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Abstract

The One Million Initiative of the Government of Mozambique aims at supplyaicgess to clean
drinking water and adequate sanitation for oneionilpeople. The program has constructed hundreds
of new boreholes and implemented trainings on afmit in communities from three provinces. To
evaluate the program, a panel survey design waspseiith a baseline in 2008, a midterm in 2010
and an end-line in 2013. The survey covers intarsigith 1600 households, focus group discussions
about the community and water points in 80 clusiter® districts. To our knowledge this is the first
rigorous evaluation of such a large scale progranthe water and sanitation sector. This paper
summarizes the findings of the baseline and midtsunveys in terms of health impacts, latrine
ownership and the use of improved water sources. @sults indicate that the water point
intervention had a sizeable impact on the use pfawed water sources and on the health outcome of
children under 5 but no impact for older individaalvhile the sanitation component of the program
had a strong impact on latrine ownership and healtitome for older individuals, and a limited
impact on hand-washing with soap and the use ofdugal water sources when it was available in the
community.

1. Introduction

In this paper we present an evaluation of a vagelantervention, aimed at reaching a million peopl

It is not immediately evident how such programs tarde evaluated. Although there has been an
enormous advance in the use of rigorous statistiethods for evaluation, including randomised

control trials (RCTs), these techniques are desidaesmall-scale interventions such as conditional

cash transfer programs. Large programs are typioall randomly assigned and often cannot even be
implemented in this way. There have been seveggestions in the literature proposing evaluation

methods for larger scale programs, e.g. World B&0K6), Elbers et al., (2009), Elbers and Gunning

(2011). For identification of the program impacesk methods rely on differences in program
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intensity across locations or groups. The currgatuation follows this approach to evaluate the One

Million Initiative, a very large water and sanitatiprogram in Mozambique.

The earlier literature on the impact of water aaditsition interventions is summarized in Fewtrell e
al. (2005) and IEG (Independent Evaluation Grou)&. For water interventions a distinction is
made between interventions aimed at the sourqaplgng safe drinking water, chlorination) and
interventions aimed at treatment of water at thiatpaf use (boiling, chlorination, filtration). Wett
treatment at the source seems to have little effieahy. Water treatment at the point of use igeno
effective: in the studies reviewed by Fewtrell etthe relative risk of diarrheal disease is 0.69 i
treatment households. Regarding the supply of sater, the earlier studies suggest that house

connections are effective in improving health ouies while standpipes and communal wells are not.

Sanitation interventions promote latrine use uguayl means of construction of latrines or subsidize
access to building latrines, while hygiene inteti@rs rely on hygiene trainings to promote hygiene
awareness, in particular hand-washing and latrgee According to both the IEG and Fewtrell et al.
surveys these interventions are generally effectielding relative risks of around 0.70 although
there is some indication of publication bias. Oa tither hand, some of us have been involved in a
number of impact studies which found that househalften do not even recall the hygiene and

sanitation training they have received let aloreelé@ssons learnt. (I0OB 2007, 2008, 2009).

In an older meta analysis of 144 studies by Estey. €1991) the authors find a favourable impdct o
water and sanitation programs on a number of watated diseases. They stress the importance of
providing water close to the point of use and irdéigg hygiene education into water and health

programs.

Jalan and Ravallion (2003) investigate the imp&&ticgess to piped water in rural India. they find a
substantial effect in terms of lower prevalencaliafrhea, but there is an important interactiorhwit
income and education: in poor households the effeetry small, particularly if mothers are poorly
educated. This suggests that investing in wateplgup effective only when combined with sanitation

and health training. The One Million Initiativeas example of such a combination.

A recent innovation is the Community Led Total $aton (CLTS) approach which aims at the

promotion of latrine use and relies on confrontalomethods to convince households of the health
risks of open defecation practices. A numerous ldpireg countries have adopted this approach in
recent year$,however the effectiveness of this approach haveyebbeen rigorously assessed. An

exception is Pattanayak et al. (2009), who fourad shaming techniques employed in CLTS coupled
with a subsidy approaches employed in the India@alT®anitation Campaign (TSC) resulted in an 30
percent increase in improved latrine ownership. ey, Pattanayak et al. (2007) find no conclusive

evidence that the program reduced diarrhea presalénthe last two weeks of children under 5.

! For a complete list of countries using the CLT$rapch to sanitation sétp://www.communityledtotalsanitation.org/where
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Furthermore, Chakma et al. (2008) evaluated theanpf the TSC campaign on the health of 1250
Open Defecation Free (ODF) villages and comparethtto the health status of 1100 individuals in
non ODF communities. The study undertook paragiiold and microbial analysis of stool, urine,
soil and water samples from participants in the @ID& non ODF communities. The study concluded
that diarrhoeal morbidity and overall worm infegias decreased significantly in communities that
benefited from the ODF status.

Mozambique is extreme in the extent of open dei@eatnd the high child mortality due to diarrhea.
Concerns about these outcomes have led to thelled-tane Million Initiative’, a program initiated

by UNICEF. The program involves the creation of néwproved, communal water sources and a
version of the CLTS sanitation approach aimed adlieating open defecation. At the request of both
UNICEF and the donor (the Government of the Ne#melt) the impact of the program is being
evaluated. As an important advocate of programé @& the One Million Initiative UNICEF in
particular is very keen on having direct evidenodleeir effectiveness. The main instrument for the
impact evaluation is a household panel survey. Divthe three rounds envisaged have now been
held. This paper presents evidence on the impatteofOne Million Initiative, using the first two

rounds of survey data.

The literature reviewed above does not suggeststiedt a program will have a substantial impact on
health. In terms of sanitary practices, we findtttie CLTS intervention succeeded in inducing

people to build and use latrines. We also find that creation of new improved water points has

induced many households to switch to the new waterrces. The question is whether these
intermediate outcomes also lead to improved hedldhaddress this using a ‘black box’ regression of
a health indicator proxying for diarrhoea prevakeran treatment indicators for the water and

sanitation interventions. We find that the CLTSmention does have a favourable effect on health,
confirming the findings in the literature on thdeetiveness of sanitation programs. Regarding safe
water use, we find a significant impact of the nealeated improved water sources on the health of
very young children but not on older individual® investigate the mechanism underlying these
black box results, we use IV regressions. We fhmat the direct effect of safe sanitary practices on
health is positive and highly significant. The effef using improved water sources is much weaker

and driven by the effect of safer water on the thealitcome of very young children.

The rest of this paper is organized as followsti8e@ describes the One Million Initiative in dita
The survey and the data are discussed in sectidrh&.next section discusses the identification

strategy. The results are presented in sectiomally; section 6 concludes.



2. The One Million Initiative

The One Million Initiativé (2006-2013) covers three provinces in Mozambiddenica,
Sofala and Tete with a total population of 4.9 imillpeople. The program therefore targets a
significant part of the population. Among the gaafishe Initiative are that at least 70 percent
of the population in the three provinces use saifekithg water and that at least 50 percent
use improved sanitation facilities. The progranedrito achieve these goals by making
improved water sources available at the commuretsell either by rehabilitating non-
functional boreholes or by creating new ones; iditamh it visits communities to offer
sanitation training. Both types of interventionge aommunity specific and can therefore at

the household level be consideredrdisntions to treat

In addition to the water point and sanitation imé&tions, a hygiene promotion was
implemented in every community visited by the |0N&O responsible for implementing the
education and training part of the program. Theaiobtf the hygiene promotion cannot be

evaluated using the survey as it was implementedl communities prior to the baseline.

Ultimately, the rationale behind a water and saiota(\WASH) program is to improve the
health of the population. Using safe water is eigubdo reduce the prevalence of diarrhea
and other water-related diseases. Safe hygienictipea will enhance this effect, while

unsafe practices can nullify it.

From the outset the intention was to work througlstang government institutions rather
than setting up a separate donor run organizatommplement the initiative. However,
UNICEF maintains very strict auditing controls owee program. In particular, UNICEF
does not disburse unless the relevant governmeningirative bodies have worked out the
plans for a particular component of the progrardetail. UNICEF’s role does not go further,
in particular it does not engage in policy condibty. This combination of relying on
government implementation and strict financial pahare makes the Initiative an interesting
departure from sector budget support as commoragticed, but this is not the topic of the
present paper which focuses exclusively on théaliie’s health impact and its transmission
channels. Details about the placement of the ietdgrons can be found in Appendix A.

The sanitation component of many WASH programs lve® sanitation and hygiene
awareness promotion by means of a Participatoryidiggand Sanitation Transformation

2 Seehttp://www.unicef.org/mozambique/child_survival_315tml|, accessed March 2011.
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(PHAST) progrant. The effectiveness of PHAST is questionable: 10B{202008, 2009)
describe several evaluations where households whaedeive PHAST training did not even
recall this fact let alone any lessons. In Mozarbithe effectiveness of PHAST was also
guestioned by program officers of the One Millionitibtive. Therefore, after initially using
PHAST, the One Million Initiative has resorted teetso-called Community Approach to
Total Sanitation (CATS) in order to improve saf@itay practices of the rural population.
CATS combines Community Led Total Sanitation (CLTi&)nings with a reward system for
communities that become open defecation free (JDELTS itself is a highly
confrontational method developed by Kamal Kar im@adesh (Kar with Chambers, 2008)
and has been adapted to the Mozambique contexessence it relies on shaming a
community by letting them discover the consequeradespen defecation. The shaming is
expected to lead to a communal decision to eraglittest practice of open defecation. CATS
involves only promotion of safe sanitation practi@nd does not fund e.g. construction of

latrines; implementation is left to the households.

3. Survey design, data and attrition

The evaluation is based on survey data collectédianrounds, in 2008 and 2010. (A third round is
envisaged for 2013.) The sample consists of 80 aomtres selected from 9 of the 18 districts in the
three provinces covered by the Initiative. Theidtive is targeted at the poorer communities and
these have been oversampled to ensure sufficietistgtal power. To neutralize the effects of
selective program placement we use first differeregressions for the assessment of impact or

include community dummies.

Assigning treatment and control communitees antewas ruled out. UNICEF considerext ante
assignment unethical, since it would involve tglsome communities that they would benefit only
later from the program, if at all. However, becaot®versampling of poorer communities there are

sufficient numbers of treated and untreated comtimsnio enable a statistical impact analysis.

For each of the sample communities three surveys baen carried out. First, a household sample
was conducted in 80 randomly selected communitieseach community 20 households were
selected by systematic sampling from a randomlysehocontiguous group of approximately 100

households (corresponding to about 500 persofe)ensure that survey households are indeed living

% Seehttp://www.who.int/water_sanitation_health/hygiesre/san/phastep/erdccessed February 2011.

* For details about the reward system of CATS segfi@p (2009).

® Note that one would expect poorer communitiesresworse on many human development outcomesefherit can be
argued that any unadjusted cross-sectional evidsritely toundeestimate impact.

® For details on the sampling procedure, see UNICEME Consult (2009)
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close to a potential new borehole, communities Viiese asked which location they would prefer for
a new water point. In the baseline households wese sampled in the neighbourhood of that area.
The household survey covers general household akaistics, health, water and sanitation practices.
See Appendix B for a description of the househaoldl @mmunity characteristics. The second survey
was held among local community leaders from the adiate vicinity of the sample households. A
third survey was conducted of water sources usethéysample households. In addition a limited

number of water samples were taken for biologicalysis.

The total number of households per survey rounéniiewed is 1600, of which 1310 were
interviewed in both the 2008 and 2010 rounds. #dtmi pattern among households is discussed in
Appendix B. Communities can be divided into fowattment groups: those without any intervention,
those with only water interventions, those withyosénitation interventions, and those subject th bo
types of interventions. Since the interventions env¢égsirgeted on poorer communities there are
significant differences between the baseline chiarstics of the four groups (see Appendix B). In
addition there are small but significant differemida some characteristics not directly related to
targeting: household size, age of the household beesnand education. Any impact of these
differences should be eliminated by including hiwde fixed effects. As expected the targeting is
reflected in substantial differences between conitimsn Since 290 households dropped out of the
survey between rounds 1 and 2 selective attriteeds to be considered. A probit analysis of adtriti
suggests that there are no differences betweer tvbs left and those who remained except for

household size. However, the effect is small.

The main health indicator in both the 2008 and 2@ithds of the household survey is self-
reported prevalence of ‘water borne diseases’ waittecall period of six months. This is a MICS
indicatof that has been used as part of monitoring for thiemium development goals throughout
the world. We find this indicator problematic, sthmany households may not be familiar with the
concept of water borne diseases. The concept wasdeiined in the questionnaire although
enumerators were allowed to give the examples afrldbea, typhoid and cholera. To construct a
more robust health measure we aggregated the fodiaathe household level and converted it to a
binary variable taking the value 1 if any householdmber was reported to have suffered from a
water related disease in the six months periodegliag the interview and zero otherwise. Our
interpretation (based on comparison with other dataces such as the DHS) is that the level okthes
diseases is underreported but that the indicatostithbe used to analyze trends and health efféat

addition, we do not use the indicator to measuxel$e therefore our analysis depends on the

" In some locations improved water sources weretedeshortly before the baseline survey. This daesseem to have had an
effect on the baseline survey outcomes.

& MICS stands for Multiple Indicator Cluster Surseyhese surveys have been developed by UNICEFottupe internationally
comparable indicators on a range of indicatorhé@dreas of education and health. Households Wsweaaked about water borne
diseases during the two weeks preceding the imervihis is the common recall period used in hestiidies. However, the results
implied far too low prevalence to be credible andld therefore not be used for evaluating prognapeict.
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assumption that the degree of misreporting in the freatment groups does not change between
survey rounds. A disadvantage of this procedure¢hi the impact of the Initiative cannot be

measured in terms of prevalence as commonly defined

4. Identification strategy

The pathways and barriers of disease transmisséauanmarized in Figure 1, which is adapted from
Waddington and Snilstveit (2009). As the figurewhpfaecal pathogens are carried into the body via
fingers, flies, fields, food and unclean water. &ahygiene and sanitation interventions reduce the
risk of contracting diarrheal diseases by blockithg pathways of faecal pathogens. Sanitation
interventions promoting the use of proper sanitatian provide a barrier to disease transmissian fro
faeces to the environment (ground water, fields flied). Hygiene interventions promoting proper
hand-washing (at all critical times using soap sin and running water) aim to block transmission
from fingers to drinking water, food and body. Waisterventions aim at breaking down the
transmission from water to food and body eithemyyroving water quality at the source or providing
water treatment methods at the point of use. Howerey water, sanitation or hygiene intervention
can only minimise risk along certain pathways. Ef@ne, in order to break the transmission cycle
completely, a combination of the interventions exessary. The One Million Initiative aims to

achieve this using a combination of water point @d'S sanitation training interventions.

Figure 2 depicts how the interventions of the Ondlidvi Initiative affect the barriers of disease
transmission. The framework outlined in the figurelerlies the analysis in this paper. In the Figure
the CLTS intervention is assumed to affect latusage (directly, and indirectly through increased
latrine ownership) as well as proper hand washnagtice. Water treatment at the source comes in
the form of boreholes providing safe drinking watdotably absent from Figure 1 is water treatment
at the point of use which is not targeted by the ®filion Initiative, therefore we cannot evaludte
impact. In addition, according to our survey reswtater treatment is not usual practice in

Mozambique.

Econometric issues

In the statistical analysis, we use binary outcoragables (e.g. the ownership of latrines, use of
improved water sources). To evaluate the impadhefwater point and sanitation interventions on
these binary variables, we specify the followinghability model:

Yhi =F (o1 + P Wiy & + Bs Sy G+ y Xt + ey + 10 + €n) (1)
where Y, is the binary outcome variable of interest for $eholdh at timet; W, and S, are

indicating whether there was a water point or sdiom intervention in the cluster of househald

respectively;d; is a time indicator: it is zero in 2008 and 1 @1R; X, includes household (and



cluster) specific control variables like househsize and wealth. In the moded, 1, and#, denote
time, cluster and household specific fixed effeatsspectively, whileen,, is a random error
component. Depending on the choice of functaand the distribution aof,; model (1) reduces to the

normal, logistic or linear probability model.

We are interested in the coefficienty, and s, which measure the treatment effect of the
interventions. To estimate these effects, we primarily rely oadfications of the linear probability
model. However, logit models are estimated to yetie robustness of our results. We use both first

difference and pooled estimators.

To obtain the linear probability model we use thenitity function forF in equation (1). Taking first

differences one obtains
A= o+ Pu Wiy + Bs Sy + 7 AXni + deng, (2)

whered; disappears becaudgg-d;=1, anda denotesn,- a;. The time-invariant household and cluster
specific fixed effects drop out due to differencififfe advantage of this estimator is that it rersove
all household specific time-invariant unobservalflésed effects’) that can bias the estimateshd t
treatment effect due to non-random placement ofinterventions. However, this comes at a cost.
Observed time-invariant variables can also conitsfiormation on the processes studied and this is
also lost through differencing. Moreover, the stdderrors become larger compared to estimation in

levels.

In the logistic model it is also possible to allfav fixed effects of time invariant variables. Hovee,
the fixed effects logit model can only be estimatedditional on a change in the outcome variable.
For example, the probability that the outcome \deiachanges from 0 to 1 frorm¥l to t=2

conditional on a change in the outcome variable is

P[:Ym =0Y,.,=1 |Y.=:.1 TV.= l} = B lat Al ot B —11,- (3)

 Ttexp (@t fuWy(n HBeSsin TYAK )

In order to compare the coefficient estimates ef fiked effects logit model to those of the linear
probability model, we calculate the average parsfiects™ Note that the sample size for the
conditional logit regression is reduced, theretbeestandard errors are higher than in the lingadf

effects model.

If the household specific effects are uncorrelatétth the treatment status after controlling for the

location of the household, i.e.

Wity Sy O 70 | Aenys (4)

° Note that model (1) rules out synergy effectsimgisrom the joint implementation of water pointdesanitation interventions. We
experimented with cross-terms for the interventiobasfound no significant effects. In the contektise of improved water sources
the reader is referred to the success rate of GhfEB/ention results relating to synergies.

12 See Cameron and Trivedi (2005).

" The partial effect is the defined @®/0X, whereX denotes the list of regressors.

8



pooled estimators controlling fdocation fixed effects can be used to estimate the treatmact
consistently. This assumption is not unrealistigegi that the interventions are at cluster level,
therefore selectivity bias is likely to be dealtttwiising location dummies. Using pooled data, the
distribution of the outcome variable can be estadatsing

Yht = Flow + fu Wiy G + fs Sy G+ y Xt + Aeny + €n), (5)
wheree,; =, + en. We estimate this model for the linear probabgitd logistic models to check the

robustness of the earlier (differenced) estimates.

Regressions for individual outcomes

For the health outcome, it is also possible to ingévidual level instead of household level data.
Unfortunately, the dataset does not allow for matgtof the household members in the two survey
rounds. Therefore, we use household and locatigedfieffects to deal with time-invariant
unobservable factors affecting the health outcofkonsehold memberd.The distribution of the

individual health outcome in this case can be amiths
Ym,h,t =

F(a: + PlAmnd Wimn & + S(Amn) Semm 0+ 0 Annit ¥ Xmnit Aqmny + fimn+ €mn), (6)
where the binary variablé, ,,;denotes the health outcome of household memiiarhousehold at
time t. We allow for age dependend&,(,) of the impact since we expect a higher disessefor

young children.

Success rate of CLTS interventions

In case of the impact on latrine ownership andube of improved water sources, one would expect
that the interventions are especially aimed at éloolsls who have not yet acquired a latrine orextart
using an improved water point. Therefore the qoastirises how successful the interventions are in
convincing non-owners and non-users to change liediaviour. To formalize the impact on adoption
behaviour, consider the following linear probakilinodel for latrine ownership at round 2 of the

survey:
P, = p/[\zh) +(1- pzf'\éh))S(h)n-'- yrey, (7)
wherep, is the probability that househadtdin locationf(h) owns a latrine. We assume that there is a

probability pe’\éh) that households from locati@h) own a latrine regardless of having received CLTS

training. Otherwise there is a probabilitythat the CLTS training would convince a household

12 Note that some of the households were only sud/@gyene of the rounds. The household dummy ofetthesiseholds is
identified using cross-sectional data only.



build one. Thereforer is the success rate of the CLTS training on honldshwho would not have
owned a latrine in round 2 without the training €Tiinary variableS, indicates if there has been a

CLTS intervention in locatiod. According to equation (7], further depends on observeg) (and

. . . N
unobserveds) household characteristics, which are taken tmtdependent ¢ P.ny. Of course pel'\‘

can only be estimated for locations without CLT&rting, but if we assume that the intervention
indicator S, is independent c pgl/\l then the population avera DN of pgl/\l can be estimated from
the non-CLTS locations.

Denote the average latrine ownership in loca/yin round 1 by &,. Assuming thatQy ) is
independent ofy, in equation (7) and th: p}éh) 0S| dn» %, We can usey asinstrumental

variable. The second assumption seems reasonapladéfudes a wealth indicator since placement of

the CLTS intervention has been concentrated irptiaer locations® Regarding the exogeneity of
Ouny, NOte that it is the latrine ownership rate aetias, very similar tc p/f'\éh) and therefore unlikely to

contribute to round 2 latrine ownership,), given the latter variak pféh). Moreover gy is a

location level variable. With a suitable set of wols z, one would therefore expect it to be

uncorrelated witla,. Taking conditional expectations in equation (/pbtain
E(R, [ Sy Snys 3)= B ﬂh) | By 2y )H T By E/NH) (YL P4 ) L 4 (8)

where Z, indicates the local average ofn location®. It is convenient to linearize the conditional

expectations on the right hand side:
pl'\éh) = E( pe'\(lh) | qj(h)’_%(h))"-a)l(h) =a+p dn +5_Z(n Ty (9)
and substituting this in equation (7) we ultimataifyive at the nonlinear regression equation
Pn = a+:80M(h) +JZ,(h) +(1_a_,8q/(h) _5_;(h))ﬂ %h) ty et h(1+ 4 p?'r)) (10)
Note that the conditional independence assumptigpliés that@,, US,;, and, sinceS, is a

binary variable,w,, (1+71S,;,) 0 ). We estimate (10) using nonlinear least squarél fm

latrine ownership and the use of improved watercasf{ in clusters with a water point intervention

to find the impact of the CLTS intervention on #ioption behaviour of non-user households.

3 1t is noticeable that the correlation between ager2008 latrine ownership and the CLTS interventiovery low (0.06) and
insignificant. Latrine prevalence has thereforequitied CLTS targeting.
% |n this casey is redefined as the probability of using improveater sources at round 2.
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IV regression

Equation (1) is a ‘black box’ regression in thesethat it does not specify through which channels
the interventions affect health outcome. We likgdobeyond this by quantifying the impact of using
latrine and improved water sources by househ&dwr! Reference source not foundl depicts the
three likely channels from the interventions to Health outcome variable: using latrines, improved
sources and hand washing. To identify the impaetdhthree separately we need at least three
instrumental variables. Formally, ldt, . indicate health outcome and consider the followingar

probability model:
Hht =+ 01 Bhi+ 02 Lt + 03 Pro +y Xat + Ay + 7n + énye (11)

where B, ; denotes the use of improved water soutge,stands for latrine use ag}; is used for
proper hand washing practices. In the estimatiofldj we instrumenB, ., L,; andP; by the two
interventions and in some variants also by basealiaster level indicators of latrine ownership and
availability of improved water sources. In the lbaspecification we use only the water and CLTS
interventions and assundg = 0, so that the impact of the interventions isrctelled exclusively
through the use of improved water sources anchigriHence, using only the water point and CLTS
interventions as instruments the impact of latravel improved water use is just identified. In
subsequent regressions we test the restrictiorvthatd by adding other instrumental variables. We
estimate (11) using the first difference model ats by pooling the data at household and indiVidua

level.

In all regression models except for the logit amtrumental variable models we report cluster robus
standard errors to control for any remaining unolesk heterogeneity and serial correlation in the

case of the pooled regression.

5. Results

In this section, we focus on four questions. Firdtether the CLTS sanitation training has succeeded
in convincing people to build and use latrines, antploy proper hand washing practices. Second,
whether the water point interventions and the a#ioit training have induced people to switch to
improved water sources. Third, whether the Oneidillnitiative has led to a reduction in reported
water related diseases. Finally, we investigate theiethese results are compatible with the

framework depicted in Figure 2.
Impact on sanitary practices: latrine ownershipriae use and hand washing

The most important aim of the CLTS sanitation firinintervention is to convince people from a

community to abandon the practice of open defegadimd switch to latrine use. The success of this
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intervention can therefore be measured directlyooking at latrine ownership. The effect of the
interventions on latrine ownership is investigaited able 1: regressions (1)-(3) report the redfalts
the differenced indicator, which measures the chainglatrine ownership status. Regression (1)
includes only the sanitation training and watempdmterventions, while (2) controls for changes in
household size and wealth, which were the variablgdaining attrition. The effect of the CLTS
sanitation training is large and significant: hdusds in locations that received the CLTS
intervention are on average 12.1 percentage poiotg likely to own a latrine in 2010 due to the
sanitation training. This finding is confirmed iagression (4) in the table, which pools households
across the two survey rounds while controllinghousehold size, wealth and time and location fixed
effects. The results are also robust to the funatiborm of the probability model: the partial effe

in the conditional and pooled logit models in resgren (3) and (5) are comparable those obtained

using the linear probability model.

The impact of the CLTS training can be underesetiadue to the presence of households who
already owned a latrine prior to the sanitatiorenmention. To assess the effect of the CLTS
intervention on the non-owners, regression (1)abl& 2 reports the nonlinear least squares essmate
following the specification of equation (10). Thiegression uses all households from the second
survey round and includes both household and lotddivel controls. The estimate ofis 0.221,

which implies that the CLTS training succeeds imuiocing around 22 percent of households to
build a latrine who otherwise would not have dong®sThe NLS results also suggest that the more

asset-rich households are more prone to owningiada

Regarding the use of latrines, Table 3 presentsrig¢ise evidence that owning a latrine is almost
equivalent to using one: according to the surveyentban 95 percent of the adults from households
with a latrine also use it, but for children theshis lower, at two thirds. This result is notiging
given that the cost of building latrines must beered by the households themselves. On the other
hand, less than 10 percent of the households noingwa latrine use one. These usage statistics do

not change between in the two survey years.

Proper hand washing practice can help reduce ttideince of diarrhea. As mentioned before the
CLTS intervention is mainly aimed at latrine constron and discouraging open defecation practices,
however it also stresses the importance of propadfwashing. Table 4 shows that almost all adults
report washing their hands at critical times (befeating, after defecation and disposing of baby’s
faeces). However, hand-washing is mostly done witlhusing soap or ash and running water, which
limits its effectiveness in reducing diarrheal dises. In the analysis, we define proper hand-wgshin

by hand-washing with soap or ash at critical tifiefore eating and after defecation) by all aduits

15 Shared use of latrines is very low in the survayeglulation.
18 This estimate compares very well to values obthirsing linear regressions to estimate (10) iratseence of parameter
restrictions (not reported).
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the household. Table 5 reports the impact of thennentions on this indicator. The first difference

regressions (1)-(3) show that the sanitation imetion increased the likelihood of adults washing
their hands using soap or ash by on average lemeage points. However, the coefficient estimate is
only marginally significant in the differenced regsions, and becomes insignificant in the pooled

regressions of (4) and (5).

Impact on use of improved water sources

The water point interventions comprise the ‘harddpart of the program. Around 2000 water points
will eventually be created or rehabilitated unds program, mostly in the form of boreholes. The
location of the borehole is chosen considering a@gioal conditions and the preferences of the

community selected for the new water point.

To assess the success of water point intervenioimsiucing households to switch to using improved
water sources, Table 6 presents the regressiotisieBoth the differenced, (1)-(2), and pooled- (4)
(5), regressions indicate that around a third efftbuseholds started using improved water sousces a
they became available through the water pointwetations’ In the difference regressions (1)-(2) the
CLTS intervention has a positive and sizeable (@#kgntage points) effect on the use of improved

water sources that is marginally significant.

The regressions in Table 6 do not take into comaie that in some of the communities there
existed functioning improved water sources at time tof the baseline survey partly constructed by
the One Million Initiative prior to the baseline #008. In fact, in 20 of the 80 clusters there were
functioning boreholes in the neighbourhood (as s$adhby the water points survey at the basefifie).
The average use of improved water sources at tiseliba is substantially higher in these
communities: in clusters with a working improvedterasource 47.3 percent of the households
already used an improved water point, while alnmmsbne used it in the other clusters. As a result,
the impact of the water point interventions is lykéo be different in communities with improved
water points prior to the interventions. We havergfore repeated the regressions separately for the
cluster with and without a working borehole at tiage The impact of the water point intervention in
the no-borehole clusters increases to 50.6 pergemaints with an extra 10 percentage points ifethe
was a sanitation training, as well (regression Itesnot reported). On the other hand, if the
community already had an improved water point the impact of an additional improved water

point through the One Million Initative does notdirce the remaining non-users to switch to

7 The strange estimates for the conditional logjtession (3) in Table 6 can be explained by thewlagion that almost no
households discontinued using improved water saurcelusters with CLTS interventions, which iskg@d up by the unrealistic
coefficient for the CLTS variable.

18 In 10 out of these 20 clusters there was alsotervmint intervention by the One Million Initiagv A likely reason for a water
point intervention in a community already havinfduactioning borehole could be that the number afdeholds per water point
was too high.
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improved water sources. However, in this case th€SCtraining increases the probability of using

improved water sources by 33.1 percentage poiatg€ssion results not reported).

To analyze the impact of the sanitation interventa;m the use of improved water sources in
somewhat more detail, regression (2) in Table 2ntegghe results of applying the nonlinear model of
equation (10) to the use of improved water souns#sy households form clusters with a water point
intervention. Parametear gives the impact of CLTS training on a switch ®&ng improved water
sources by non-users in the water point interventilusters. The estimate of the impact is 31.2
percentage points, which although insignificantviery close to the impact of CLTS in the

communities with functioning boreholes mentionedwah

An important reason for households not to switcluigimg improved water sources could be that the
newly installed improved water source is too famgwTlo assess the importance of distance to the
water source with regard to usage, we rely on GFetion information collected during the 2010
survey round. The regression result in Table #iesrthat distance is a highly significant deteranin

in the decision to use improved water sources: ¢tonlds living more than half a kilometre from the

source are very unlikely to use it.

Impact on health

Now, we turn to the main interest of the analydie investigate the health impact of the One Million
Initiative using the household level indicator wietany household member was affected by water-
borne diseases in the last 6 morithis.is known that young children are the most sk of diarrheal
diseases, therefore we also redo our analysiseahdlisehold level for children under age 3 and 5
years. As a check on our findings, we also repstlts using individual level data assuming diffiere

impacts for the young children.

The results for all household members are repantdéble 8. The impact of the sanitation trainiag i
very consistent across the various specificatioitis an average of 8 percentage point reductiohén t
probability of any household member contractingevaelated diseases in the last 6 moAthEhe
coefficient estimate is significant at the 5 petderel for the pooled and logit estimators, whhe
p-value is 0.053 for the differenced regressiorsgdRding the water point interventions, access to
improved water sources does not seem to improveatkeage health outcome of the households.
Note that there was also a large decline (16.3gmtage point) in disease prevalence between the two
survey rounds that cannot be explained by the progiFurther, regression results in Table 8 also

suggest that water-borne diseases are not sigmifycaelated to wealth status in the surveyed sampl

1% see discussion about this indicator in section 3.

2 A possible obijection to this positive finding &t it is simply a placebo effect since the depenhsariable is based on the self-
reported MICS indicator. Presumably such a placdfect would wear off so that this interpretatiaande investigated once the
2013 data are available.
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However, an additional household member incredseptobability of at least one member being ill
by 1.3-2.7 percentage points on average if aboeesagnd by 4.5-5.7 percentage points if under age

5, verifying that young children are indeed mokelly to suffer from diarrheal diseases.

To assess whether the interventions affect younldreh differently compared to older household
members, Table 9 reports the results using as depervariable the indicator whether any child
under age 3 or 5 years was affected by water-bdiseases in the household. The sample size is
limited to the households having such a child attime of the survey. Results are reported for the
pooled estimators only because the sample sizes dnapstantially when conditioning on households
with a young child in both survey rounds. Regrassi¢l) and (2) in Table 9 report results on the
impact of the interventions on children under agenéther of the interventions seems to have a
significant impact on the health outcome of chitdunder 5 Regressions (3) and (4) report the
results for children under 3, which show a différpattern: the impact of the sanitation intervemtio
vanishes completely, while the water point inteti@nsignificantly reduces the probability of a yer
young children being affected by diarrheal disedse$0 percentage points on average. This finding
can be related to the fact that, on the one h&edyery young children do not yet use latrines aned
more forgiven for not practicing hygienic behavioand on the other hand, they are more vulnerable

to consuming contaminated water as their immuneesyss less resistant.

Table 10 further investigates the heterogeneouadingf the interventions by using individual rather
than household level data, which allows a disaggreg according to age groups. Pooled regression
results are reported because it was not possibteatoh the household members in the two survey
rounds. However, household fixed effects are #sed control for unobserved household
characteristics and standard errors are cluster@ @ommunity level. The results verify the fings

of Table 9 that the impact is indeed differentyfoung children and older household members: for the
youngest children no significant impact of the &ation training can be demonstrated on the basis of
the survey dat&. On the other hand, the water intervention rediiedikelihood of disease by on
average around 5 percentage points for young emldrote that the impact on individual children
under age 3 and under age 5 is not significanfferdint in Table 10. For older household members
the result is reversed: the sanitation traininguoed the likelihood of disease by an average of 3.3
percentage points for the older individuals. Theulieon the older household members presumably

drives the household aggregate results reportédlire 8.

Summarizing, the above results suggest a favouredifdet of the CLTS intervention while young

children benefit more from the water point intertiens.

2L Note that the sample size is reduced by half coetptn Table 8.

2 For the households not present in both roundsssesectional household fixed effect is used.

% Note however, that the coefficient on CLTS for gguchildren is not significantly different from than older household
members either.
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Sanitation, improved water sources and health

The regression results above reported on the intetd-treat effect of the water point and sanitati
interventions of the One Million Initiative. Howewewe are also interested in the mechanism
underlying the ‘black box’ results. The likely chmaats from the interventions to the health outcome
variable are depicted on Figure 2, which suggestsstrumental variable regression of the health
indicator on water source type, latrine use anddhaashing, instrumented by the interventions and
possibly by baseline cluster level indicators dfitee ownership and availability of improved water
sources. We first present results concentratingthan latrine use and safe water use channels,
disregarding hand-washing. Then, we investigatedheyance of proper hand-washing for the health
outcome. Finally, we investigate the transmissioechanism for the individual health outcomes

disaggregated by age groups.

Table 11 reports the instrumental variable regoessesults for the impact of use o latrines and
improved water sources. Regressions (1) and (3palethe interventions as instrument for the use
of latrine and safe water, while regressions (2) @) also include the additional instruments: shar
of households owning a latrine in the cluster atlihseline, and the indicator of having a functigni
borehole in the community at the basefihBoth the difference and the pooled regressionsircon

the importance of latrine use: if the household imers use a latrine, it is on average between 39 and
54 percentage points less likely that any househwdthber has experienced an episode of water
related diseases. The use of improved water sode@eases the likelihood of water related diseases
by an additional 10 percentage points on averag@eter this effect is insignificant. Our preferred
regression is (4), where the additional instrumemes the strongest both in validity and relevance.
Here, both improved water use and safe sanitargtipes significantly decrease the likelihood of

water related diseases in the households by 12@percentage points on average, respectively.

In Table 12 we investigate the importance of thedraashing channel for the surveyed households.
Regressions (1) and (2) add proper hand-washirtheathird channel to the IV regression. In this
case, there are three channels for the two intéoremstruments, therefore these regressions can
only be estimated by including the cluster levedddme indicators as instruments, as well. Theltesu
indicate that proper hand-washing does not sigmitly reduce disease prevalence at the surveyed
households. Notice, however, that the first-stagadftistics of the hand-washing variable indicates
that the instruments are only weakly related todhaashing. Recall, that the results of Table 5 also
show only a marginally significant effect of thengation training on hand-washing practices.
Therefore, we conclude that it is not possiblertapprly evaluate the hand-washing channel given the

data.

24 The Sargan test of overidentifying restrictionsraat reject the hypothesis that these additiorsitiments are valid.
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As an alternative, regressions (3) and (4) in Tdldeuse a composite variable of latrine use and
proper hand-washing to assess the joint importahesanitary practices. The composite takes values
between 0 and 3, adding 1 for proper hand-washiag2afor latrine us& The results for latrine use
are consistent with the findings of Table 11, wathh impact of latrine use on the health outcome
between 29 and 39 percentage points without priaged-washing and between 44 and 55 percentage
points when practicing proper hand-washing. Howetleg impact on hand-washing is likely to be

driven by the fixed weight between hand-washinglatrthe use.

Finally, Table 13 presents the results on the iddia level analysis of the latrine and safe wartss
channels. In this case, it is possible to sepataeeffect of latrine and safe water use on health
outcomes by age categories. Only the interventimasused as instruments for latrine and safe water
use, and they are interacted with the age categofige results suggest that safe sanitary practices
reduce the water related disease instances mdithose household members that are in the age of
possibly using latines by 20 percentage points,rmitsignificantly that of the youngest children
(although the coefficients are not significantlyffelient). Regarding the use of improved water
sources, only the children under 5 years of agafagntly benefit from them in terms of their hial
outcome: their likelihood of suffering from wateslated diseases decreases by 10 percentage points

as a result of using improved water sources.

Summarizing the above results, the improvemenhénhtealth indicator appears to be driven mainly
by safer sanitary practices and only to a limiteteet by the improved water sources except in the

case of young children, where the mechanism igsede

Discussion

The results above show the success of the OneoNlilhiitiative in inducing households to switch to

using improved water sources and latrines congtduioy the households themselves. In addition, the
CLTS training had a marginal effect on househokiagisoap or ash to wash their hands. However,
the results suggest that the program improved &adttihn outcome of households almost exclusively
through the promotion of latrine building and supsnt use. Below we offer some discussion of

these results.

Using results from Table 8 suggest that the CLT&ruention reduced water-borne disease
prevalence by 3 percentage points among the sarhpleskholds, which is around a 10 percent of the
disease prevalence in the sample at the housebwedd. [The success of the CLTS approach to
sanitation is remarkable for two reasons. Firsty@ical finding in similar evaluations studies

(including earlier evaluations of WASH programsthg authors in Tanzania, Yemen, and Egypt) is

% The construction of the composite is rather ad-however we experimented with different weightd &und comparable
results.
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that hygiene training has little effect, if any.el'®ne Million Initiative is a favourable outlier this
respect. It would seem likely that the differensedue to the confrontational nature of the CLTS
approach which is quite different from the tradigab PHAST training program promoted by the
WHO.* Second, Table 3 shows that owning a latrine is alswst equivalent to using one, which is
not surprising given that the households have tdrpthe effort of constructing a latrine themsalve

This suggests that the CLTS approach is right@usang on the promotion of latrine ownership.

The health impact of latrines might be underestitiadue to the fact, that the newly constructed
latrines are almost exclusively traditional pitrila¢s and not the improved latrines promoted by
WHO. However, switching from open defecation tongstiraditional latrines already produced a
significant health impact in our sample. One miglto expect spill-over effects arising from the
latrine ownership and use of other households éencitbmmunity, which generally leads to a more
hygienic environment in the community. This impicalso included in the impact of CLTS using the

‘black-box regressions’ in Table 8.

Regarding safe water use, the lack of impact ofwhter point interventions on the health outcome
could be explained by a considerable contaminaifomater with E-coli bacteria between the source
and the point of use: water in the household iddas safe. Such a difference in water quality is a
common finding in other WASH studies as well. Seeifstance IEG (2006). A total of 149 water
samples taken from the Mozambique program areangiithe 2010 round of the survey show a
decrease in the percentage of E-coli free sampbes 87 percent to 14 percent between source and
point of use, confirming the findings quoted frohe tliterature. On the other hand, we find that the
probability of a contamination-free sample at toepof use increases by 25 percentage pointsif th
water is originally from a contamination-free sairtlence, in our case improving the supply of safe
water does lead to a limited improvement of drigkimater quality at the household. Unfortunately,
the number of water samples is too limited to itigase whether this improvement is sufficient to

explain our health results.

An alternative explanation could be that older letwdd members become more resistant to
consuming contaminated water, thereby reducingnibgnitude of possible impact. This is in line
with the finding that the water point interventicausd the switch to using improved water sources do
significantly reduce diarrheal disease prevalemncdtfe young children, who are more vulnerable to
being affected diarrheal diseases. Therefore, $keofisafe water sources is expected to affecttheal

outcomes of young children but less so of adults.

% Seehttp://www.who.int/water_sanitation_health/hygiesre/san/phastep/erdccessed February 2011. It is important to riwde t
we cannot use the Mozambique data to assess tbetieéhess of PHAST since all sample household® w&posed to that
training. Strictly speaking we therefore only asse effect of adding a CLTS training to PHASTtinstion.
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6. Conclusion

The One Million Initiative is an ambitious largeade program aimed at improving the lives and the
health of a million people in one of the pooreaiirdaes in the world. It uses the promotion of safe
sanitation practices and installation of improvedtev sources as instruments to accelerate the
achievement of the Millennium Development Goalshwigspect to the access to drinking water and

adequate sanitation for rural families.

In this paper we have focused on the health imphtite One Million Initiative. Using a two-round
survey we can trace some of the channels througthwhoperates, namely the switch to using safe
water sources and a change in sanitary practicgaglan indicator of disease prevalence based on a
MICS indicator for the prevalence of water relatiskases, we find that between the 2008 and 2010
survey rounds the disease indicator in the sangaiérebd from 30 percent to 14 percent. The analysis
suggests that 3.1 percentage points of this 16t phécline or 19 percent can be attributed to
interventions under the One Million Initiative, particular to the sanitation intervention. To the
extent that our disease indicator is an appropiiatgator, proportional to the prevalence of water

related disease, this is an important and detecefféct at the level of the program populafibn.

The health impact of the sanitation interventiommiginly attributable to its success of convincing
people to build latrines, but it is also detectahkat the CITS training motivated non-user housgol
to start using improved water sources in commuitvbere improved water points were or became
available. On the individual level, our resultsicade that the benefits of the sanitation intersemt

are mainly enjoyed by household members abovegh®tb.

Regarding the water point interventions, we findttih has a limited impact on health outcomes. On
the individual level, it decreases the likelihoodwater related disease incidence of the youngest
children but it does not have any impact on thdthes the older household members. However, it
does have a sizable impact on the use of improvaterwsources by creating access to it.
Unfortunately, this does not translate into a pesiimpact on health. This might happen because
bacterial contamination of drinking water takescplédetween the source and the point (and time) of
use. Such contamination should undermine or seveliahinish the impact of increased access to
improved water sources. Therefore, it might be fieiaé for the program to increase its focus on the
software component of water use practices afterrongad water sources are available in the

communities.

2 Our sample is not representative of the populatiothe program area of the ‘One Million Initiativeince locations receiving
improved water facilities were over-representethensample. Reweighing the sample observationsdimeinecessary to calculate
impacts at the population level.

19



References

Cameron, A.C. and Trivedi P.K. (2005): Microecondmgs: Methods and Applications. Cambridge
University Press.

Chakma, T. Godfrey, S. Bhatt, J. Rao, P. Mishrangifgh, S. (2008) Cross sectional health
indicator survey of Open Defecation Free villageMiadhya Pradesh, India, Waterlines
Journal, Vol. 27, No. 3, pp. 236-247

Esrey, S A, Potash, J. B., Roberts, L., & Shiff(1R91). Effects of improved water supply and
sanitation on ascariasis, diarrhoea, dracunculibsiskworm infection, schistosomiasis, and
trachomaBulletin of the World Health Organizatip9(5), 609-621.

Esrey, Steven A. (1996). Water, Waste, and Welh&eh Multicountry StudyAmerican Journal of
Epidemiology1436), 608 -623.

Fewtrell, L., Kaufmann, R. B., Kay, D., Enanoria,,\Maller, L., & Colford Jr, J. M. (2005). Water,
sanitation, and hygiene interventions to reduceluiea in less developed countries: a
systematic review and meta-analysis. The Lancettidus Diseases, 5(1), 42-52.

Godfrey, A. (2009): Preliminary Documentation angkation of the Sanitation Component of the
“One Million Initiative” in Mozambique. Link:
http://www.communityledtotalsanitation.org/resoupzeliminary-documentation-and-
evaluation-sanitation-component-one-million-initr@tdocume

GON and UNICEF. 2006I'he Government of the Netherlands — UNICEF partmniprsvater,
sanitation and hygiene. Mozambique project propoBaé Hague and New York: GON and
UNICEF. Revised July 2006.

Independent Evaluation Group (IEG). 2008. What warkwater supply and sanitation: lessons from
impact evaluation. Washington, DC: World Bank.

IOB. 2007 .Water Supply and Sanitation Programmes ShinyanggoRgTanzania 1990-2008 he
Hague: Ministry of Foreign Affairs of The Nethertim

IOB. 2008.Support to Rural Water Supply and Sanitation in Bhaand Hodeidah Governorates,
Republic of YemerThe Hague: Ministry of Foreign Affairs of The Metlands.

IOB. 2009.Drinking Water Supply and Sanitation Programme Suigal by The Netherlands in
Fayoum Governorate, Arab Republic of Egypt, 19902The Hague: Ministry of Foreign
Affairs of The Netherlands.

Jalan, J., & Ravallion, M. 2003. Does piped waseiuce diarrhea for children in rural Indixfurnal
of Econometrics1121), 153-173.

Kar, Kamal, with Robert Chambers. 2008. Handbooka@mhmmunity-led Total Sanitation. London:
Plan and Brighton, Sussex: IDS.

20



Pattanayak, S.; Dickinson K.L.; Yang, J-C.; P&IR.; Praharaj, P.; Poulos, C. (2007): Promoting
Latrine Use: Midline Findings from a Randomized Eation of a Community Mobilization
Campaign in Bhadrak, Orissa. Research Triangl@uisdNorking Paper 07_02.

Pattanayak, S. Yang, J, Dickinson, K. Poulus, d@il,Fa Mallick, R. Biltstein, J. Praharaj, P. (Z)0
Shame or Subsidy revisited: social mobilizationdanitation in Orissa, India, Bulletin of
World Health Organisation, Vol. 87, pp 580-587

UNICEF / WE Consult. 2009. Baseline survey firegpart. UNICEF: Maputo.

Waddington H., and Birte Snilstveit. 2009. “Effesthess and sustainability of water, sanitation, and
hygiene interventions in combating diarrhoekurnal of Development Effectivendsg3),
pp 295-335.

WHO. Costs and benefits of water and sanitatiorravgments at the global level (Evaluation of the).
(n.d.). Retrieved October 5, 2011, from
http://www.who.int/water_sanitation_health/wshO4@#snary/en/

WHO-UNICEF. 2006. Core Questions on Drinking-Watad Sanitation for Household Surveys.
Geneva: World Health Organization and UNICEF.

World Bank. 2006. Impact evaluation: The experienicthe independent evaluation group of the
World Bank. Washington, DC: World Bank..

Wright, J., S. Gundry and R.Conroy. 2004. “Housdldrinking water in developing countries: a
systematic review of microbiological contaminatimetween source and point-of-use”.
Tropical Medicine and International HealtB (1), pp 106-117.

21



Figures and Tables

Figure 1: Transmission pathways and barriers of faeal-oral disease
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Figure 2: Impact of water and sanitation interventions on health
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Table 1: Impact on latrine ownership

Household FD Household Household Household FD logit  Household Household pooled logit
FD FD pooled
Regression (1) (2) (3) mean (4) (5) mean

Mean dependent var 0.105 0.105 0.730 effect 0.494 0.494 effect

Water point intervention 0.024 0.023 0.488 0.082 0.025 0.124 0.017
(0.045) (0.046) (0.347) (0.049) (0.234)

Sanitation training (CLTS) 0.121** 0.126** 0.639* 0.108  0.146** 0.995***  0.137
(0.056) (0.056) (0.350) (0.057) (0.273)

Intercept 0.050*** 0.059***  0.783*** 0.132  -0.166*** -18.92*%** 2,612
(0.026) (0.026) (0.197) (0.023) (0.584)

Observations 1310 1310 300 3200 3200

Adj. R-squared’ 0.018 0.037 0.098 0.419 0.349

First difference yes yes yes no no

Year, location dummies no no no yes yes

Household dummies no no no no no

Additional regressors1 no yes yes yes yes

Clustered s.e. yes yes no yes no

Dependent variable: (4)-(5) latrine ownership (binary); (1)-(2) change in ownership; (3) obtained latrine=1, lost latrine=0

(binary)

! Additional regressors: household size, wealth

2 MacFadden's adjusted R? for logit models

Signif. Codes: '*' 0.1, '"**' 0.05, "***' 0.01
Source: Household survey and program data on interventions, 2008 and 2010.
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Table 2: Impact of CLTS training on non-owners and non-users

Dependent variable

Latrine ownership

Use of improved water

source

Regression (1) (2)
Mean dependent var 0.549 0.668
1 effect of CLTS on non-owners 0.221+%*

(0.070)
n: effect of CLTS on non-users 0.312

(0.289)

o: constant 0.064 0.764*

(0.151) (0.411)
B: share of latrines at baseline 0.915%%*

(0.050)
B: improved wp in cluster at 0.123
baseline

(0.144)

64: water intervention 0.008

(0.040)
6,: average household size in 0.024 -0.005
cluster

(0.030) (0.008)
65: average wealth in cluster 20.023 0.018

(0.110) (0.028)
v2: household size 0.012** -0.002

(0.005) (0.099)
vs: wealth 0.116%** -0.211

(0.020) (0.620)

Observations 1600 720

Nonlinear least squares estimator (see equation (10). Clustered standard errors

between parentheses.

Regression (1) includes all households; regression (2) only households from
clusters with water point intervention.

Signif. Codes: '*' 0.1, '**' 0.05, "***' 0.01

Source: Household survey and program data on interventions, 2008 and 2010.
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Table 3: Latrine use by ownership

Latrine use by ownership Men Women School Other
(% of owners) children children
Household owns latrine in 2008 95.6 97.2 65.8 65.5
Household owns latrine in 2010 93.6 98.1 69.2 45.0
Household does not own latrine in 2008 6.0 6.2 3.9 4.2
Household does not own latrine in 2010 9.6 10.7 6.0 4.3

Source: Household survey, 2008 and 2010

Table 4: Hand washing at critical times

Hand washing

(% of respondents) Year Men Women School children Other children
Before eating 2008 100.0 100.0 99.9 96.4
2010 99.9 100.0 99.8 98.7
After defecation 2008 96.1 96.0 84.7 66.7
2010 96.9 95.6 83.8 73.0
After disposing baby's 2008 - 89.5 74.0 55.7
faeces 2010 - 90.0 71.5 56.3

Source: Household survey, 2008 and 2010

Table 5: Impact on adults’ hand-washing with soap pash at crucial times

Household FD Hou:eDhoId Household FD logit H:l:fl::ld Housel’:z:iitpooled
Regression (1) (2) (3) mean (4) (5) mean
Mean dependent var 0.209 0.209 0.780 effect 0.146 0.146 effect
Water point intervention 0.000 0.000 -0.019 -0.003 -0.004 0.056 0.010
(0.058) (0.058) (0.256) (0.053) (0.223)
Sanitation training (CLTS) 0.102* 0.099* 0.474* 0.080 0.071 0.331 0.056
(0.060) (0.059) (0.269) (0.052) (0.231)
Intercept 0.172%** 0.165*** 1.050***  0.176 0.124***  -1.926*** -0.325
(0.036) (0.036) (0.152) (0.023) (0.497)
Observations 1309 1309 490 3199 2890
Adj. R-squared® 0.006 0.011 0.002 0.130 0.097
First difference yes yes yes no no
Year, location dummies no no no yes yes
Household dummies no no no no no
Additional regressors1 no yes yes yes yes
Clustered s.e. yes yes no yes no

Dependent variable: (4)-(5) hand-washing with soap/ash after defecation and before eating (binary); (1)-(2): change in

variable, (3) 1=adopted, O=abandoned (binary)
! additional regressors: household size, wealth
? MacFadden's adjusted R” for logit models
Signif. Codes: '*' 0.1, '**' 0.05, '***' 0.01

Source: Household survey and program data on interventions, 2008 and 2010.
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Table 6: Impact on use of improved water sources

Household Household Household FD logit Household Householc.l pooled
FD FD pooled logit
Regression (1) (2) (3) mean (4) (5) mean
Mean dependent var 0.277 0.277 0.931 effect 0.283 0.283 effect
Water point intervention 0.318***  0.320***  0.265 0.015 0.330***  1.897*** 0.299
(0.089) (0.088) (0.419) (0.087) (0.125)
Sanitation training (CLTS) 0.159* 0.158* 18.64 1.073 0.142 0.353*** 0.056
(0.089) (0.092) (1175) (0.090) (0.127)
Intercept 0.071* 0.069 1.631*** 0.094 -0.029 -1.788*%** -0.281
(0.043) (0.043) (0.313) (0.028) (0.132)
Observations 1310 1310 421 3200 3200
Adj. R-squared’ 0.170 0.173 0.191 0.562 0.173
First difference yes yes yes no no
Year dummy no no no yes yes
Location dummy no no no yes no
Household dummies no no no no no
Additional regressors1 no yes yes yes yes
Clustered s.e. yes yes no yes no

Dependent variable: (4)-(5) use of improved water source (binary); (1)-(2) change in use; (3) 1=adopted use;
O=discontinued use

! Additional regressors: household size, wealth
> MacFadden's adjusted R? for logit models
Signif. Codes: '*' 0.1, '**' 0.05, '***' 0.01

Source: Household survey and program data on interventions, 2008 and 2010.

Table 7: Distance to improved water points as a detminant of their use

Dependent variable: 1 if household used improved source in 2010. 0 otherwise
Mean dependent variable: 0.42

Clustered

Coefficient Estimate Std. error
Intercept 0.784 *** 0.045
Improved source 10-250 m further away -0.351 *** 0.083
Improved source 250-500 m further away -0.55 *** 0.074
Improved source 500-999 m further away -0.727 *** 0.052
Improved source 1 —2 km further away -0.641 *** 0.072
Improved source 2 - 3 km further away -0.784 *** 0.045
Improved source 3 - 4 km further away -0.764 *** 0.047

Signif. codes: '"***' 0.01, '**' 0.05 '*' 0.1
Source: Household Survey, 2010 round. Number of observations 1222. Adjusted
R-squared 0.33.
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Table 8: Impact on health outcome

Household Household Household FD logit Household Householc.i pooled
FD FD pooled logit
Regression (1) (2) (3) mean (4) (5) mean
Mean dependent var -0.163 -0.163 0.264 effect 0.223 0.223 effect
Water point intervention -0.010 -0.008 -0.229 -0.042  -0.039 -0.528**  -0.080
(0.040) (0.039) (0.248) (0.039) (0.215)
Sanitation training (CLTS) -0.083* -0.081* -0.522** -0.096  -0.080**  -0.440** -0.067
(0.043) (0.042) (0.264) (0.040) (0.221)
Household size 0.027***  0.133**  0.024 0.013***  0.080*** 0.012
(0.008) (0.058) (0.005) (0.022)
Number of children under 5 0.030 0.240%  0.044 0.032%**  0.205*** 0.031
(0.020) (0.137) (0.010) (0.067)
Wealth -0.023 -0.195 -0.036  -0.008 -0.045 -0.007
(0.031) (0.183) (0.015) (0.082)
Intercept -0.127***%  -0.119***  -0.730*** -0.134 0.454***  -0.302 -0.046
(0.030) (0.030) (0.151) (0.030) (0.350)
Observations 1280 1279 440 3161 3161
Adj. R-squared® 0.004 0.024 0.029 0.093 0.066
First difference yes yes yes no no
Year, location dummies no no no yes yes
Household dummies no no no no no
Additional regressors1 no yes yes yes yes
Clustered s.e. yes yes no yes no

Dependent variable: (4)-(5) reported prevalence of water related disease in household in last 6 months (binary);
(1)-(2) change in disease prevalence; (3) 1=disease in 2010 and not in 2008, 0= disease in 2008 and not in 2010

(binary)

! additional regressors: household size, number of children under 5. wealth
? MacFadden's adjusted R” for logit models

Signif. Codes: '*' 0.1, '**' 0.05, '***' 0.01

Source: Household survey and program data on interventions, 2008 and 2010.
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Table 9: Impact on children’s health outcome

Childrenunder 5 Children under 5 Children under 3  Children under 3

pooled pooled logit pooled pooled logit
Regression (1) (2) mean (3) (4) mean

Mean dependent var 0.254 0.254 effect 0.146 0.146 effect

Water point intervention -0.027 -0.405 -0.066 -0.103** -1.248*** -0.136
(0.046) (0.299) (0.046) (0.407)

Sanitation training (CLTS) -0.062 -0.271 -0.044 -0.005 0.080 0.009
(0.046) (0.309) (0.050) (0.415)

Household size 0.020%*** 0.109*** 0.018 0.009 0.080**  0.009
(0.007) (0.031) (0.006) (0.039)

Number of children in category -0.010 0.052 -0.008 -0.001 -0.038  -0.004
(0.018) (0.099) (0.028) (0.219)

Wealth 0.006 0.037 0.006 0.003 0.023 0.002
(0.019) (0.118) (0.020) (0.155)

Intercept 0.509*** -0.028 -0.005 0.416*** -0.476 -0.052
(0.055) (0.478) (0.048) (0.551)

Observations 1595 1595 1366 1366

Adj. R-squared’ 0.088 0.031 0.055 -0.006

First difference no no no no

Year, location dummies yes yes yes yes

Household dummies no no no no

Additional regressors1 yes yes yes yes

Clustered s.e. yes no yes no

Dependent variable: (4)-(5) reported prevalence of water related disease for children in age category in the
household in last 6 months (binary); (1)-(2) change in disease prevalence; (3) 1=disease in 2010 and not in 2008,
0= disease in 2008 and not in 2010 (binary)

! Additional regressors: household size, number of children under 5. wealth
> MacFadden's adjusted R? for logit models
Signif. Codes: '*' 0.1, '**' 0.05, '***' 0.01

Source: Household survey and program data on interventions, 2008 and 2010.
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Table 10: Impact on individual health outcome

Children under 5 Children under 5

Children under

Children under 3

pooled pooled logit 3 pooled pooled logit
Regression (1) (2) mean (3) (4) mean
Mean dependent var 0.070 0.070 effect 0.070 0.070 effect
Water point intervention for -0.047** -0.804** -0.173  -0.053*** -0.675*  -0.146
children in age category (0.019) (0.335) (0.019) (0.395)
Water point intervention for 0.015 -0.254  -0.055 0.011 -0.331 -0.072
older individuals (0.018) (0.227) (0.011) (0.284)
Sanitation training (CLTS) for -0.021 -0.276  -0.060  -0.007 -0.051 -0.011
children in age category (0.021) (0.339) (0.021) (0.400)
Sanitation training (CLTS) for -0.034%* -0.620%** -0.134  -0.033*** -0.652** -0.141
older individuals (0.020) (0.233) (0.012) (0.300)
Child in age category 0.076*** 1.214%** 0.262 0.087*** 1.358*** (0.294
(0.008) (0.105) (0.007) (0.126)
Household size 0.005 0.067*  0.015 0.006*** 0.104**  0.023
(0.006) (0.038) (0.002) (0.043)
Number of children in age -0.001 -0.015  -0.003  -0.008 -0.271**  -0.059
category (0.008) (0.097) (0.005) (0.116)
Wealth -0.011 -0.106  -0.023  -0.013 -0.423**  -0.092
(0.015) (0.140) (0.008) (0.169)
Intercept 0.507***  .0.266  -0.057 0.513*** 0.279 0.061
(0.016) (0.940) (0.058) (0.629)
Observations 11564 11564 11548 11548
Adj. R-squared’ 0.193 -1.837 0.194 -2.300
First difference no no no no
Year, location dummies yes yes yes yes
Household dummies yes yes yes yes
Additional regressors1 yes yes yes yes
Clustered s.e. yes no yes no

Dependent variable: (3)-(4) reported prevalence of water related disease for individuals in last 6 months
(binary); (1)-(2) change in disease prevalence

! Additional regressors: household size, number of children under 5. wealth

2 MacFadden's adjusted R? for logit models
Signif. Codes: '*' 0.1, '**' 0.05, '***' 0.01

Source: Household survey and program data on interventions, 2008 and 2010.
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Table 11: Health effect of the use of improved watesources and latrines

Household Household
Household FD Household FD pooled pooled
Regression (1) (2) (3) (4)
Mean dependent var -0.162 -0.162 0.224 0.224
Use of improved water -0.040 -0.107 -0.109 -0.127*
source (0.110) (0.070) (0.109) (0.069)
Use of latrine -0.545%* -0.394%* -0.465 -0.395%*
(0.358) (0.193) (0.337) (0.180)
Household size 0.031%** 0.030%** 0.017*** 0.016%**
(0.008) (0.008) (0.004) (0.004)
Number of children under 5 0.033* 0.032* 0.026** 0.027***
(0.020) (0.019) (0.011) (0.010)
Wealth 0.016 0.002 0.050 0.040
(0.040) (0.030) (0.047) (0.027)
Intercept -0.072* -0.073** 0.375%** 0.385%**
(0.037) (0.030) (0.090) (0.076)
Observations 1276 1276 3158 3158
F-stat, first stage (water) 54.0 46.7 182.7 51.5
F-stat, first stage (latrine) 8.64 7.97 214 36.3
Sargan statistic, df, prob 2.45, 4, 0.65 0.07, 2, 0.97
List of additional WaterxFB, FB, WaterxFB,
instruments"” SLB, CLTSSLB CLTSxSLB
First difference yes yes no no
Year, location dummies no no yes yes
Household dummies no no no no
Clustered s.e. no no no no

Dependent variable: (3)-(4) reported prevalence of water related disease in household in last
6 months (binary); (1)-(2) change in disease prevalence
! Instrument list always includes Water, CLTS, HH size, number of children under 5, wealth.

% Baseline controls: FB is functioning borehole in cluster; and SLB is the share of latrines in
cluster (excluding hh)

Signif. Codes: "***'0.01. '**' 0.05. '*' 0.1

Source: Household survey and program data on interventions, 2008 and 2010.
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Table 12: Health effect of hand-washing, use of lahes and improved water sources

Household FD  Household Household FD Household

pooled pooled
Regression (1) (2) (3) (4)
Mean dependent var -0.163 0.239 -0.162 0.239
Use of improved water source -0.101 -0.088 -0.091 -0.104
(0.070) (0.106) (0.073) (0.074)
Use of latrine -0.379* -0.393
(0.209) (0.242)
Proper hand-washing -0.042 -0.115
(0.280) (0.434)
Safe sanitary practices1 -0.147* -0.185%*
(0.079) (0.087)
Household size 0.030*** 0.024*** 0.029*** 0.015%**
(0.008) (0.006) (0.008) (0.004)
Number of children under 5 0.031 0.021 0.030 0.029%**
(0.019) (0.015) (0.019) (0.010)
Wealth -0.000 0.041 -0.012 0.041
(0.037) (0.035) (0.027) (0.027)
Intercept -0.069 0.348***  -0.059 0.411%**
(0.051) (0.103) (0.037) (0.074)
Observations 1275 1928 1271 3151
F-stat, first stage (water) 46.0 31.6 46.4 51.4
F-stat, first stage (latrine) 7.95 24.1
F-stat, first stage (hand-washing) 2.88 3.52
F-stat, first stage (sanitary) 7.12 29.7
Sargan statistic, df, prob 2.51,3,0.47 0.728,1,0.39 2.55,4,0.64 0.03,2,0.97

WaterxFB, FB, WaterxFB, WaterxFB, FB, WaterxFB,

List of additional instruments>>
SLB, CLTSxSLB CLTSxSLB SLB, CLTSxSLB CLTSxSLB

First difference yes no yes no
Year, location dummies no yes no yes
Household dummies no no no no
Clustered s.e. no no no no

Dependent variable: (2)-(4) reported prevalence of water related disease for individuals in last 6
months (binary); (1)-(3) change in disease prevalence

! safe sanitary practices = 0 if no latrine use and no hand-washing with soap; 1 if hand-washing
with soap but no latrine use; 2 latrine use but no hand-washing with soap; 3 if both.

Z Instrument list always includes Water, CLTS, HH size, number of children under 5, wealth.

® Baseline controls: FB is functioning borehole in cluster; and SLB is the share of latrines in cluster
(excluding hh)

Signif. Codes: '***'0.01, '**' 0.05, '*' 0.1

Source: Household survey and program data on interventions, 2008 and 2010.
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Table 13: Impact of use of improved water sourcesmal latrines on individual health outcome

Children under 5 Children under 3

pooled pooled
Regression (1) (2)
Mean dependent var 0.070 0.070
Use of improved water source for -0.104%** -0.134%**
children in age category (0.045) (0.044)
Use of improved water source for 0.027 0.026
older individuals (0.036) (0.036)
Use of latrine for children in age -0.082 -0.063
category (0.141) (0.109)
Use of latrine for older individuals ~0.256%* -0.254**
(0.107) (0.107)
Child in age category -0.004 0.020%*
(0.051) (0.008)
Household size 0.007*** 0.007***
(0.002) (0.008)
Wealth 0.003 0.004
(0.011) (0.011)
Intercept 0.479%** 0.472%%*
(0.066) (0.065)
Observations 11564 11548
F-stat, first stage (water, child) 18.6 21.6
F-stat, first stage (water, older) 11.1 10.3
F-stat, first stage (latrine, child) 23.8 28.3
F-stat, first stage (latrine, older) 13.9 13.0
First difference no no
Year, location dummies yes yes
Household dummies yes yes
Clustered s.e. no no

Dependent variable: (2) reported prevalence of water related disease for
individuals in last 6 months (binary); (1) change in disease prevalence

Signif. Codes: '*' 0.1, '**' 0.05, "***' 0.01

Source: Household survey and program data on interventions, 2008 and

2010.
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Appendix A. Intervention placement

The interventions in the One Million Initiative gparposefully not randomized across communities in
the program area. Emphasis is put on reaching paoe vulnerable communities that do not have
or have only limited access to safe water souroéssanitary facilities. This appendix describes the

selection process of the intervention communitiethée program districts.

In general, the district government decides ondhbation of water point interventions (rehabilitati

and construction of new sources) based on infoomatiollected by an NGO responsible for
implementing the Community Participation and Ediaca{PEC) in the district. PEC consists of three
components: (1) community mobilization and hygiémaéning, (2) water committee training, and (3)
sanitation training. The PEC NGOs have the cruoié¢ of communicating the program to the
communities, and the situation in target areah¢oldcal authorities. Information over the needs of
communities is collected by inviting communitiesfaymally apply for a water point intervention
under the first component of PEC. Local authoriiealyze and prioritize the applications regularly.
Priority areas are set yearly by the governmen20@8 the focus was on densely populated areas,
while in 2009 it shifted to more remote areas amd2010 schools and health centers were also

targeted.

The PEC NGO is also responsible for carrying ostwlater, sanitation and hygiene trainings of the
program. Hygiene training is done in every commurihte PEC NGO visits (therefore in all

communities in the survey sample) with particuléeraion to proper hand washing practices. A water
committee training is carried out at locations veh#ltere is an improved water source or after the
water point intervention was implemented. The irgjrfocuses on the importance of managing the

improved water source and its maintenance throutgdacated water committé®.

The PEC NGOs can decide on the locations for th#adeon trainings, perhaps with the assistance of
the local government. The sanitation componenthef ®ne Million Initiative from mid 2008 is
Community Approach to Total Sanitation (CATS). Thipproach combines the Community Led
Total Sanitation (CLTS) trainings with a rewardteys for communities that become open defecation
free (ODF). PEC NGOs are rewarded for the numb&BF communities in their district, therefore
it is in their interest to introduce CLTS at locais where their likelihood of success is high. Base
Kar et al. (2008) the success of CLTS is relatefhotors including health problems, leadershipe siz

of community and geographical factors.

2 Setting up a water committee is also a preconuitio applying for a water point intervention.
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Appendix B. Balance and attrition

This appendix discusses the characteristics ofdimids and communities in the four intervention
groups of the program. In addition, the issue afdetiolds changing between the two survey rounds

is addressed.

Table Al reports outcomes for four different graupese without interventions, those with only the
water point intervention, those with only the CLiFfgerventions, and those with both interventions.
The table shows that in the 2008 round water reldiseases were significantly more common and
latrine us&’ and ownership were significantly less common i@ @LTS intervention group. This

reflects the targeting of interventions at poordiages. On the other hand, the water point
intervention was more common in locations whereskbolds use improved water sources for
drinking. This partly reflects the fact that somat&r point interventions had taken place just teefor

the survey interview’

Regarding other household characteristics, Tablest#®vs that households were similar among the
intervention groups in most dimensions at the lselExceptions are lower wedlthand less
common water treatment in the CLTS interventiorugrovhich again reflects intervention targeting.
The other exceptions are education and hygiene ledgs, which in 2008 were somewhat better for

the group receiving both the CLTS and the watentgatervention.

Community characteristics at baseline are sumntiizerable A3 by intervention groups. It shows
that intervention communities differ from no-intention communities in many respects so that it will
be necessary to take these differences into acdautite analysié€’ This issue is dealt with by

controlling for cluster fixed effects in the regsem analysis.

Finally, Table 4 reports on attrition between tf3®& and 2010 survey rounds. A probit analysis of
attrition probabilities shows that larger and ‘oldeouseholds were somewhat more likely to be
interviewed twice. These differences seem relativeimportant for the present study. We therefore
conclude that the survey is suitable for the im@awlysis of WASH interventions provided proper
care is taken of intervention targeting, eitheritgluding community dummies or by using double
difference estimation. Except for household sizerg¢his no substantial difference between the

characteristics of the 1310 panel households andttier 290.

29 L atrine use is calculated as the average userafdatby adult household members. Children areuebecl from the calculation to
make the variable comparable between householtisand without children.

% In some locations improved water sources weretedeshortly before the baseline survey. This dagssaem to have had an
effect on the baseline survey outcomes.

31 Household wealth is proxied by a linear combdamabf personal asset ownership indices, the wdighing been determined by
the principal component of 2008 asset ownership.

32 Note that the differences are not statisticsitiyificant due to the small number of locations tpeatment group.
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Table Al: Comparison of outcome variables

Mean control  Diff. water Diff. CLTS Diff. both

Variable Year group point1 training1 interventions’ N obs
Water related disease in - 2008 0.277 -0.001 0.170%** 0.036 1588
household (0.448) (0.031) (0.046) (0.028)
2010 0.183 -0.092%**  .0.005 -0.076*** 1574
(0.387) (0.022) (0.036) (0.021)
Ownership of latrine 2008 0.479 -0.086%** 0.014 -0.093*** 1600
(0.500) (0.034) (0.046) (0.030)
2010 0.528 -0.071%* 0.129%** 0.084*** 1600
(0.500) (0.034) (0.044) (0.030)
Use of latrine 2008 0.525 -0.108%** -0.011 -0.101%** 1600
(0.500) (0.034) (0.046) (0.030)
2010 0.596 -0.104%** 0.122%** 0.040 1597
(0.491) (0.034) (0.042) (0.029)
Proper hand-washing 2008 0.183 -0.027 -0.026 -0.011 1600
(0.387) (0.025) (0.034) (0.023)
2010 0.377 -0.050 0.009 0.062** 1599
(0.485) (0.033) (0.045) (0.030)
Use of improved water 2008 0.121 0.116%** -0.042 0.027 1600
source (0.326) (0.027) (0.026) (0.021)
2010 0.206 0.394%** 0.009 0.508*** 1600
(0.404) (0.032) (0.038) (0.026)
f:jrr]zsc’f households in both 0.815 0.015 -0.008 0.005 1600
:a‘;;e is abandoned (share of 0.075 0.008 0.011 0.020 1600
EE‘;") householdin house (share of 1 ;55 -0.003 -0.012 0.006 1600
Number of households 720 300 140 440 1600

! The differences shown are relative to the control group.
Signif. Codes: '*' 0.1, '**' 0.05, '***' 0.01
Source: Household survey and program data on interventions, 2008 and 2010.
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Table A2: Comparison of selected household charagtstics

Mean control  Diff. water Diff. CLTS Diff. both

Variable Year group point1 training1 interventions’ N obs
Household size 2008 5.476 0.220 -0.019 0.267 1600
(2.562) (0.187) (0.238) (0.161)
2010 5.233 0.100 -0.262 0.078 1600
(2.427) (0.168) (0.209) (0.146)
Number of children 2008 0.873 0.017 -0.102 0.063 1599
under 5 years (0.887) (0.063) (0.082) (0.056)
2010 0.864 0.103 -0.107 0.057 1598
(0.940) (0.070) (0.080) (0.057)
Number of children 2008 0.481 0.049 -0.066 0.081** 1600
under 3 years (0.615) (0.047) (0.056) (0.040)
2010 0.503 0.067 -0.038 0.011 1600
(0.648) (0.048) (0.056) (0.039)
Wealth index 2008 0.993 -0.048 -0.211%** 0.011 1600
(0.623) (0.041) (0.059) (0.037)
2010 0.922 -0.013 -0.229%** 0.034 1600
(0.610) (0.041) (0.055) (0.037)
Mean household age 2008 23.513 -1.216 1.494 -1.351%* 1599
(11.920) (0.750) (1.208) (0.680)
2010 24.520 -0.199 2.219 -0.171 1593
(13.401) (0.935) (1.481) (0.834)
Female headed 2008 0.113 -0.007 0.042 0.000 1445
household (0.316) (0.023) (0.035) (0.020)
2010 0.152 -0.008 0.062 -0.007 1467
(0.359) (0.025) (0.039) (0.023)
Household education 2008 0.832 0.057** -0.044 0.051** 1586
(0.374) (0.023) (0.038) (0.021)
2010 0.868 -0.018 -0.082%* 0.061** 1600
(0.339) (0.024) (0.037) (0.018)
Water treatment 2008 0.089 0.008 -0.075%** 0.041%* 1600
(0.285) (0.020) (0.015) (0.019)
2010 0.124 -0.070%** 0.019 0.051%* 1600
(0.329) (0.018) (0.032) (0.022)
Hygiene knowledge 2008 3.396 -0.009 -0.139 0.225*** 1600
(maximum 5) (1.185) (0.077) (0.111) (0.068)
2010 3.776 0.110 -0.119 -0.200%** 1599
(1.030) (0.072) (0.098) (0.062)
Knowledge of practices to 2010 3.527 -0.127 -0.320** -0.218** 1592
prevent diarrhea (max 8) (1.546) (0.110) (0.123) (0.094)
Causes of diarrhea 2010 2.987 -0.347***  -0.180 -0.426%** 1592
(max 6) (1.338) (0.099) (0.115) (0.079)
Number of households 720 300 140 440 1600

! The differences shown are relative to the control group.
Signif. Codes: '*' 0.1, "**' 0.05, '***' 0.01
Source: Household survey and program data on interventions, 2008 and 2010.
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Table A3: Comparison of community characteristics2008

. Mean control  Diff. water Diff. CLTS Diff. both
Variable o1 R .1
group point training intervention’s N obs
PHAST sanitation training in 0.417 -0.017 -0.131 -0.144 80
it
community (0.500) (0.155) (0.202) (0.128)
Minutes drive from local 72.222 2.111 7.063 -4.949 80
t

center (77.270) (16.829) (17.380) (24.970)

Mobile coverage in community 0.806 -0.234* -0.139 -0.139 77
(0.401) (0.153) (0.221) (0.125)

Weekly market in community 0.194 -0.052 -0.028 -0.147** 77
(0.401) (0.118) (0.180) (0.082)

Primary SChOOl in community 0.806 0.128 -0.139 0.058 79
(0.401) (0.094) (0.221) (0.100)

Health post in community 0.806 -0.139 0.028 -0.033 79
(0.401) (0.143) (0.180) (0.113)

Size of community 2.250 -0.250 0.321 0.023 80
(1.360) (0.383) (0.575) (0.411)

Number of clusters 36 15 7 22 80

! The differences shown are relative to the control group.
Signif. Codes: '*' 0.1, '**' 0.05, '"***' 0.01
Source: Community survey in 2008 and program data on interventions.
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Table A4: Probability of households to be presenniboth rounds

Probit Probit LPM LPM
Regression (1) (2) (3) (4)
Mean dependent var 0.819 0.817 0.819 0.817
Water point intervention 0.066 0.106 0.015 0.024
(0.085) (0.091) (0.031) (0.034)
Sanitation training (CLTS) -0.049 -0.081 -0.011 -0.019
(0.087) (0.091) (0.031) (0.034)
Water related disease prevalence 0.023 0.088 0.007 0.022
at baseline (0.082) (0.088) (0.021) (0.021)
Use of improved water sources at -0.063 -0.121 -0.017 -0.033
baseline (0.105) (0.111) (0.032) (0.034)
Ownership of latrine at baseline 0.152* 0.168** 0.041* 0.046*
(0.078) (0.082) (0.023) (0.025)
Proper hand washing practices at 0.089 0.168 0.024 0.041
baseline (0.101) (0.108) (0.023) (0.025)
Household size at baseline 0.086*** 0.106*** 0.021%** 0.024***
(0.018) (0.022) (0.004) (0.005)
Number of children under 5 at -0.039 0.034 -0.009 0.007
baseline (0.048) (0.059) (0.012) (0.014)
Wealth at baseline 0.086 0.109 0.023 0.028
(0.062) (0.069) (0.022) (0.023)
Female headed household at 0.147 0.035
baseline (0.129) (0.034)
Mean age in household at baseline 0.010** 0.002**
(0.004) (0.001)
Household education at baseline 0.041 0.016
(0.115) (0.035)
Intercept 0.317** -0.178 0.665*** 0.547***
(0.113) (0.217) (0.041) (0.074)
Observations 1587 1424 1587 1424
Adj. R-squared1 0.012 -0.027 0.018 0.024
Clustered s.e. no no yes yes

Dependent variable: household is present in both rounds (binary)
! MacFadden's adjusted R? for probit models
Signif. Codes: '*' 0.1, '**' 0.05, '***' 0.01

Source: Household survey and program data on interventions, 2008 and 2010.
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