relative terms, primarily driven by improvements in
rol schools rather than absolute declines in the treated schools.
e then examine the quality of toilets available to students. We create an index wh

sures the average quality of WASH facilities, including functionality, cleanliness, a
oilets used by female students, the presence of items required for hygienic practices
.39 Since few schools have mixed gender toilets, we report this index only for toi

able to male students (B2a) and female students (B2b). We cannot reject the nu
uality improvement for either group, and quality declines for toilets available for fem
ents. Again, these effects are primarily driven by relatively large improvements in qua
ntrol schools, although toilet cleanliness declines in absolute terms in treated schoo
e finally turn to use of latrine facilities. Increased use of latrine facilities might

oxy for improved quality, with the complicating factor that increased use might it
ease cleanliness. As prespecified, we measure latrine use as the count of toilet use ev
ch toilet, coding non-functioning toilets as zero use, in toilets available to male stud
) and female students (B3b). Again, we cannot reject the null hypothesis of no incre
ither group, and usage declines relative to the control group in toilets available
le students. The point estimate for girls remains negative across a range of alterna
oaches to processing the sensor data.40

ur study was designed and powered to detect effects of the expected (positive) s
hus pre-specified one-sided hypothesis tests. However, all three of the treatment eff
oilets available to female students are negative, and two would have been rejected
0% level had we pre-specified two-sided hypothesis tests. The likelihood of seeing th
tive effects of this magnitude within this outcome family and gender is small (p = .0
endix Figure K7). In all three cases, the negative point estimate is driven not by abso
nes in the treated group but by relatively large improvements in the control group.

he full set of sub-indexes is in Appendix I. Sub-index results are in Appendix Tables K20 and K2
ppendix Table K22 describes sensitivity to excluding non-functional toilets (not pre-specified)
olling for the type of sensor used to detect use at baseline. Appendix Table K23 shows results u
ternative measure of use, total duration of use events. Appendix Table K24 shows results aggrega
e use frequency or duration across latrines to the school level.
34
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School attendance and educational attainment

nally turn to effects on school attendance and educational achievement (Table 10).
ary measure of attendance is drawn from school records from the months of Febru
March, two months during which school attendance was relatively uninterrupted
s or national holidays in 2018 and 2019. We estimate effects on school attendance
(C1a) and female (C1b) students. In both cases, attendance rates in treated sch
ase by a small amount (0.9 percentage points, or p.p.) relative to control schools,
ither case can we statistically reject the null hypothesis of no improvement.41 The 9
dence intervals exclude increases of more than 4.1 p.p for girls. For comparison, data
eported absence during menstruation suggest that absence associated with menstrua
d reduce female student attendance by 4.3 p.p.,42 while the extent of absence associa
water-borne disease may be larger but is more uncertain (McMichael, 2019).
ne might be concerned that registered attendance is inaccurate or prone to ove
ing, especially as female student attendance is incentivized through a stipend schem
ever, observed and registered attendance are similarly distributed and highly correla
endix Figures K8a and K8b). At baseline, overreporting is absent for female stud
modest for male students. In schools and grades consisting only of one class—in wh
an be sure that both measures correspond to the same group of students—around 1.7
nal male students are recorded present per class than enumerators observe (Appen
e K26). Overreporting increases between baseline and endline but does not incre
rentially in treated and control schools (Appendix Table K27).
ur primary measure of educational achievement is GPA on national standardized te
ompare results from standardized tests—national Junior and Senior School Certific
s—taken before and after the intervention. In both cases, we fail to detect increase
results for either male (C2a) or female (C2b) students. The 90% confidence inter
out improvements of 0.16 points on a 5-point scale for female students and 0.07 po
ale students. We also do not detect effects on the share of students passing the ex
lternative measure of achievement (Appendix Table K28).44

he results are similar, but make less efficient use of the data, when we use the pre-specified sch
-date fixed effects instead of school-grade-day of week fixed effects (Appendix Table K25).
lam et al. (2017) report that 41% of Bangladeshi school girls report missing school due to menstrua
hat those who report missing school miss on average 2.8 days per menstrual cycle. Assuming a me
length of around 31 days for adolescent girls (Flug et al., 1984) and a 6 day school week, th
alent to a 4.3 percentage point reduction in attendance.
he Female Secondary School Stipend Project pays tuition fees and provides monthly stipends for
ied rural girls up to grade 10 who attend recognized institutions, remain unmarried, and meet attend
xam result targets.
tudents fail the exam if they score a mean GPA of below 1. For these students, the final score is
ded. In the main analysis, we code this students as having a GPA equal to 0.5, but the results
sitive to alternative assumptions (Appendix Table K29).
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caveat to these results is that students not enrolled in the school or grade can sit
ol Certificate exams. This might in principle attenuate any treatment effects of
ram, because some students sitting the exams will not have been exposed to treatm
, not all enrolled students sit the exam. However, the number of students sitting
s prior to the baseline survey is highly correlated with current class size in the relev
e, suggesting that any attenuation may be small (Appendix Figures K9a and K9b).
he results in outcome family C could be affected if the intervention led treated sch
crease or decrease enrolment relative to the control group. Male student enrolm
ases modestly and by similar amounts in both treatment and control schools. Fem
ent enrolment actually declines in treated schools and increases in control schools (
ix Table K30). The total number of students sitting exams is relatively stable over t
does not change differentially in treated and control schools (Appendix Table K31)

Discussion

results show that the AWIS intervention led to modest improvements in knowledge
tutions for governing and managing WASH services but did not improve WASH ser
ision. Exploratory analysis suggests that treated schools may have improved WA
ce provision for female students less successfully than control schools. In this section
est four potential reasons why the intervention did not improve WASH service provi
ite the positive effects on knowledge and institutions. One reason relates to the resea
n, and three relate to the intervention design. We draw upon three sources of descrip
: 1) participant evaluations collected during the AWIS workshop; 2) retrospective sur
tions about the workshop and participant behaviour afterward; and 3) qualitative d
the semi-structured interviews. We also compare our results with previous literat
ed light on the generalizability of our findings.

e frame of the evaluation We evaluate the effects of the intervention in the y
wing the workshop. This time frame is not atypical compared to previous studies (Ta
nd 3b). However, some potential effects may continue to evolve over longer time fram
as the construction of new WASH facilities or the incorporation of improved WA

ities in new construction. Our results leave open the possibility that the improvement
n knowledge and institutions might still lead to meaningful impacts on WASH provi
longer time frames.
e find some evidence to support this view in our descriptive data. The interven
ases the similarity of answers given by different respondents to questions about the pr
faced by female students related to menstrual hygiene management (MHM), sugges
38
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proved common understanding of problems with WASH provision at study schoo
ost all workshop participants we surveyed at endline also reported taking action a
orkshop, and almost all felt that their actions were successful (Appendix Figure K
e study school, semi-structured interview respondents consistently describe transfor
l changes in WASH provision, including physical improvements to infrastructure
-ranging improvements in collective facility management. These changes appear to h
n place after the endline survey. Interview respondents attribute the impetus for th
ges to the AWIS intervention. This pattern of results is also consistent with find
a similar intervention conducted in Indonesia and Tanzania: focus groups in a subst
minority of communities described sustained, concrete efforts two years later, des
intervention doing little on average to improve service provision in measurable te
edis et al., 2021; Kosack et al., 2019).
n the other hand, these self-reported data could reflect experimenter demand eff
ther types of reporting bias. While the implementing NGO was not involved in d
ction, the NGO that collected data might have been associated with the interven
ugh their role in organizing the treatment assignment lotteries. The dichotomy betw
self-reported and measured efficacy of actions taken by participants could also a
ugh attribution bias if participants mistakenly attribute unrelated progress to the
of their actions (Kosack et al., 2019). Other evidence also cautions against too m
ism. Some potential improvements, such as changes to cleaning protocols, are q

cost in terms of budget, albeit not necessarily in terms of time or effort, but few sch
ar to have successfully implemented similar improvements. Interviewees speak of
financial resources and the difficulty of raising additional funds when students’ fam
oor. Facilities also fall rapidly into disrepair. One semi-structured interview respond
ks of new facilities falling into disrepair in less than eighteen months. The numbe
ols with no functioning toilets available to students is actually higher at endline (6) t
aseline (2), in both cases evenly divided between treated and control schools. Anot
s the challenges of maintaining knowledge and informal institutions in the context
ly changing school population.

e-limited nature of the intervention One potential reason why the interven
tudy might not improve WASH service provision is that it is limited to a single, one
shop. Such an intervention design would be attractive, if successful, as cost-effectiven
d then be high. However, the “action cycle” of Kosack and Fung (2014) implicitly requ
information about the consequences of actions to be fed back to stakeholders. Otherw

e calculate a similarity index across dyads of survey respondents including headteachers, male teac
emale students. These are the classes of respondents that we interview in all study schools. For
, we calculate a simple matching coefficient that measures similarity of responses across group
ions. We estimate an increase in dyad-level similarity in responses to questions about how M
cts female students. More details are in Appendix J.
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eholders will not know whether or not their actions were effective, and efforts may
stained. A natural question is whether a one-off workshop is sufficient to achieve t
kshop participants themselves raised concerns that the intervention was too short,
ted, too limited in scale, and lacked follow-up engagement (Appendix Figure K
ntially as a consequence of its time-limited nature, the intervention might have b
successful in increasing understanding of problems than agreement over solutions

ine, there is less consensus about priorities for action in treated schools than in con
ols.46 This suggests that the intervention might have successfully generated a rang
s about possible solutions but not built consensus over a specific and unified action p
sparency interventions may be more effective if coupled with longer-term engagem
xample, through a series of workshops in which participants evaluate not only base
itions but progress relative to previously identified action plans. Consensus-building o
n plans may be as important as consensus-building over problem diagnosis. Additiona
sparency interventions might be more effective if coupled with accountability measu
incentivize adherence to action plans. Consistent with this hypothesis, common featu
any successful interventions are a specific focus on creating concrete action plans
ger time frame that includes follow-up meetings to monitor progress (Table 3a).
rast, unsuccessful interventions often either fail to bring service providers and u
ther at all or are characterized by more time-limited interventions (Table 3b).

llenges of scale For transparency interventions to successfully ignite “action cyc
ack and Fung, 2014), changes made by actors must affect provision. This also imp
interventions must influence actors who have the capacity to affect provision. It is
whether this is the case for the AWIS intervention. Semi-structured interview resp
s report dependence on external organizations for financial support for major (“ha
structure improvements. But local administrators, who have limited and fragmented
sibility for school WASH services, did not attend the AWIS workshops (see Table 2)
rast, the actions that students, teachers, and headteachers report taking were prima
” (Appendix Figure K12). Raffler et al. (2020) show suggestive evidence that a s
ntervention was more successful when local officials participated in community-ser
ider workshops, although local officials only participated in about 30% of workshops.
nally, the only explicit mentions of corruption or trust problems in the semi-structu
views are with respect to contractors doing shoddy or incomplete work. This clas
rnance problems is not within the locus of control of school management or leaders
n contexts like these, transparency interventions may need to think explicitly ab
to influence other actors, perhaps using two-stage workshops at different administra
s. Local administrators might be more likely to attend a district-wide workshop t
iple school-level workshops. Alternatively, transparency interventions might be coup

etails in Appendix J.
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financial support that frees schools from dependence on external decision-makers.
ast one successful precedent, facilitating collaboration between schools and commu
ership increased the impact of a grant (Pradhan et al., 2014).

leading expectations In this study, control schools appeared to more successf
ove WASH service provision for female students than treated schools, with the cav
our experiment was not designed to measure negative effects. However, interven
ners and researchers may want to consider the possibility that stand-alone transpare
countability interventions might create misleading expectations about future finan
ort, potentially discouraging participants from trying to solve their own problem
ipation of this support. In a semi-structured interview, a teacher who participa
e AWIS workshop mentions informing DORP (the local implementing NGO) that
ol needed a new well during the AWIS workshop, seemingly with the expectation t
P would help provide one. While the negative effects we observe appear unique in
ished literature, many studies report null effects, and Arkedis et al. (2021) note t
ctations about “how these projects work” may shape the choices people make ab
her or not to dedicate time and effort to project activities.

e evidence is inconsistent with another potential explanation, that the interven
d because it antagonized participants or was simply altogether ineffective. The in
ion did improve knowledge and institutions. Ex post, survey respondents expres
faction with the intervention, albeit not universally: a substantial share of students
ers felt that some participants were more influential than others, and about a thir
ers did not feel free to express their opinions freely (Appendix Figure K13). Participa
praised the educational nature of the intervention and the systematic, constructive,
icipatory discussion (Appendix Figure K14).

Conclusion

study evaluates the impact of a transparency intervention on WASH service provi
hools in rural Bangladesh. While interventions designed to increase transparency
ently “in vogue”, evidence from similar interventions in other sectors finds only mi
ts (Fox, 2015; Joshi, 2010; Kosack and Fung, 2014). The transparency intervention
y is a deliberative multi-stakeholder workshop initiated with a community scoring
e, closely resembling one of a set of “exemplary transparency interventions” identi
osack and Fung (2014). Eight to twelve months after implementation, the interven
oves knowledge of WASH and MHM standards and best practices, and WASH m
ent institutions, but does not improve WASH service provision. Although our st
not designed to detect negative effects, we find suggestive evidence that control sch
41
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ove WASH service provision for female students more successfully than treated scho
nd no detectable effects on school attendance or exam performance.
rawing on extensive descriptive data, we identify four potential explanations for the
e of a measurable positive effect on WASH service provision despite the positive eff
nowledge and institutions: the relatively short time frame of the study; the time-lim
re of the intervention; the challenges of implementing transparency interventions a
ntralized level when actors are dependent on external sources of support; and the po
for such interventions to create misleading expectations of future support, discourag
eholders from independently seeking solutions.
esigners of transparency interventions may wish to consider how to address the poten
ations we outline above. In particular, our results suggest that interventions may n
er time horizons to be effective, for example incorporating repeated workshops to b
ensus about concrete action plans and monitor progress. Future studies should
ine how the effects of transparency interventions vary over time.
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experiment evaluates efects on WASH provision in schools in rural 
gladesh.

intervention leads to moderate improvements in knowledge and institutions.

intervention does not improve service provision or change use patterns.  

criptive data suggest three potential explanations.
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