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Abstract

The One Million Initiative aims to give one million people in rural Mozambique access to clean drinking
water and adequate sanitation by constructing new water points and providing sanitation training. We use
panel survey data for 1600 households to analyze the health impact of the Initiative. The paper moves
beyond a black box evaluation by analyzing the contribution of various channels through which the
interventions affected health. To our knowledge this is the first rigorous evaluation of such a large scale
program in the water and sanitation sector. We find that the water point intervention had a sizeable impact
on the use of improved water sources and on the health of young children (up to 3 years), while the
sanitation training had a strong impact on latrine ownership and on the health of both adults and older
children.

“We are grateful to the UNICEF staff in Maputo, Rita Tesselaar of the Netherlands Ministry of Foreign Affairs and Menno
Pradhan for very helpful comments on earlier drafts. Data collection was financed by the Evaluation Department (IOB) of he
Netherlands Ministry of Foreign Affairs in the context of an evaluation study described in detail in UNICEF and IOB (2011).

" VU University Amsterdam and Tinbergen Institute.

** UNICEF Mozambique.



1. Introduction

In this paper we present an evaluation of a very large intervention, aimed at reaching a million people. It
is not clear how such large programs are to be evaluated: although there has been an enormous advance in
the use of rigorous statistical methods for evaluation, including randomised control trials (RCTs) these
techniques are designed for small-scale interventions. Large programs are typically not randomly
assigned and often randomisation is not even feasible. The literature suggests ways in which
observational data can be used for the evaluation of large programs, e.g. World Bank (2006), Elbers ef al.,
(2009), Elbers and Gunning (2011). The current evaluation follows this approach to evaluate the One

Million Initiative, a very large water, sanitation and hygiene program in Mozambique.

Fewtrell et al. (2005) and IEG (Independent Evaluation Group, 2008) review the literature on the impact
of water and sanitation interventions. These reviews indicate that interventions at the source (supplying
safe drinking water or chlorination) seem to have little if any effect on health outcomes. In particular,
supplying safe water through standpipes or communal wells is not effective in improving health
outcomes; only house connections are effective. Water treatment at the point of use (boiling, chlorination
or filtration) is effective: in the studies reviewed by Fewtrell et al. the relative risk of diarrhoeal disease is

0.69 in treatment households.

Sanitation interventions typically promote latrine use, usually by providing latrines, sometimes by
stimulating their construction through subsidies. Hygiene interventions rely on training to promote
hygiene awareness, notably the importance of hand washing and latrine use. According to both reviews
these interventions are generally effective, yielding relative risks of around 0.70 although there is some

evidence of publication bias.'

In an older meta analysis of 144 studies Esrey et al. (1991) find a favourable impact of water and
sanitation programs on a number of water borne diseases. They stress the importance of providing water

close to the point of use and integrating hygiene education into water and health programs.

Jalan and Ravallion (2003) investigate the impact of access to piped water in rural India. They find a
substantial reduction in the prevalence of diarrhoea, but there is an important interaction with income and
education: in poor households the effect is very small, particularly if mothers are poorly educated. This
suggests that investing in water supply is effective only when combined with sanitation and health

education. The One Million Initiative is an example of such a combination.

"However, a number of recent impact studies found that households often do not even recall the hygiene and sanitation training they
received let alone any lessons learnt (for example, IOB 2007, 2008, 2009).
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A recent innovation is the Community Led Total Sanitation (CLTS) approach which aims at the
promotion of latrine use by means of confrontational methods to convince households of the health risks
of open defecation. While many developing countries have adopted this approach in recent years,” its
effectiveness has rarely been assessed rigorously. An exception is Pattanayak et al. (2009) who finds that
in India the CLTS shaming techniques in combination with a subsidy resulted in a 30 percent increase in
improved latrine ownership. However, Pattanayak et al. (2007) do not find an impact on diarrhoea
prevalence among under-5 children. Chakma et al. (2008) evaluate the impact of the Indian Total
Sanitation Campaign by comparing health outcomes in Open Defecation Free (ODF) villages and non-
ODF communities. They find that diarrhoeal morbidity and worm infestations were significantly less

common in ODF-villages.

Mozambique is extreme in the extent of open defecation and, like most African countries, has high child
mortality due to diarrhoea. Concerns about these outcomes have led to the One Million Initiative, a joint
program initiated by the Government of Mozambique, UNICEF and the Government of the Netherlands
in 2006. The program involves the creation or rehabilitation of improved communal water sources and a

version of the CLTS approach aimed at eradicating open defecation and hygiene promotion.

Household panel survey data were collected for an evaluation of the Initiative (UNICEF and I0B, 2012).
This paper presents evidence on the impact of the One Million Initiative, using the first two rounds of

survey data.

Like Pattanayak et al. (2009) we find that the CLTS intervention succeeded in inducing people to build
and use latrines. We also find that the creation of new improved water points induced many households to
switch to the new water sources. The question is whether these intermediate outcomes resulted in
improved health. We address this using a ‘black box’ regression of a health indicator on treatment
indicators for the water and sanitation interventions. We find that the CLTS intervention does have a
favourable effect on health, confirming the findings in the literature on the effectiveness of sanitation
programs. The impact is driven by the outcomes for adults: for young children (under-5) we do not find a
significant health impact of CLTS, confirming Pattanayak et al. (2009). Regarding the water intervention,
we find a significant impact of the water intervention on the health of very young children. To investigate
the mechanism underlying these black box results, we use instrumental variables (IV) regressions. We
find that the direct effect of safe sanitary practices on health is positive and highly significant. The effect
of using improved water sources is much weaker and largely driven by the effect of safer water on the

health of very young children.

? For a complete list see http:/www.communityledtotalsanitation.org/where.
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The paper is organized as follows. Section 2 describes the One Million Initiative in detail. The survey and
the data are discussed in section 3. Section 4 presents the identification strategy. The results are presented

in section 5. Section 6 concludes.

2. The One Million Initiative

The One Million Initiative® (2006-2013) covers 18 districts in three provinces in central Mozambique:
Manica, Sofala and Tete with a total population of 4.9 million people. The program therefore targets a
significant part of the population. Among the goals of the Initiative are that at least 70 percent of the
population use safe drinking water and at least 50 percent use improved sanitation facilities. The program
provides sanitation and hygiene training and makes improved water sources available by creating or
rehabilitating water points (mainly boreholes fitted with hand pumps).® These are community-level

interventions and can therefore be considered as intentions to treat at the household level.

An important ultimate rationale for a water and sanitation (WASH) program is its impact on health. Using
safe water is expected to reduce the prevalence of diarrhoea and other water borne diseases. Safe hygiene
practices will enhance this effect, while unsafe practices can nullify it. The interventions can affect the
health of the household members directly, by inducing them to use latrines or to make use of an improved
water source, but also indirectly, through the effect of the interventions on the behaviour of other
households in the same community. Since the interventions are at the level of the community our

estimates of their impact are inclusive of such externalities (or spill-over effects).

From the outset the intention was to work through existing government institutions rather than setting up
a separate donor run organization to implement the Initiative. However, UNICEF maintains very strict
auditing controls over the program. In particular, UNICEF does not disburse funds unless the relevant
government administrative bodies have worked out the plans for a particular component of the program in
detail or provide evidence of completion of works. This combination of relying on government
implementation and strict financial procedure makes the Initiative an interesting departure from sector
budget support as commonly practiced, but this is not the topic of the present paper which focuses

exclusively on the Initiative’s health impact and its transmission channels.’

Many WASH programs promote awareness through a Participatory Hygiene and Sanitation
Transformation (PHAST) program.® The effectiveness of PHAST is questionable: I0B (2007, 2008,

? See http://www.unicef.org/mozambique/child_survival 3151 .html.

* The program also involved hygiene promotion but this intervention cannot be evaluated since it was implemented in all communities
prior to the baseline. We may therefore underestimate the impact of the Initiative.

> Details about the placement of the interventions can be found in the supplemental material, section S4.

¢ See http://www.who.int/water_sanitation_health/hygiene/envsan/phastep/en/, accessed February 2011.
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2009) describe several evaluations where households who did receive PHAST training did not even recall
this fact let alone any lessons. In Mozambique the effectiveness of PHAST was also questioned by
program officers of the One Million Initiative. Therefore, after initially using PHAST, the One Million
Initiative switched to the ‘Community Led Total Sanitation’ (CLTS) approach in order to improve
sanitary practices of the rural population. CLTS, a version of ‘Community Approaches to Total
Sanitation’ (CATS) combines trainings with a system of rewards for communities that become open
defecation free (ODF). CLTS itself is a highly confrontational method developed by Kamal Kar in
Bangladesh (Kar with Chambers, 2008) and has been adapted to the Mozambique context. In essence it
relies on shaming a community into using latrines by letting them discover the consequences of open
defecation. CLTS involves the promotion of safe sanitation practices including the construction of latrines

but implementation is left to the households who bear the full costs themselves. ’

3. Survey design, data and attrition

The evaluation is based on survey data collected in two rounds, in 2008 and 2010 (UNICEF and IOB,
2011). A third round is envisaged for 2013. The sample consists of 80 communities randomly selected
from 9 of the 18 districts in the three provinces. The Initiative is targeted at the poorer communities and
these were oversampled to ensure sufficient statistical power. In the analysis we take this selective
program placement into account, either by using first difference regressions or by including community

dummies.®

Treatment and control communities were not assigned ex ante: UNICEF considered this unethical since it

would involve telling some communities that they would not benefit from the program, or only later.

The sample data were collected in a household survey, focus group discussions with local leaders, and a
water points survey. In each community 20 households were selected by systematic sampling from a
randomly chosen contiguous group of approximately 100 households (corresponding to about 500
persons).” To ensure that survey households lived close to a potential new water point, communities were
first asked which location they would prefer for a new water point. In the baseline households were then
sampled in the neighbourhood of that location.'” The household survey covers general household

characteristics and health, water and sanitation practices. The participants in the focus group discussions

7 For details about the reward system of CATS see Godfrey (2009).

¥ Since human development outcomes are typically worse in poorer communities any cross-sectional evidence of a favourable impact is
likely to be an underestimate.

? For details on the sampling procedure, see UNICEF / WE Consult (2009).

' In some locations improved water sources were created shortly before the baseline survey. This does not seem to have had an effect on
the baseline survey outcomes.



were local community leaders from the immediate vicinity of the sample households. The water point

survey collected data on the water sources used by the sample households.

In each survey round 1600 households were interviewed and 1310 of them participated in both rounds.
There are four groups of communities: those without any intervention, those with only a water
intervention or only a sanitation intervention and those with both types of interventions. Since the
interventions were targeted on poorer communities there are significant differences between the baseline
characteristics of these four groups. There are also small but significant differences in a few
characteristics not directly related to targeting: household size, age of the household members and
education. The impact of these differences will be eliminated if household fixed effects are included.
Since 290 of the baseline households dropped out selective attrition needs to be considered. Fortunately, a
probit analysis of attrition suggests that there are no differences between those who left and those who

remained except for household size and latrine ownership.''

The main health indicator in both the 2008 and 2010 rounds of the household survey is self-reported
prevalence of ‘water borne diseases’ with a recall period of six months where the respondent reports for
all household members. This is a modified MICS indicator.'” The indicator is problematic since the recall
period is too long for e.g. diarrhoea.” In addition, few households are likely to know the concept of
‘water borne diseases’. While it was not explained in the questionnaire enumerators were allowed to give
the examples of diarrhoea, typhoid and cholera. To construct a more robust health measure we aggregated
the indicator at the household level and converted it to a binary variable taking the value 1 if any
household member was reported as having suffered from a water borne disease in the six months period
and zero otherwise. Our analysis therefore rests on the assumption that if the degree of misreporting has

changed between survey rounds the change is the same way for the four groups.'*

4. Identification strategy

The analysis is based on Figure 1 which shows how the interventions of the One Million Initiative affect

health: the provision of improved water sources affects their use and the CLTS intervention affects latrine

' See the supplemental material, section S6, for a description of the household and community characteristics and the regression results.
"2 MICS stands for Multiple Indicator Cluster Surveys. These surveys have been developed by UNICEF to produce internationally
comparable indicators on a range of indicators in the areas of education and health. They have been used worldwide for the monitoring
of the Millennium Development Goals.

13 In 2010 households were also asked about water borne diseases during the two weeks preceding the interview. This is the common
recall period used in health studies. However, the results implied far too low prevalence to be credible and could therefore not be used
for evaluating program impact

' A disadvantage of this procedure is that the impact of the Initiative cannot be measured in terms of prevalence as commonly defined.
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use (both directly and indirectly, through increased latrine ownership), hand washing and the use of

improved water sources. The Figure shows that health can be affected through three channels."

This section discusses the econometric methodology used to estimate the effects shown in the Figure 1.

(Readers not interested in methodological questions can skip to the discussion of the results in section 5.)

Figure 1: Impact of water and sanitation interventions on health

Ownership of
latrine

A 4

Use of latrine

Sanitation training

Proper
hand-washing

Health indicator

Provision of
improved water
sources

Use of improved
water sources

Econometric issues

In the statistical analysis, we use binary outcome variables indicating whether a household uses a latrine
or improved water sources. To evaluate the impact of the two interventions on these binary variables we

specify the following probability model:

Yie=F (o + Buw Weay di + Bs Sey di +y Xne + Aoy + 1 + &) (1)

where Y, is the binary outcome variable of interest for household / at time ¢ W4 and Sys indicate
whether there was a water point or sanitation intervention in the cluster (location) ¢ of household #; d, is
a time dummy (1 in 2010); and X, denotes household-specific control variables like household size and
wealth. Time, cluster and household fixed effects are denoted by a;, A and 7, and &, is a random
error.'® For particular choices of the function F and the distribution of ¢;,, model (1) reduces to the normal,

logistic or linear probability model. In this paper we report estimates for the linear probability model. "’

'* This Figure is based on the Figure in the supplemental material which itself is adapted from Waddington and Snilstveit (2009). The
Figure does not allow for water treatment at the point of use since this is rare in Mozambique.

16 The regressions in Tables 1-4 also include an intercation of distance to the water point and the water intervention dummy.

'7 Results for the logistic model are reported in the supplemental material.
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We are interested in the coefficients £, and f;, which measure the treatment effect of the interventions.'®
To estimate these effects, we use the linear probability model. Logit models are estimated to verify the

robustness of the results. We use both first difference and pooled estimators.

If F is the identity function then equation (1) reduces to the linear probability model. Taking first

differences then gives

AYy = o+ By Weay + s Seqy + y AX5, + Aep, 2)
where d; drops out since d; - d; = 1 and a denotes a; - a,. The advantage of this specification is that it
removes all household-specific time-invariant unobservables (fixed effects) that can bias the estimates of
the treatment effect due to non-random placement of the interventions. This comes at a cost: observed

time-invariant variables can also contain information on the processes studied and this is also lost through

differencing. In addition, differencing leads to larger standard errors.

If the household-specific effects are uncorrelated with the treatment status after controlling for the

location of the household, i.e. if

Wy, Seay L 1w | Aewy 3)

then pooled estimators controlling for location fixed effects can be used to estimate the treatment effect
consistently. This assumption seems plausible: since the interventions are at the cluster level location
dummies are likely to deal with selectivity bias. Using pooled data, the distribution of the outcome

variable can be estimated using

Yig = F(o: + o Weay di + Bs Segy die + 9 Xy + Aery + €nr) “4)

where e,, = 1, + €,,. We use this specification for the linear probability model to check the robustness of

the earlier (differenced) estimates.
Regressions for individual outcomes

For the health outcome we can also use individual data. Unfortunately, the dataset does not allow for
matching of the household members in the two survey rounds. Therefore, we use household and location
fixed effects to deal with time-invariant unobservable factors affecting the health outcome of household

members. In this case the distribution of individual health outcomes can be written as
Y, mht —

F (0!; + ﬁw(Am,h,t) W[(m,h) dt + IBS(Am,h,t) S{’(m,h) dt + 6Am,h,t + VXm,h,t + lﬁ’(m,h) + Nm,h + gm,h,t) (5)

'8 Note that model (1) rules out synergy effects arising from the joint implementation of water point and sanitation interventions. We
experimented with interaction terms for the interventions but found no significant effects.
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where the binary variable Y, denotes the health outcome of household member m in household /4 at time
t. We allow for age dependence (4,,,,) of the impact since we expect a higher disease risk for young

children.
The impact of CLTS interventions

Presumably the interventions were aimed at households who had not yet acquired a latrine or started using
an improved water point. The question therefore arises how successful the interventions were in
convincing non-owners and non-users to change their behaviour. To formalize the impact on adoption

behaviour, consider the following linear probability model for latrine ownership in round 2 of the survey:
Py = pffm +(1- p/]‘\(,h))Sé(h)ﬂ. +z,yté&,, (6)

where pj, is the probability that household /4 in location £(%) owns a latrine, p;\(f » the probability that that

household owns a latrine irrespective of whether it received CLTS training and & the probability that the
CLTS training would convince a household to build one. Therefore, n is the success rate of the CLTS
training for households who would not have owned a latrine in round 2 without the training. Note that p,

also depends on observed (z;) and unobserved (g;) household characteristics which are taken to be

independent of pé\(’ » - Of course, pé\(’ » can only be estimated for locations without CLTS training, but if

we assume that the intervention indicator Sy is independent of P, then the population average of pé\(/ »
can be estimated using the data for non-CLTS locations.

Denote the average latrine ownership in location ¢ in round 1 by ¢. Assuming that g is

independent of ¢, and that pféh) LS, [ 910y 2, We can use g as an instrumental variable."” The

second assumption is reasonable if z, includes a wealth indicator since placement of the CLTS

intervention was targeted on the poorer locations.”” Regarding the exogeneity of g;.4, note that it is the
latrine ownership rate at baseline very similar to pﬁ nand therefore unlikely to contribute to round 2
latrine ownership ( p, ), given pﬁ n - Moreover g is a location level variable. With a suitable set of

controls z, one would therefore expect it to be uncorrelated with ¢,. Taking conditional expectations in

equation (6) gives

E(p,| S/(h)ﬂqli,(h)’ Z,) ® E(th) | ql/,(h)’E/.(h)) + ”S/,(h)(l - E(p/],\éh) | ql/,(h)’E/.(h))) +z,7, (7)

' The orthogonality symbol is used to indicate that two variables are not correlated.
» The correlation between average 2008 latrine ownership and the CLTS intervention is very low (0.06) and insignificant. Latrine
prevalence has therefore not guided CLTS targeting.



where z,, denotes the mean value of z in location £. It is convenient to linearize the conditional

expectations on the right hand side:

N N - _ _
Piwy = E(pl(h) | 9i0eny> Z(/(h)) tw,,,=a+ /8%4(/,) + 52«(/1) + @) (8)
Substitution in (6) gives the nonlinear regression equation

Py =+ Py +0Z,5y + (L= = 1,4y = 0Z,0)) TS,y T 72, + &, + @,y L+ 7S ). 9)

Note that the uncorrelatedness assumption implies that @,, LS,; and, since Sy is a binary

variable, @, (1+7S,,,) L S, . We estimate (9) using nonlinear least squares both for latrine

ownership and the use of improved water sources”" in clusters with a water point intervention to find the

impact 7 of the CLTS intervention on the adoption behaviour of non-user households.
1V regression

Equation (1) is a black box regression in the sense that it does not specify through which channels the
interventions affect health. We like to go beyond this by quantifying the health impact of using latrine and
improved water sources. Figure 1 shows the three likely channels from the interventions to the health
outcome variable: using latrines, using improved sources and hand washing. To identify the impact of
these three separately we need at least three instrumental variables. Consider the following linear

probability model:
Hy,=0,+06; B+ 0Ly + 03 Phy+y Xoy + Aoy + 1 + &y (10)

where H),, denotes the health outcome, B, the use of an improved water source, L, latrine use and P,
proper hand washing practices. In estimating (10) we instrument By, ,, L;, and P, by the two interventions
and by baseline cluster level indicators of latrine ownership and the presence of improved water sources.
In the basic specification we assume J; = 0 so that the impact of the interventions is channelled
exclusively through the use of improved water sources and latrines. In subsequent regressions we test the
restriction that d; = 0 by adding other instrumental variables. We estimate (10) using the first difference

model and also by pooling the data at household and individual level.

5. Results

?'In this case p; is redefined as the probability of using improved water sources in 2010.
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In this section we focus on four questions. First, whether the CLTS sanitation training has succeeded in
convincing people to build and use latrines and employ proper hand washing practices. Second, whether
the water point interventions and the sanitation training induced people to switch to improved water
sources. Third, whether the One Million Initiative led to a reduction in reported water borne diseases.

Finally, whether these results are consistent with the framework depicted in Figure 1.2

Sanitary practices: latrine ownership, latrine use and hand washing

The most important aim of the CLTS sanitation intervention is to convince a community to abandon the
practice of open defecation and switch to latrine use. The success of this intervention can be investigated
directly by looking at latrine ownership.” This is done in Table 1, regressions (1) and (2). Column (1)
reports the results for the differenced indicator, which measures the change in latrine ownership status.
The explanatory variables are the sanitation training and water point interventions and the interaction of
the water point intervention and the distance to an improved water point.”* Regression (2) pools data for
all households in the two survey rounds, adding controls for household size and wealth as well as cluster
and year dummies. The estimates in the two regressions are quite similar. They show a strong effect (12
to 14 percentage points) of the CLTS training on latrine ownership. The water point intervention has little

if any impact consistent with Figure 1 where the water intervention has no effect on latrine ownership.

Since some households already owned a latrine prior to the sanitation intervention the impact of the CLTS
training may be underestimated. To assess the effect of the CLTS intervention on non-owners, regression
(1) in Table 2 reports the nonlinear least squares (NLS) estimates for equation (9). This regression uses all
households in the second survey round and includes both household and location-level controls. The
estimate of m implies that the CLTS training convinced around 21 percent of households who would

otherwise not have built a latrine to do so.”

Table 1: Impact on latrine ownership, hand washing practices and use of improved water sources

latrine ownership proper hand washing use of improved water source

22 The regressions reported in Tables 1-5 are our preferred specifications. Extensive robustness checks are reported in the supplemental
material.

2 Shared use of latrines is uncommon.

* The distance is measured as the median distance from the location of the household (using GPS coordinates) to the nearest improved
water source for households in a cluster. Using individual distances instead does not appreciably change the results but requires
somewhat arbitrary decisions to deal with outliers. The disadvantage of using the median is that it makes distance the same for all
households in a cluster. This reduces the precision of the estimates.

25] inear regressions without parameter restrictions gives quite similar estimates.
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Household Household | Household Household Household Household
FD pooled FD pooled FD pooled
Regression (1) (2) (3) (4) (5) (6)
Mean dependent variable 0.105 0.494 0.209 0.146 0.277 0.283
Water point intervention (wpi)
0.049 0.066 0.011 0.009 0.551%** 0.567***
(0.061) (0.059) (0.083) (0.069) (0.109) (0.101)
wpi"‘distance1 -0.046 -0.072% - 0.019 -0.022 -0.414%** -0.412%**
(0.049) 0.040) (0.066) 0.055) (0.130) (0.112)
Sanitation training (CLTS) 0.118**  0.141** | 0.100 0.070 0.130 0.112
(0.055) (0.056) (0.061) (0.052) (0.084) (0.074)
Intercept 0.051*  -0.166*** | 0.173***  0.124*** | 0.077* -0.030
(0.026) (0.024) (0.036) (0.026) (0.042) (0.025)
Observations 1310 3200 1309 3199 1310 3200
Adjusted R-squared 0.018 0.42 0.005 0.130 0.229 0.592
First difference yes no yes no yes no
Year and location dummies no yes no yes no yes
Additional regressors2 no yes no yes no yes
Clustered standard errors yes yes yes yes yes yes

Dependent variable: (1,3,5) change of binary indicator; (2,4,6) binary indicator. Proper hand washing is defined as washing hands
with ash or soap, after defecation and before eating. The binary hand washing variable equals 1 if the respondent reports that all
adults in the households practice proper hand washing. The distance variable is the median distance from the GPS coordinates of
the household to the nearest improved water point.

! The distance variable is the median distance between GPS coordinates of cluster households and the closest improved water
source.

2 Household size, wealth.
Significance: '*' 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 on latrine ownership for non-owners and on the use of improved water sources for
non-users

. . use of improved water
latrine ownership

source
Regression (1) (2)
Mean dependent variable 0.549 0.668
n: effect of CLTS on non-owners 0.213***
(0.067)
. effect of CLTS on non-users 0.069
(0.130)
o constant 0.051 0.705*
(0.150) (0.404)
B: share of latrines at baseline 0.895***
(0.054)
B: improved water point in cluster at baseline 0.151
(0.124)
d4: water point intervention (wpi) 0.071
(0.052)
3,: wpi * distance L0.112** -0.512
(0.048) (0.450)
d5: average household size in cluster 0.018 0.047
(0.030) (0.087)
3,: average wealth in cluster -0.029 -0.086
(0.108) (0.135)
vs: household size 0.012** -0.003
(0.005) (0.012)
Ya: wealth 0.116*** 0.017
(0.020) (0.039)
Observations 1600 740

Nonlinear least squares estimator: equation (9). Clustered standard errors between parentheses.

Regression (1) includes all households, regression (2) only households in clusters with water point interventions.
Significance: '*' 0.1, "**' 0.05, "***' 0.01.

Source: Household survey and program data on interventions, 2008 and 2010.
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Owning latrines is almost equivalent to using one: more than 95 percent of the adults from households
with a latrine also use it, but for children the share is lower, at two thirds. This is not surprising since

households bear the full costs of latrine construction.

Proper hand washing at critical times can reduce the incidence of diarrhoea.”® While the main aim of the
CLTS intervention is to encourage a switch from open defecation to latrine use it also emphasises the
importance of proper hand washing and hygiene in general. In this it does not appear to be effective. In
the survey all adults report that they wash their hands at critical times: before eating, after defecation and
after disposing of baby’s faeces but people rarely use soap or ash. Columns (3) and (4) in Table 1 report
the impact of the interventions on proper hand washing, defined as hand washing with soap or ash before
eating and after defecation by all adults in the household. The estimated effect of CLTS training is

positive but not significant.

Using improved water sources

As part of the Initiative a large number of water points were created or rehabilitated. Whether a household
will start to use a new water source will clearly depend on its location. This is why we expect the use of
an improved water source in columns (5) and (6) to depend on the interaction between the water point
intervention and the household’s distance from it.”” As shown in the Table the new water points induced
many households to use them. However, the effect is very sensitive to the distance to the source. At the
mean distance in the sample (about 500 metres) the net effect is quite large: approximately 34 percentage

points, but at a distance of more than a kilometre the effect is almost entirely eliminated.

In some of the communities there already existed functioning improved water sources at the time of the
baseline survey, some of them constructed by the One Million Initiative just before the baseline. In 20 of
the 80 clusters there were functioning water points in the neighbourhood according to the water points
survey.” Obviously, the average use of improved water sources at the baseline is substantially higher in
these communities. Hence the impact of the water point interventions might well be different in
communities with improved water points prior to the interventions. We have therefore repeated the
regressions separately for the clusters with and without a working water point in 2008. The impact of the

water point intervention in the no-borehole clusters increases to 48 percentage points (at the mean of the

%6 For example Fewtrell ef al. (2005).

27 Distance should not play a role in determining latrine ownership or hand washing practices and indeed the interaction term is never
significant (at the 5% level) in the regressions in columns (1)-(4).

% In 10 of these 20 clusters there was also a water point intervention by the One Million Initiative. Creating an additional water point in
such communities makes sense if the number of households per water point was too high.
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distance to the source). On the other hand, if the community already had an improved water point then the
impact of an additional improved water point is only 1.5 percentage points. However, for this group the

CLTS training increases the probability of using improved water sources by 26 percentage points.*’

To analyze the impact of the sanitation intervention on the use of improved water sources further,
regression (2) in Table 2 reports the results of applying the nonlinear model of equation (9) to the use of
improved water sources using households form clusters with a water point intervention. The parameter
which captures the impact of CLTS training on a switch to using improved water sources by non-users in

the water point intervention clusters is insignificant.

Impact on health

The results for health are shown in Tables 3 and 4. Recall that we measure health status by a dummy
variable indicating whether any household member was affected by water-borne diseases in the previous
6 months.”® We find a substantial and significant effect of CLTS training: it reduces the probability of
being affected by 8 percentage points and accounts for 20% of the decline between the two survey
rounds.”’ Note that the estimated impact of CLTS is almost identical for the three specifications

suggesting that the selective placement of CLTS training is successfully controlled for.

While the effect of CLTS is strong, access to improved water sources has no significant effect on health.
This is not surprising since the water is often not safe at the source (even for ‘improved’ water sources)
and there is considerable contamination of water with faecal (thermo-tolerant) bacteria between the
source and the point of use, a common finding in WASH studies (e.g. IOB, 2006). An alternative
explanation is that older household members have developed resistance to the effects of drinking

contaminated water.

The results in columns (2) and (3) show no significant effect of changes in wealth, possibly because of

lack of variation in the sample.

Whether the interventions affect young children differently is investigated in the last two regressions in
Table 3. Our health indicator is still a household level aggregate but the aggregation is now restricted to

the children in the household. Column (5) shows that for children under 3 years of age CLTS training has

29 These results are not shown.

30 This indicator was discussed in section 3. By construction the indicator is sensitive to household size. This variable is therefore
included as a control in the regressions shown in columns (2)-(5).

3! The autonomous decline of 13 percentage points is difficult to explain. It may reflect different weather conditions or differences in
methods of enumerators in the two rounds.

15



no effect but the water point intervention has a substantial health impact, reducing our health variable by

14 percentage points.>

Table 3: Health impact of interventions

Household Children Children
Household FD  Household FD ooled under 5 under 3
P pooled pooled
Regression (1) (2) (3) (4) (5)
Mean dependent variable -0.163 -0.163 0.223 0.251 0.146
Water point intervention (wpi) 0.005 0.004 -0.023 -0.002 -0.141**
(0.054) (0.053) (0.051) (0.062) (0.066)
wpi*distance -0.027 -0.020 -0.029 -0.039 0.068
(0.067) (0.061) (0.059) (0.063) (0.074)
Sanitation training (CLTS) -0.085** -0.082* -0.081** -0.074 -0.001
(0.043) (0.042) (0.040) (0.047) (0.049)
Household size 0.027*** 0.013%** 0.019%** 0.009
(0.008) (0.005) (0.007) (0.006)
Number of children under 5 0.030 0.032*** 0.003
(0.020) (0.010) (0.018)
Number of children under 3 -0.002
(0.028)
Wealth -0.023 -0.008 0.011 0.003
(0.031) (0.010) (0.019) (0.020)
Intercept -0.127*** -0.119*** 0.454*** 0.481%** 0.417%**
(0.030) (0.030) (0.030) (0.055) (0.048)
Observations 1280 1279 3161 1798 1366
Adjusted R-squared2 0.004 0.023 0.093 0.082 0.055
First difference yes yes no no no
Year and location dummies no no yes yes yes
Additional regressors1 no yes yes yes yes
Clustered standard errors yes yes yes yes yes

Dependent variable based on 6 months recall of disease occurrence (binary) in household. Regressions (3): all household
members; (4): children under 5; (5): children under 3. Regressions (1,2) use change in disease occurrence at household level,
2008-2010.

"Household size, wealth.
Significance: '*' 0.1, "**' 0.05, "***' 0.01

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

32 In column (4) this effect disappears: it is relevant only for the very young children.
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Of the households without a water intervention in 2010 13% had under-3s who experienced diseases
against 6% in other households. In this sense the water intervention halves the disease burden.

We can also investigate the effect of the interventions on the health of children by using the individual
data on water borne diseases instead of aggregates at the household level.*® This is done in Table 4 where
pooled regression results are reported. The dependent variable is the health indicator for an individual
household member. Children are defined as under-5s in (1) and as under-3s in (2). We allow for
heterogeneity both in terms of intercept and the slope variables for the two interventions. The results
indicate that the water intervention is important for both groups of children, unlike in Table 3 where the
effect appeared to be limited to the under-3s. The effect is very large relative to the mean of the dependent
variable: disease occurrence is reduced by more than 60% (0.044/0.071) for the under-5s and by over
70% for the under-3s. The effect of the CLTs training is clearly age-specific: it has no effect on the health
of children (perhaps because they are too young to use latrines) but has a strong effect on the health of
older household members.

What Tables 3 and 4 show for very young children is plausible: they do not yet use latrines and are more

vulnerable to consuming highly contaminated water as their immune system is less resistant.

The newly constructed latrines are almost always traditional pit latrines rather than improved latrines as
defined by the MICS. Improved latrines might well have stronger effects on health but the fact that the
switch from open defecation to using traditional latrines already has a substantial effect on health is
important for the policy debate. If only the adoption of improved latrines is counted as success in terms of

the Millennium Development Goals there is a danger that the perfect becomes the enemy of the good.

Opening the black box

Tables 1-4 reported on the intention-to-treat effect of the interventions of the One Million Initiative.
However, we are also interested in the mechanism underlying these black box results. The channels from
the interventions to the health outcome variable in Error! Reference source not found. suggest
an instrumental variable regression of the health indicator on water source type, latrine use and hand
washing, instrumented by the interventions and possibly also by baseline cluster level indicators of latrine

ownership and availability of improved water sources.

33 This allows us to investigate whether the effect is heterogeneous across age groups but this comes at a price: the household aggregate
health indicator is likely to be a more robust measure.
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Table 4: Impact on individual health outcomes
(pooled data)

Children Children
defined as defined as
under 5 under 3
Regression (1) (2)
Mean dependent variable 0.071 0.071
Water point intervention for -0.044%* -0.051%**
children in age category (0.020) (0.019)
Water point intervention for 0.014 0.011
older individuals (0.018) (0.009)
Sanitation training (CLTS) for -0.022 -0.009
children in age category (0.021) (0.020)
Sanitation training (CLTS) for -0.037* -0.036%**
older individuals (0.020) (0.009)
Child in age category 0.072%** 0.087***
(0.008) (0.007)
Household size 0.005 0.006%**
(0.006) (0.002)
Number of children in age -0.0005 -0.008
category (0.009) (0.005)
Wealth 0.00002 -0.001
(0.015) (0.006)
Intercept 0.402%** 0.400%***
(0.016) (0.102)
Observations 17166 17148
Adj. R-squared® 0.215 0.215
First difference No no
Year, location dummies Yes yes
Household dummies Yes yes
Additional regressors1 Yes yes
Clustered standard errors Yes yes

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

! Household size, number of children under 5, wealth.
2 McFadden's adjusted R? for logit models.
Significance: '*' 0.1, "**' 0.05, "***' 0.01

Source: Household survey and program data on interventions, 2008 and 2010.
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In Table 5 we show the results of three regressions. As before we show both double difference and pooled
regressions. The IV-regressions confirm the importance of latrine use: the probability that a household
reports water borne diseases is 38 percentage points lower if it uses a latrine. In all three regressions the
P-value of the coefficient is about 5%. The use of improved water sources decreases the probability by an

additional 10 percentage points but this effect is not significant.

In column (1) we only allow the channels of use of improved water and use of latrines. In columns (2)
and (3) we also investigate the importance of the hand washing. The results indicate that proper hand
washing has no significant effect on health. However, the first-stage F-statistic of the hand-washing
variable indicates that the instruments are only weakly related to hand washing. We conclude that it is not
possible to evaluate the hand washing channel with the current dataset. Note that adding the hand

washing channel does not change the results for the other channels.

In terms of Figure 1 the interventions result in improved health and they do so largely through the ‘use of
latrine’ channel. The two other channels, through ‘proper hand washing’ and ‘use of improved water
sources’ are much less important except that the use of improved water sources in important for very

young children.**

Table 5: Health effect of hand washing, use of improved water sources and latrines (GMM estimates)

Household FD Household Fp 1 ousenld
pooled
Regression (1) (2) (3)
Mean dependent variable -0.162 -0.162 -0.223
Use of improved water source -0.106 -0.103 0115
(0.074) (0.080) (0.084)
Use of latrine 0.384* -0.379* -0.379%*
(0.199) (0.218) (0.188)
Proper hand-washing .0.018 20.136
(0.299) (0.588)
Household size 0.030%**  0.029***  0015%*
(0.008) (0.008) (0.006)
Number of children under 5 0.033 0.032 0.029
(0.020) (0.020) (0.017)
Wealth 0.003 0.003 0.040

34 [V regressions at the individual level are reported in Table S14 of the supplemental material.
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(0.029) (0.037) (0.027)

Intercept -0.075** -0.072 0.404***
(0.032) (0.054) (0.116)
Observations 1276 1275 3157
F-stat, first stage (water) 46.7 46.0 51.5
F-stat, first stage (latrine) 7.97 7.95 36.3
F-stat, first stage (hand washing) 2.88 6.47

J-test, degrees of freedom, probability 2.254,4,0.69 1.870,3,0.60 0.012,1,0.91

WaterxFB, FB, WaterxFB, FB, WaterxFB,

2 SLB, CLTSxSLB SLB, CLTSxSLB CLTSxSLB

List of additional instruments™

First difference Yes yes no
Year, location dummies No No yes
Household dummies no no no
HAC robust standard errors yes yes yes

Dependent variable: (4) reported occurrence of water related disease in household in last 6 months
(binary); (1,2,3) change in reported disease occurrence

! 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 the household in question)

Significance: "***'0.01. '"**'0.05. '*' 0.1

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

6. Conclusion

The One Million Initiative is an ambitious large-scale program aimed at improving the lives and the
health of a million people in one of the poorest countries in the world. It uses the promotion of safe
sanitation and hygiene practices and installation or rehabilitation of improved water sources to help
achieve the Millennium Development Goals of creating access to improved drinking water and adequate

sanitation.

This paper focused on the health impact of the One Million Initiative. Using a two-round survey we can
trace not just the total impact but also the relative importance of the channels through which the Initiative
operates: the switch to using safe water sources and a change in sanitary practices. Using a MICS-based’”
indicator for the prevalence of water borne diseases we find that between the 2008 and 2010 survey
rounds the disease indicator in the sample declined from 30 percent to 14 percent. The analysis suggests

that one fifth of this decline can be attributed to interventions under the One Million Initiative, in

35 MICS denotes Multiple Indicator Cluster Surveys.
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particular to the sanitation intervention. Assuming that our disease indicator is proportional to the

prevalence of water borne disease, this is a substantial effect.*®

The success of the CLTS contrasts with findings of similar evaluations studies (including earlier
evaluations of WASH programs by the authors in Tanzania, Yemen, and Egypt) that hygiene training has
little effect, if any. The One Million Initiative is a favourable outlier in this respect. The difference may be
due to the confrontational nature of the CLTS approach which is quite different from the traditional
PHAST training program.’’ The health impact of the sanitation intervention is mainly due to its success in
convincing people to build latrines, but we also find that the CLTS training motivated non-user
households to start using improved water sources in communities where improved water points were or
became available. Our results show that the benefits of the sanitation intervention are mainly enjoyed by

household members above the age of 5.

The water point intervention has a sizable impact on the use of improved water sources. It also
substantially reduces the disease burden of the youngest children (under-3s) who are the most vulnerable.
This favourable impact is achieved in spite of the substantial bacterial contamination which occurs
between the source and the point (and time) of use of water. Such contamination can severely diminish
the health impact of increased access to improved water sources. This suggests that once improved water
sources are available in the community it is important to focus the intervention on the hygiene component

of water use.

Whether the success of the Initiative, notably its CLTS component, is sustainable remains to be seen.
Conceivably the effect may wear off and people may revert to open defecation. The final round of data

collection (in 2013) will be used to investigate this issue.

%% Note that the sample is not representative: locations receiving improved water facilities were overrepresented.

%7 See http://www.who.int/water sanitation_health/hygiene/envsan/phastep/en, accessed February 2011. It is important to note that we
cannot use the Mozambique data to assess the effectiveness of PHAST since all sample households were exposed to that training. Strictly
speaking we therefore only assess the effect of adding a CLTS training to PHAST instruction.
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Supplemental Material

This document contains supplemental material for the paper “Effectiveness of Large Scale Water
and Sanitation Interventions: the One Million Initiative in Mozambique.” Section S1 discusses
the evaluation framework in more detail. Section S2 contains descriptive statistics about the
distribution of the data across the intervention groups and reported latrine use and hand-washing
by gender and age categories, and reports regression results on attrition. Section S3 details
regression results that were omitted from the paper due to the lack of space. Finally, section S4

gives on overview about the placement of the interventions.

S1. Evaluation framework

The pathways and barriers of disease transmission are summarized in Figure S1, which is
adapted from Waddington and Snilstveit (2009)*®. As the figure shows, faccal pathogens are
carried into the body via fingers, flies, fields, food and unclean water. Water, hygiene and
sanitation interventions reduce the risk of contracting diarrheal diseases by blocking the
pathways of faecal pathogens. Sanitation interventions promoting the use of proper sanitation
can provide a barrier to disease transmission from faeces to the environment (ground water,
fields and flies). Hygiene interventions promoting proper hand-washing (at all critical times®’
using soap or ash and running water) aim to block transmission from fingers to drinking water,
food and body. Water interventions aim at breaking down the transmission from water to food
and body either by improving water quality at the source or providing water treatment methods
at the point of use. However, any water, sanitation or hygiene intervention can only minimise
risk along certain pathways. Therefore, in order to break the transmission cycle completely, a
combination of the interventions is necessary. The One Million Initiative aims to achieve this

using a combination of water point and CLTS sanitation training interventions.

Figure S2 (Figure 1 in the paper, reproduced here for convenience) depicts how the interventions

of the One Million Initiative affect the barriers of disease transmission. The framework outlined

38 Waddington, H., and B. Snilstveit (2009). Effectiveness and sustainability of water, sanitation, and hygiene interventions in
combating diarrhoea. Journal of Development Effectiveness, 1 (3), pp. 295-335.
3 Critical times are before eating, after defecation and after disposing of baby’s feces.
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in the figure underlies the analysis in this paper. In the Figure the CLTS intervention is assumed

to affect latrine usage (directly, and indirectly through increased latrine ownership) as well as

proper hand washing practice. Water treatment at the source comes in the form of boreholes

providing safe drinking water. Notably absent from Figure 1 is water treatment at the point of

use which is not targeted by the One Million Initiative, therefore we cannot evaluate its impact.

In addition, according to our survey results water treatment is not usual practice in Mozambique

(see Table S2).

Figure S1: Transmission pathways and barriers of faecal-oral disease

surface water

WATER,

SANITATION AND

HYGIENE

INTERVENTIONS Proper Proper Treatmen Treatmen

TYPES: use of hand- t at tat POU
Ground and

J

1

Fingers

A

Drinking

water

Health

Fields and
flies

| status
=

Source: adapted from Waddington and Snilstveit (2009).

25



Figure S2: Impact of water and sanitation interventions on health
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S2. Descriptive statistics and attrition

Table S1 reports outcomes for four different groups: those without interventions, those with only the
water point intervention, those with only the CLTS interventions, and those with both interventions. The
first column of the table reports the mean in the control group, and the subsequent columns report the
differences relative to the control group and the significance of this difference. The table shows that in the
2008 round water related diseases were significantly more common and latrine use and ownership were
significantly less common in the CLTS intervention group. This reflects the targeting of interventions at
poorer villages. On the other hand, the water point intervention was more common in locations where
households use improved water sources for drinking. This partly reflects the fact that some water point
interventions had taken place just before the survey interview. Table S2 shows that in 2008 most other
household characteristics were similar between the intervention groups. There are exceptions: wealth is
lower and water treatment less common in the CLTS intervention group; as before this reflects
intervention targeting. The other exceptions are education and hygiene knowledge, which in 2008 were
somewhat better for the group receiving both the CLTS and the water point intervention. Table S3
summarizes community characteristics in 2008 including the median distance to the closest improved
water point for the sampled households in clusters with a water point intervention. This distance variable

is used in the regressions to control for treatment intensity. The remaining rows of the table show that
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intervention communities differ from no-intervention communities in many respects so that it will be

necessary to take these differences into account in the analysis below.*’

Tables S4 and S5 summarize the reported latrine use and hand-washing practices of household members.
These indicators were asked for the groups of adult males and females, school children and other children.
Table S4 shows that almost all adults use a latrine if they own one, and conversely that very few
households not owning a latrine report using one. This justifies the focus of the program on latrine
ownership. The table also indicates that latrine use of children lags behind the use by adults. Hand-
washing practices of the sampled households are shown Table S5: hand-washing before eating is
universal, and almost all adults and most of the children wash their hands after defecation. However, at
the baseline less than 20 percent of these households reported that they use soap or ash or running water

for hand-washing.

Finally, Table S6 reports on attrition between the 2008 and 2010 survey rounds. A probit analysis of
attrition probabilities shows that larger and ‘older’ households were somewhat more likely to be
interviewed twice. These differences seem relatively unimportant for the present study. We therefore
conclude that the survey is suitable for the impact analysis of WASH interventions provided proper care
is taken of intervention targeting, either by including community dummies or by using double difference

estimation.

Except for household size there is no substantial difference between the characteristics of the
1310 panel households and the other 290. All sample households and communities have now been visited

twice, in 2008 and 2010, and will be visited again in 2013.

Table S1: Comparison of outcome variables
Mean control  Diff. water Diff. CLTS Diff. both

Variable Year group point training 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)

0 Note that the differences are not statistically significant due to the small number of locations per treatment group.
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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)
fgj;‘;sc’f households in both 0.815 0.015 -0.008 0.005 1600
:‘:i‘;;e is abandoned (share of 0.075 0.008 0.011 0.020 1600
Eﬁ‘g’) household in house (share of - 35 -0.003 -0.012 0.006 1600
Number of households 720 300 140 440 1600

Signif. Codes: '*' 0.1, '**' 0.05, '***' 0.01
Source: Household survey and program data on interventions, 2008 and 2010.
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Table S2: Comparison of selected household characteristics

Mean control  Diff. water Diff. CLTS Diff. both

Variable Year group point training 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

Signif. Codes: '*' 0.1, '**' 0.05, '"***' 0.01
Source: Household survey and program data on interventions, 2008 and 2010.
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Table S3: Comparison of community characteristics, 2008

. Mean control  Diff. water Diff. CLTS Diff. both
Variable . L. . .
group point training  interventions N obs
Median distance to improved - 0.600 - 0.487 37
water source in 2010 - (0.462) B (0.402)
PHAST sanitation training in 0.417 -0.017 -0.131 -0.144 80
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

Signif. Codes: '*' 0.1, '**' 0.05, '***' 0.01
Source: Community survey in 2008 and program data on interventions.
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Table S4: Latrine use by ownership

Latrine use by ownership

(% of owners) Men Women School children Other 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 43

Source: Household survey, 2008 and 2010

Table S5: 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
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Table S6: Probit estimation of attrition

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) (0.092) (0.031) (0.034)
Sanitation training (CLTS) -0.049 -0.081 -0.011 -0.019
(0.088) (0.095) (0.031) (0.034)
Water related disease prevalence at 0.023 0.088 0.007 0.022
baseline (0.084) (0.091) (0.021) (0.021)
Use of improved water sources at -0.063 -0.121 -0.017 -0.033
baseline (0.106) (0.112) (0.032) (0.034)
Ownership of latrine at baseline 0.152%* 0.168** 0.041** 0.046**
(0.077) (0.081) (0.023) (0.025)
Proper hand washing practices at 0.089 0.168 0.024 0.041
baseline (0.102) (0.110) (0.023) (0.025)
Household size at baseline 0.086%** 0.106*** 0.021%** 0.024%**
(0.019) (0.024) (0.004) (0.005)
Number of children under 5 at -0.039 0.034 -0.009 0.007
baseline (0.047) (0.060) (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 baseline 0.147 0.035
(0.134) (0.034)
Mean age in household at baseline 0.010** 0.002**
(0.004) (0.001)
Household education at baseline 0.041 0.016
(0.119) (0.035)
Intercept 0.317*** -0.178 0.665*** 0.547%**
(0.115) (0.230) (0.041) (0.074)
Observations 1587 1424 1587 1424
Adj. R—squared1 0.012 -0.027 0.018 0.024
Cluster robust s.e. No no yes Yes
HAC robust s.e. Yes yes 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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S$3. Supplemental regression results

The tables of this section report regression results for alternative specifications: logistic
regressions and results of the linear probability model omitting treatment heterogeneity due to
distance. Table S7 reports these specifications for latrine ownership,
Table S8 for hand-washing practices with soap or ash and Table S9 for the use of improved
water sources. Table S10 shows the importance of the distance of households to the nearest
improved water source when deciding on using water from improved sources. The regression
uses a distance measure calculated using the GPS coordinates of surveyed households and
improved water points in the 2010 round of the survey.
The remaining tables report results on the health impact of the interventions. Table S11 shows
the health impact on households aggregating over all household members, while Table S12
reports results for the households including only young children. Table S13 reports the logit
regressions for the individual health outcome with differentiated treatment effects for young
children and older individuals. Table S14 reports remaining specifications for the pooled IV
(GMM) regressions. In the household level IV regressions two-step GMM estimation is used
to allow for heteroskedasticity during the estimation procedure. Finally, Table S15 shows the
IV regressions for individual household members. In this case, the large number of household
dummies did not allow for the two-step feasible GMM estimation of the coefficients,
therefore only the standard errors were corrected for heteroskedasticity.

Table S7: Impact on latrine ownership

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

Mean dependent var 0.105 0.494 0.730 effect 0.494 Effect

Water point intervention (wpi)  0.023 0.025 0.317 0.053  0.363 0.050
(0.046) (0.049) (0.727) (0.479)

Wpi*Distance 0.367 0.062  -0.542 -0.075

(1.047) (0.786)

Sanitation training (CLTS) 0.126** 0.146** 0.655 0.110 1.028**  0.142
(0.056) (0.057) (0.607) (0.454)

Intercept 0.059** -0.166*** 0.781*** (0.132 -18.918*** -2.610
(0.026) (0.023) (0.294) (4.041)

Observations 1310 3200 300 3200

Adj. R-squared’ 0.037 0.419 0.087 0.349

First difference Yes No yes No

Year, location dummies No Yes No Yes

Household dummies No No No No

Additional regressors® No Yes Yes Yes

Cluster robust s.e. Yes Yes yes Yes

HAC robust s.e. yes Yes Yes Yes

Dependent variable: (2)-(4) latrine ownership (binary); (1) change in ownership; (3) obtained latrine=1, lost
latrine=0 (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 S8: Impact on adults’ hand-washing with soap or ash at crucial times

Household FD H:‘;S;zgld Household FD logit Houset:z::tpooled
Regression (1) (2) (3) mean (4) mean
Mean dependent var 0.209 0.146 0.780 effect 0.146 effect
Water point intervention (wpi) 0.0002 -0.004 -0.340 -0.057 -0.110 -0.019
(0.058) (0.053) (0.623) (0.496)
Wpi*Distance 0.694 0.116 0.377 0.064
(0.819) (0.598)
Sanitation training (CLTS) 0.099* 0.071 0.510 0.085 0.309 0.052
(0.059) (0.052) (0.422) (0.359)
Intercept 0.165*** 0.124%** 1.045***  0.175 -1.878 -0.318
(0.036) (0.023) (0.237) (2.127)
Observations 1309 3199 490 2890
Adj. R-squared’ 0.011 0.130 -0.001 0.097
First difference Yes no Yes No
Year, location dummies No yes No Yes
Household dummies No no No No
Additional regressors" No yes Yes Yes
Cluster robust s.e. Yes yes Yes yes
HAC robust s.e. Yes yes yes Yes

Dependent variable: (2)-(4) hand-washing with soap/ash after defecation and before eating (binary); (1):
change in variable, (3) 1=adopted, O=abandoned (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 S9: Impact on use of improved water sources

Household FD H:t;s;:l;:ld Household FD logit Housel:glgciltpooled
Regression (1) (2) (3) mean (4) mean
Mean dependent var 0.277 0.283 0.931 effect 0.283 effect
Water point intervention (wpi) 0.320%** 0.330%**  77.741%** 2,027 5.355%**  0.382
(0.088) (0.087) (20.164) (1.583)
Wopi*Distance -84.614%** 2,207 -5.402*%** -0.385
(25.351) (2.071)
Sanitation training (CLTS) 0.158* 0.142 83.341%** 2174 1.088 0.078
(0.092) (0.090) (27.680) (1.131)
Intercept 0.069 -0.028 1.679 0.044 -20.396**  -1.455
(0.043) (0.028) (1.402) (9.433)
Observations 1310 3200 421 3200
Adj. R—squared2 0.173 0.562 0.602 0.571
First difference yes no yes No
Year, location dummies no yes no Yes
Household dummies no no no No
Additional regressors1 no yes yes Yes
Cluster robust s.e. Yes yes yes Yes
HAC robust s.e. yes yes yes Yes

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

O=discontinued use (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.

Table S10: Distance to improved water points as a determinant 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 S11: Impact on health outcome

Household FD H:t;s;:l;:ld Household FD logit Housel:glgciltpooled
Regression (1) (2) (3) mean (4) mean
Mean dependent var -0.163 0.223 0.264 effect 0.223 effect
Water point intervention (wpi)  -0.008 -0.039 -0.132 -0.024 -0.449 -0.068
(0.039) (0.039) (0.386) (0.315)
Wopi*Distance -0.184 -0.034 -0.139 -0.021
(0.649) (0.341)
Sanitation training (CLTS) -0.081 -0.079** -0.525* -0.096 -0.447*  -0.068
(0.042) (0.040) (0.285) (0.237)
Household size 0.027%** 0.013*** 0.131* 0.024 0.079*** 0.012
(0.008) (0.005) (0.069) (0.030)
Number of children under 5 0.030 0.032%** 0.246 0.045 0.206*** 0.031
(0.020) (0.010) (0.160) (0.062)
Wealth -0.023 -0.008 -0.192 -0.035 -0.044 -0.007
(0.031) (0.015) (0.219) (0.095)
Intercept -0.119%** 0.454%*** -0.730***  -0.134 -0.302 -0.046
(0.030) (0.030) (0.181) (0.751)
Observations 1280 3162 440 3162
Adj. R-squared2 0.024 0.093 0.022 0.065
First difference Yes no yes No
Year, location dummies No yes no Yes
Household dummies No no no No
Additional regressors1 No yes yes Yes
Cluster robust s.e. Yes yes yes Yes
HAC robust s.e. Yes yes yes Yes

Dependent variable: (2)-(4) reported prevalence of water related disease in household in last 6 months
(binary); (1): 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
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 S12: Impact on children’s health outcome

Children under 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 0.251 0.251 effect 0.146 0.146 effect
Water point intervention (wpi) -0.024 -0.344 -0.056 -0.103** -1.625*%* -0.176
(0.046) (0.385) (0.046) (0.782)
Whpi*Distance -0.132 -0.021 0.712 0.077
(0.404) (1.271)
Sanitation training (CLTS) -0.071 -0.323 -0.053 -0.005 0.057 0.006
(0.046) (0.287) (0.050) (0.461)
Household size 0.019%** 0.109*** 0.018 0.009 0.081 0.009
(0.007) (0.041) (0.006) (0.050)
Number of children in category 0.003 0.024 0.004 -0.001 -0.045  -0.005
(0.018) (0.106) (0.028) (0.229)
Wealth 0.011 0.066 0.011 0.003 0.015  0.002
(0.019) (0.113) (0.020) (0.173)
Intercept 0.481*** -0.217 -0.035 0.416*** -0.475 -0.052
(0.055) (0.793) (0.048) (3.411)
Observations 1798 1798 1366 1366
Adj. R-squared2 0.083 0.031 0.055 -0.009
First difference no No no No
Year, location dummies yes Yes yes Yes
Household dummies no No no No
Additional regressors" yes Yes yes Yes
Cluster robust s.e. yes Yes yes Yes
HAC robust s.e. yes Yes yes Yes

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

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 S13: Impact on individual health outcome (logit regressions)

Children
defined as under 5

Children
defined as under 3

Regression (1) (2)

Mean dependent variable 0.071 Mean effect 0.071 Mean effect

Water point intervention for -0.422 -0.019 -0.048 -0.002

children in age category (0.391) (0.439)

Water point intervention for -0.661** -0.029 -0.706** -0.031

older individuals (0.331) (0.317)

Sanitation training (CLTS) for -0.686 -0.03 -0.806* -0.036

children in age category (0.451) (0.485)

Sanitation training (CLTS) for -0.850%** -0.037 -0.813** -0.036

older individuals (0.413) (0.412)

Child in age category 1.069%** 0.047 1.257%** 0.055
(0.191) (0.243)

Household size 0.100 0.004 0.134 0.006
(0.111) (0.101)

Number of children in age -0.039 -0.002 -0.279 -0.012

category (0.212) (0.211)

Wealth -0.054 -0.002 -0.066 -0.003
(0.331) (0.328)

Intercept -0.891*** -0.039 -0.421 -0.019
(0.308) (0.269)

Observations 17150 17132

Adj. R-squared’ 0.017 0.017

First difference No No

Year, location dummies Yes Yes

Household dummies Yes Yes

Additional regressors1 Yes Yes

Clustered standard errors Yes Yes

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

! Household size, number of children under 5, wealth.

2 McFadden's adjusted R? for logit models.
Significance: '*' 0.1, "**' 0.05, "***' 0.01
Source: Household survey and program data on interventions, 2008 and 2010.
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Table S14: Health effect of the use of improved water sources and latrines using pooled data
(GMM estimation)

Household Household
pooled pooled
Regression (1) (2)
Mean dependent var 0.224 0.224
Use of improved water source -0.109 -0.128%
(0.109) (0.068)
Use of latrine -0.465 -0.393%*
(0.337) (0.179)
Household size
Number of children under 5 0.017*** 0.016%**
(0.005) (0.004)
Wealth 0.026** 0.027***
(0.011) (0.010)
Intercept 0.05 0.04
(0.047) (0.027)
Observations 3158 3158
F-stat, first stage (water) 182.7 51.5
F-stat, first stage (latrine) 214 36.3
J-test, degrees of freedom, probability 0.066, 2,0.97
WaterxFB,
List of additional instruments"™ CLTSxSLB
First difference no No
Year, location dummies yes Yes
Household dummies no No
Cluster robust s.e. no No
HAC robust s.e. yes Yes

Dependent variable: reported prevalence of water related disease in

household in last 6 months (binary)

! 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 S15: Impact of use of improved water sources and latrines on individual health outcome
(1V estimation)
Children under 5 Children under 3

pooled pooled
Regression (1) (2)
Mean dependent var 0.071 0.071
Use of improved water source for -0.096** -0.127**
children in age category (0.042) (0.061)
Use of improved water source for 0.025 0.016
older individuals (0.029) (0.029)
Use of latrine for children in age -0.128 -0.011
category (0.140) (0.219)
Use of latrine for older individuals -0.279%** -0.263***
(0.089) (0.090)
Child in age category 0.017 -0.014
(0.054) (0.089)
Household size 0.007*** 0.009%**
(0.002) (0.002)
Wealth -0.0002 -0.009
(0.005) (0.006)
Intercept 0.018* 0.016
(0.010) (0.011)
Observations 17150 17132
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
Cluster robust s.e. no No
HAC robust s.e. yes Yes

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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S4. Intervention placement
The interventions in the One Million Initiative are purposefully not randomized across

communities in the program area. Emphasis is put on reaching poorer, more vulnerable
communities that do not have or have only limited access to safe water sources and sanitary
facilities. This appendix describes the selection process of the intervention communities in

the program districts.

In general, the district government decides on the location of water point interventions
(rehabilitation and construction of new sources) based on information collected by an NGO
responsible for implementing the Community Participation and Education (PEC) in the
district. PEC consists of three components: (1) community mobilization and hygiene training,
(2) water committee training, and (3) sanitation training. The PEC NGOs have the crucial
role of communicating the program to the communities, and the situation in target areas to the
local authorities. Information over the needs of communities is collected by inviting
communities to formally apply for a water point intervention under the first component of
PEC. Local authorities analyze and prioritize the applications regularly. Priority areas are set
yearly by the government. In 2008 the focus was on densely populated areas, while in 2009 it

shifted to more remote areas and in 2010 schools and health centers were also targeted.

The PEC NGO is also responsible for carrying out the water, sanitation and hygiene trainings
of the program. Hygiene training is done in every community the PEC NGO visits (therefore
in all communities in the survey sample) with particular attention to proper hand washing
practices. A water committee training is carried out at locations where there is an improved
water source or after the water point intervention was implemented. The training focuses on
the importance of managing the improved water source and its maintenance through a

dedicated water committee.*!

The PEC NGOs can decide on the locations for the sanitation trainings, perhaps with the
assistance of the local government. The sanitation component of the One Million Initiative
from mid 2008 is Community Approach to Total Sanitation (CATS). This approach combines
the Community Led Total Sanitation (CLTS) trainings with a reward system for communities
that become open defecation free (ODF). PEC NGOs are rewarded for the number of ODF

communities in their district, therefore it is in their interest to introduce CLTS at locations

*! Setting up a water committee is also a precondition for applying for a water point intervention.
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where their likelihood of success is high. Based on Kar et al. (2008) the success of CLTS is
related to factors including health problems, leadership, size of community and geographical

factors.

42



