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EXECUTIVE SUMMARY

The Millennium Challenge Corporation (MCC), through its Compact with the government,
awarded $164-million over five years for investment in improved water supplies and sanitation
facilities for rural and urban domestic, commercial, and industrial users. As part of its
commitment to transparently and thoroughly monitor and evaluate its activities, the MCC
contracted NORC in 2007 to conduct an impact evaluation of its water sector activities. This
report presents the Impact Evaluation of the Rural Water Supply and Sanitation Activity
(RWSSA).

RWSSA originally included 250 rural water supply points and 10,000 VIP latrines and had a
budget of $30.2 million (18 percent of the $164-million Water Project in the Compact). In order
to increase the coverage of VIP latrines in participating villages, MCC subsequently increased
the budget to $40.1 million and the Government of Lesotho (GOL) contributed $17.1 million to
RWSSA.! In addition, the target for VIP latrines coverage was increased from 10,000 to 27,245
in the Lesotho M&E Plan. When the Lesotho Compact ended in September 2013, 175 water
systems (70% of the target) and 29,352 VIP latrines (108% of the target) had been installed.?

Implementation continued post-Compact with approximately $5.3 million of additional funding
from the GOL; ultimately, 250 water systems (100% of the target), and 31,768 VIP latrines
(117% of the revised target), were completed.® The total cost of RWSSA, including MCC and
GOL funding during the Compact and after, was approximately $60 million.*

Households impacted by the program are located in villages that were identified by the
Department of Rural Water Supply (DRWS) as lacking access to safe drinking water and
adequate sanitation. To identify the effects of the program on the outcomes of interest, eligible
villages were randomly assigned to treatment and control groups. The list of outcomes analyzed
includes toilet use, type of water source used, time spent collecting water, diarrhea incidence and
income, among others.

To evaluate the impact of the program we use data from the baseline and follow-up Impact
Evaluation Multipurpose Surveys (IEMS). The IEMS is a longitudinal analytic survey
specifically designed to collect data for the impact evaluations of the MCA-Lesotho Compact
health and water (rural and urban) activities.

During program implementation construction delays in some treatment villages prevented that
construction works ended before follow-up data collection. As a consequence, randomization
was compromised because the villages that were actually treated before follow-up data collection

1 This was a net amount; the GOL actually contributed $32.3 million but was reimbursed $15.1 million by MCC
(Source: Office of Inspector General, 2014; and Lesotho Millennium Development Agency, 2014).

2 Source: Lesotho Compact Project Results, MCC website. Retrieved from https://www.mcc.gov/where-we-
work/program/lesotho-compact

3 Source: Own calculations using data from Cowater International Inc. (2016), Lesotho Millennium Development
Agency (2014) and Lesotho Millennium Development Agency (2015).

4 In addition, the GOL expanded the scope further to supplement some of the systems constructed under the
Compact and also build 19 water systems and 4,554 VIP latrines in neighboring communities using separate funds
(Source: Cowater International Inc., 2016).
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were a subset of the villages that were assigned to the treatment group originally. To tackle this
problem we used Instrumental Variables (IVV) methods in order to evaluate the effect of the
program. This approach exploits the fact that treatment assignment was randomized, but it also
addresses the fact that treatment was not provided as planned in all treatment villages.

The impact evaluation shows that the program has had significant effects on key wellbeing
indicators. We found that households in the treatment group are more likely than in the control
group to use as their main water source an improved water source, such as a public standpipe or
a protected spring, as opposed to an unimproved source, such as an unprotected spring or surface
water. They are also more likely to use a toilet and spend less time collecting water. However,
we did not find any impacts significant at standard levels of confidence for any of the diarrhea
incidence indicators we analyzed, although most of the estimated effects have the (negative)
expected sign.

We also did not find any effects for any labor outcomes, or income. An important exception to
this is that we found that the program has a positive and significant effect on female labor
participation. We discuss the mechanisms that can explain why the effects on labor outcomes are
not more apparent. In particular, it is possible that time availability does not translate into better
labor outcomes because the latter are not restricted by time availability but by other conditions,
like the labor market itself.

In terms of policy implications, the results described in this report imply that this type of
program can have major impacts on households wellbeing via reductions on time spent
collecting water, but limited effects on higher level outcomes, like diarrhea incidence.
Furthermore, even if household members spend less time collecting water as a result of the
program, it is not clear that this will translate into a 1:1 increase in the number of hours they
participate in the labor market, as labor outcomes may depend on more factors than just greater
available time.

PAGE | 2
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1. INTRODUCTION

Improving access to safe drinking water and basic sanitation can bring health, social and
economic benefits. For example, it is estimated that in Africa, people spend 40 billion hours
every year collecting water.® In order to help realize these benefits in Lesotho, the Millennium
Challenge Corporation (MCC), through its Compact with the government, awarded $164-million
over five years for investment in improved water supplies and sanitation facilities for rural and
urban domestic, commercial, and industrial users.

As part of its commitment to transparently and thoroughly monitor and evaluate its activities, the
MCC contracted NORC in 2007 to conduct an impact evaluation of its water sector activities.
This report presents the Impact Evaluation of the Rural Water Supply and Sanitation Activity
(RWSSA).

In aiming to reach the Millennium Development Goals (MDG) by 2015, Lesotho has faced a
particular challenge in improving rural water delivery, which has remained relatively static at 75-
77 percent in the 25 years between 1990 and 2015. Over the same period, there has been an even
greater challenge in improved sanitation, even though rural coverage has grown from 20 to 28
percent.® Given that 95 percent of households in urban areas have improved water sources, a
major thrust for improved services was clearly needed in the rural sector.

Despite numerous investments both by donor agencies and the government to increase access to
water sources and sanitation facilities, a recent assessment of progress towards MDG goals by
the Joint Monitoring Project (JMP) found that, in Lesotho, there has been *“limited or no
progress” in sanitation and “moderate progress” in water coverage. In both sectors Lesotho was
regarded as not having met the MDG targets.

The marked discrepancy in the relatively high rates of water coverage and the low levels of
sanitation coverage also points to an additional challenge that is particularly prevalent in rural
areas. A strategy to reduce water-borne disease (WBD) through water and sanitation must ensure
that hygiene promotion, sanitation facilities and water systems are combined to achieve the
desired impact.® Often, program attention tends to focus on the delivery of water systems without
simultaneous attention being paid to sanitation facilities and hygiene promotion; by contrast, the
RWSSA included all three components, hopefully setting the stage for long-term impacts in
reducing disease and improving the productive lives of Lesotho’s citizens.

5 www.charitywater.org/whywater/

6 Estimates on the Use of Water Sources and Sanitation Facilities, Lesotho, updated June 2015. WHO/UNICEF Joint
Monitoring Program for Water Supply and Sanitation.

T UNICEF/WHO. Progress on Sanitation and Drinking Water — 2015 update and MDG assessment. 2015. Annex 3.
http://lwww.wssinfo.org/fileadmin/user_upload/resources/JMP-Update-report-2015_English.pdf

8 Cairncross, Sandy, et al. Water, sanitation and hygiene for the prevention of diarrhea. International Journal of Epi-
demiology 2010;39: 193-205.
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2. OVERVIEW OF THE COMPACT AND THE INTERVENTIONS EVALUATED

2.1 Overview of the Project Implementation

2.1.1 Program Description

RWSSA originally included 250 rural water supply points and 10,000 VIP latrines and had a
budget of $30.2 million (18 percent of the $164-million Water Project in the Compact). In order
to increase the coverage of VIP latrines in participating villages, MCC subsequently increased
the budget to $40.1 million and the Government of Lesotho (GOL) contributed $17.1 million to
RWSSA.? In addition, the target for VIP latrines coverage was increased from 10,000 to 27,245
in the Lesotho M&E Plan. When the Lesotho Compact ended in September 2013, 175 water
systems (70% of the target) and 29,352 VIP latrines (108% of the target) had been installed.°

Implementation continued post-Compact with approximately $5.3 million of additional funding
from the GOL; ultimately, 250 water systems (100% of the target), and 31,768 VIP latrines
(117% of the revised target), were completed.! The total cost of RWSSA, including MCC and
GOL funding during the Compact and after, was approximately $60 million.*2

Water system modalities included boreholes with hand pumps, solar powered pumping systems,
gravity-fed spring catchment systems, and electric pumping systems. Each system encompassed
between 2 and 5 villages. In treated villages standpipes were placed according to the village’s
demand and how far apart houses were from each other. According to the audit by the Project
Management and Construction Supervision, for the most part households in treated villages had a
standpipe within 150m of distance, which is the DRWS standard for service.?

In addition to MCC-funded construction of new water systems and VIP latrines, DRWS also pro-
vided Participatory Hygiene Awareness and Sanitation Training (PHAST) and Aftercare training
to participating villages.** PHAST, which occurred before the construction of water systems
commenced, consisted of two components:

°This was a net amount; the GOL actually contributed $32.3 million but was reimbursed $15.1 million by MCC
(Source: Office of Inspector General, 2014; and Lesotho Millennium Development Agency, 2014).

10 Source: Lesotho Compact Project Results, MCC website. Retrieved from https://www.mcc.gov/where-we-
work/program/lesotho-compact

1 Source: Own calculations using data from Cowater International Inc. (2016), Lesotho Millennium Development
Agency (2014) and Lesotho Millennium Development Agency (2015).

12 In addition, the GOL expanded the scope further to supplement some of the systems constructed under the
Compact and also build 19 water systems and 4,554 VIP latrines in neighboring communities using separate funds
(Source: Cowater International Inc., 2016).

13 Source: Cowater International Inc. (2016).

14 PHAST and Aftercare trainings were jointly funded by DRWS. MCA provided funds to DRWS to provide snacks
to community members and lunches for the VHWC during PHAST, as well as per diems for the Community Liaison
Officer (CLO) to cover the cost of paying a village household for lodging. DRWS paid the CLO their salary and
used government resources (car and petrol) to get to and from the village.
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= Community-wide hygiene awareness and sanitation training: Delivered to the entire
community by a Community Liaison Officer (CLO), this training consists of a participatory
approach in which the CLO conducts a transact walk through the village with the entire
community. During this walk, the CLO raises awareness about hygiene and sanitation by
pointing out examples unhygienic/unsanitary practices and informing them about solutions
they must implement to change those practices and improve hygiene within the community.

= Training to Village Water and Health Committees (VWHCSs): After the community-wide
PHAST was completed, the community democratically elected the VWHC. The role of the
VWHC, of which the Water Minder is a member, is to serve as a source of information to the
community on benefits of access to clean water, water-related disease control, disposal of
dirty water/waste water management, and types of latrines and their requirements, among
other hygiene and sanitation topics.*® CLOs, using a series of pictures (about 80 pictures with
Sesotho script), trained the VWHC on good hygiene practices. The VWHC members were
also tasked with helping community members build their hand-washing models (tippy-taps,
for example) and soak away pits, and informing them of preparations required to receive a
VIP latrine. Towards this end, the CLOs train VWHC members on positive hygiene and
sanitation practices and teach them how to build hand-washing models/tippy taps. The
VWHC treasurer also received training on keeping an account book.

As mentioned before, PHAST generally took place in the pre-construction phase, and served as
one indicator of a village’s “readiness” for construction of a water system. In most of the
villages, VWHC training also took place before construction began. PHAST training was the
responsibility of DRWS.

Aftercare Training: In addition to PHAST training, DRWS was also responsible for providing
Aftercare Training to VWHCs. In keeping with the World Bank strategy on water supply ¢, the
DRWS Aftercare Strategy aims to put in place institutional and financial mechanisms to sustain
the construction of water supplies for their 10-15-year design life. Aftercare training occurred
after the construction of the village Water & Sanitation System. As described in the DRWS
Community Management Handbook, this training was intended to build the VWHC capacity to
perform all operation and maintenance activities on the village water and hygiene system.

Separate from the DRWS Aftercare Training, all village Water-Minders were also supposed to
receive on-site training from the building contractor to learn to operate their village water sys-
tem. This training should have occurred during the construction of the water system. Water
Minders were expected to participate in the construction process, so that they are well informed
about the make-up of the system. After the completion of the system, the Water Minder was
supposed to receive a copy of the Operation & Maintenance Manual for the water system written
by the contractor, as well as a toolkit for maintenance functions.

15 The Village Water Minder is a member of the VWHC. His/her primary responsibility within the committee is to
identify and report maintenance problems that require attention to the VWHC. The Water Minder also presents to
the committee a cost estimate for fixing the problem at hand, so that the VWHC treasurer can provide her/him with
the required funding to buy parts and repair the system.

16 World Bank’s Water Global Practice — Strategy

http://www.worldbank.org/en/topic/water/overview#2

PAGE | 5



NORC | IMPACT EVALUATION REPORT - MCC'’s RURAL WATER INTERVENTION IN LESOTHO

2.1.3 Project Implementation

The Lesotho RWSSA was implemented by DRWS in all 10 districts of the country. DRWS
selected 250 water projects to provide services in villages that lacked access to safe drinking
water and adequate sanitation.!” This selection of projects was made from lists of villages in
which ready-to-implement projects would reside that district representatives provided.*® In
August 2008, NORC facilitated the random assignment of 100 of the 250 water projects into
groups targeted for treatment and control. The random assignment of the 100 water systems to
treatment and control status was conducted in a public event to assure transparency.

From each of these selected water projects, the village in which the system would reside was
placed into a corresponding treatment or control group for the purposes of the impact
evaluation.'® Thus, while a given water project would provide similar household-level benefits to
more than one village, for data collection purposes we selected just the village in which the water
system resides, not water systems, as the de facto PSU.2° From these 100 associated villages
within which the water systems were to reside, 50 villages (5 in each district) were randomly
selected for the first wave of project implementation (Phase A); this group constituted the
treatment group. The remaining 50 villages from the 10 districts were assigned to the control
group (Phase C). The remaining 150 villages (or, technically, their water systems) did not consti-
tute part of the evaluation sample. Annex A provides a map of the treatment and control villages
used in the present study.

The construction of water systems in the 50 Phase-A treatment villages commenced between
December 2010 and March 2011. Although they were scheduled to be completed by September
2011, there were several delays in the construction schedule. Most importantly, in April 2012, 13
to 16 months after construction began, the Millennium Challenge Account (MCA) terminated
three contracts of the construction companies responsible for building the water systems in 11
Phase-A treatment villages. One year later, in April 2013, new contractors took over in these 11
treatment sites, and continued the interrupted construction process. For ease of presentation and
differentiation, we will refer to the group of 39 villages that continued construction with no
contractual disruptions as Phase-A"™" villages, and to the remaining 11 villages as Phase A1.%

Table 1 below presents construction start and end dates, and PHAST community training dates
for villages in Phases A and C. The official construction completion date represents the point at
which all construction activities of water and sanitation structures (water systems and VIP

1" DRWS also applied additional criteria, including the quality of village governance and enthusiasm for the
infrastructure.

18 While a water project would reside in a given village, in many cases a system provided water and sanitation
services to more than one village.

19 NORC at the University of Chicago. Impact Evaluation Design & Implementation Services — Lesotho. Evaluation
Mini-Report. January 2009.

20 Thus, in principle, the evaluation is relevant only for villages in which the water system resides. However,
according to Sello Sefali (LMDA), given that treatment for the household simply comprised availability of a
standpipe with clean water, the impacts of the intervention in the other villages that are part of the same water
system should be identical.

2L In DRWS and MCA documentation, the original treatment group is referred to as “Phase A.” However, following
the splintering off of 11 Phase-A; villages, the original treatment group minus the Phase-A; villages was also
referred to as “Phase A”. In this Report, to avoid confusion, we refer to the original 50 Phase-A villages as Phase A
and the reduced set of 39 Phase-A villages (the set minus the delayed Phase-A; villages) as Phase A™'.
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latrines) were completed, inspected and certified; on this date, after all defects and problems had
been rectified by the contractor, the engineer issued the village a Certificate of Completion
(CoC). Table 1 also presents the approximate physical construction completion date prior to
inspection.

Construction of Phase C control villages commenced between January and April 2013.
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The construction of water systems in all but five of the 39 Phase A™" treatment villages was
physically completed between June 2011 and March 2012, which indicates a minimum 10-month
treatment period before construction began in Phase-C villages. Three others were completed in
the last quarter of 2012, and two were delayed until September 2013. Completion of construction
in all Phase-Au1 villages was severely delayed with nine completing physical construction in Jul-
Nov 2013, and two in February 2014. Hence, of the group of 50 treatment villages, construction
in all 11 Phase-Auz villages and one Phase A™ was completed only after construction in Phase-C
villages had already begun.

Early on in the Compact, the Government of Lesotho supplemented MCA investments to enable
every household in a treatment village to receive a VIP latrine. The 100-percent sanitation
coverage plans were based on listings of households within the village conducted by DRWS. For
various reasons — quality issues during the listing, which resulted in some households being
missed, and a lag between listing and start of construction, during which new households were
built — some households in Phase-A villages did not receive VIP latrines. As we discuss more
thoroughly in the following sections, to measure which households do have a VIP latrine at
follow-up, we rely on data form the Impact Evaluation Multipurpose Surveys (IEMS).

A second consequence of the 100-percent VIP latrine coverage plan is that there is no way for
the evaluation to disentangle the separate contributions of the water system and VIP access.
Also, since treatment and control villages both received PHAST training prior to the baseline
survey, this means that the design cannot isolate the contribution of PHAST to any outcomes.

2.2 Program Logic for the Rural Water Project

MCC’s new program logic diagram (see Annex B) for the Lesotho RWSSA, shared with NORC
in March 2013, presents activities and outputs that are linked to short-, intermediate- and long-
term types of outcomes.?? These effects are:

Short-term outcomes

1. Increased hygiene awareness among communities

2. Increased access to improved sanitation

3. Increased access to improved water sources

4. Increased awareness/knowledge of Water Committees, Water Minders, and communities in
maintaining systems

Intermediate outcomes

5. Improved hygiene behavior?®
6. Decreased water-related illness
7. Reduced expenditure on medical care

22 \While NORC reviewed the ERR in addition to the program logic and the literature when establishing the research
hypotheses with MCC, NORC was informed by Jennifer Sturdy (DPE/EE-ME) in an email of April 23, 2014 that
she had spoken with MCC’s economist for Lesotho, Sarah Olmstead, and “she confirms that for this Compact and
Rural Water specifically, there is no need to link to the ERR and Beneficiary Analysis.”

23 An MCC reviewer stated that “Improved hygiene behavior is too broad to be an outcome — what is intended here?
Hand Washing? Chlorine treatment for water?” This outcome, however, is taken directly from the MCC Program
Logic, which includes “Improved hygiene behavior” as an Intermediate Outcome.
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8. Time saved in water collection
9. Maintenance of systems by Water Minders

Long-term outcomes

10. Increased productive activity (productivity)
11. Increased income

2.3 Evaluation Hypotheses and Indicators

The evaluation hypotheses for the impact evaluation are linked to the outcomes presented above
and in MCC’s program logic. Table 2 presents the following information:

= Maps out the evaluation hypotheses related to the rural water-supply investments to key out-
come/impact indicators (Columns 1 and 2);

= Indicates the minimum time of exposure necessary to detect changes in the outcome indica-
tors (Column 3);

= Maps outcome indicators to treatment indicators, as shown in the pathways in MCC’s Pro-
gram Logic (Column 4).

Note that not all outcomes considered in the program logic (Section 2.2) are included in Table 2
due to methodological considerations.?*

24 Five of the 13 hypotheses in the Revised Evaluation Design Report were supposed to be tested using Continuous
Treatment Variable (CTV) approach. After discussing with MCC’s Evaluation Management Committee (EMC) it
was decided that it was preferable to drop the hypotheses that use this method and focus on the ones that could be
evaluated using randomization as the key source of variation for identification of the treatment effect. As a result, no
analysis using CTV is presented.
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3. LITERATURE REVIEW

The benefits of WASH (Water, Sanitation, and Hygiene) programs are often cited. Meta-analysis
and systematic reviews (such as Fewtrell et al., 2005) found water, sanitation, and hygiene inter-
ventions to reduce significantly the risks of illness such as diarrhea illness. In terms of the bene-
fits of improved water quality specifically, there is wide consensus in the research of the positive
and significant health benefits, in both meta-analysis and systematic review (Esrey et. al., 1999)
and in relevant studies in rural areas (see Annex C). Safe drinking water improves health largely
by reducing occurrence of diarrhea, a very common illness in the developing world, and other
water-related illness. The largest health gains, especially in terms of mortality, are to children
under five (see Annex C).

In regard to the hygiene and sanitation component of the program, there is also evidence in the
literature of health benefits of such programs, and there is some evidence that all of the WASH
interventions more effective when combined. Improved health, in turn, should lead to a number
of benefits, including reduced medical costs, reduced time seeking medical care (which can
therefore can lead to more time spent at productive income-generating activity), and improved
productivity (which should lead to improved wages or outputs per hour).

The literature also indicates that improved access to water reduces water collection time,
releasing time and resources for productive activities, such as work and school. However, the
data on the amount of time saved is scarcer. Nonetheless, we highlight some in Annex C. We
also highlight the literature on the longer term impacts of the program, such as increased
productivity, school attendance, and ultimately, income.

The impact evaluation for the RWSSA will provide experimental estimates of the effect of a
water and sanitation intervention on a wide set of indicators including diarrhea incidence, time
savings, and income. Perhaps the most interesting contribution is the analysis on time savings
and its implications on labor outcomes, as this type of mechanisms are less documented in the
literature than, for example, diarrhea incidence.
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4. DATA COLLECTION AND PROCESSING

The data sources for this evaluation are the baseline and follow-up Impact Evaluation
Multipurpose Surveys (IEMS). The IEMS is a longitudinal analytic survey specifically
designed to collect data for the impact evaluations of the MCA-Lesotho Compact health and
water (rural and urban) activities.

4.1 Sample Frame and Sample Design

The sampling frame for the IEMS consists of all villages in Lesotho based on publicly available
geospatial data and 2006 Census data. Information on administrative location, geo-coordinates,
rural-versus urban designation and population was merged with publicly available physiographic
and geographic data to be used as covariates in the sampling. From this central dataset, sample
frames were designed and PSUs were selected for the water (rural and urban) and health project
components. For rural water, villages were the primary sampling units.

The sample selection was sequentially sampled without replacement in the form of a two-stage
cluster design for the rural water intervention. They cover the designation and selection of
villages (PSUs, clusters) and households (SSUs):

Village sample. As described in greater detail in Section 2.1.3, from the 250 water systems in 10
districts selected by DRWS for the MCA rural water interventions, 100 water systems (10 per
district) were deemed “ready” for the intervention in 2008. The village in each of the 100 water
systems resided was sampled for IEMS. Fifty of these 100 villages were randomly assigned to
treatment (Phase A), while the remaining 50 were assigned to the control group (Phase C). Final
implementation lists, however, consisted of 50 treatment villages, but only 47 control villages.
The village locations are shown on the map in Annex A.

Household sample. Within each treatment and control village a systematic random sample of 13
households was selected.? The interview was conducted with the head of the household or the
person in the household most knowledgeable about household water and sanitation issues.

% The original evaluation design contemplated a third round of data collection to explore the trajectory of results
over time. However, having reviewed the follow-up results, NORC and MCC agreed that an additional round of data
collection was unlikely to improve our understanding of the program impacts measured at follow-up.

26 Prior to conducting the IEMS, BoS had conducted a listing of all of their Enumeration Areas. Each EA consists of
several of villages. The listing of households within an EA starts from the outer edge of this cluster of villages at a
recognizable structure such as a church, store, or health facility identified by BoS’ GIS team. The northernmost
household to that structure is listed as Household 1 within the EA area. Then all other households are numbered in
order in a clockwise direction starting from the outer circumference and moving inward in a circular fashion
throughout the entire EA. The final stopping point of the listing is the last household at the very center of the EA.
IEMS required the sampling of villages. To sample from each villages, BoS organized each village’s household list
in numerical order in excel. From each of the village household lists, BoS utilized Excel’s RAND function to select
a random starting point at which to begin systematically sampling from the village lists. An appropriate sample
interval was selected according to the number of households within a village and systematic sampling was carried
out to obtain the required sample size for each of the IEMS villages.
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4.2 Data Collection

The baseline IEMS was conducted in December 2010, prior to the start of the construction of
water and sanitation systems that occurred between December 2010 and March 2011 in
treatment villages. As evident from Table 1, however, PHAST training in the vast majority of
Phase-A and some Phase-C villages preceded the baseline data collection. Therefore, the
December 2010 data collection only serves as a true pre-intervention baseline for the construc-
tion of water and sanitation systems. The baseline data collection covered treatment and control
(Phase A and Phase C) villages for the rural water intervention. It also covered villages and
enumeration areas for the urban water and health sector activities. In November-December 2012,
BoS conducted a follow-up data collection. The objective was to collect panel data from the
sample of households from the baseline.

As described in more detail in the Revised Evaluation Design Report (Revised: February 23,
2015) data collection by BoS suffered mishaps in both baseline and follow-up data collections.
Concerning the baseline, there were delays by BoS in revisiting the field to rectify improper
execution of disposition coding, which may have implications for bias in variables of interest. At
the follow-up, for unexplained reasons, in 75 villages BoS ignored the fact that they were
collecting panel data and interviewed new households instead of returning to the same
households as for baseline. As a result, BoS had to return to the field in April 2013 to interview
the missing baseline households. This fragmentation of the follow-up data collection poses
threats to the evaluation design and may threaten its internal validity.

4.3 Data Processing

Both the baseline and follow-up datasets underwent extensive data consistency checks and
cleaning procedures prior to merging. These largely consisted of checking if logical skips in the
questionnaire were correctly followed, and making adjustments to the data accordingly. Out-of-
range responses were corrected or changed to missing values.

Also before merging, the generated indicators used for analysis were calculated separately in
each dataset. In most cases, the survey questions underlying each indicator were the same in both
rounds, but in some other cases, differences in the instruments required different formulae.?’

Originally, cases were to be matched using a unique household 1D, comprising the BoS
enumeration area (EA) code, and a two-digit suffix representing the order of the household
within the EA. However, for most of the IEMS sample, the primary sampling unit was the
village, rather than EA, making this an inadequate method of matching panel cases; duplicates
are rife (that is, two households had the same ID number), and the precise boundaries of EAs are
not always well known in rural areas.

Therefore, a unique case identifier had to be constructed from the existing ID variables in order
to match panel cases. This identifier was generated by creating, and then concatenating, two non-
unique identifiers: the village 1D and the household number. Because no village ID appears in
the raw data (only the village name), villages were assigned persistent, unique three-digit codes

27 The only case where we find evidence that this could constitute a problem is for time collecting water, we address
this problem explicitly in the results section.
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for matching purposes. The household number is the two-digit household order suffix from the
original household ID. This number is not unique in itself (it starts over from 01 for each primary
sample unit), but when combined with the village ID, the resulting identifier is almost unique (in
the sense that this combined variable uniquely identifies most observations) and persistent
between rounds. Some duplicates resulted in the baseline dataset in a few cases when two EAs
existed in the same village, causing the household number to repeat; these were manually
matched to follow-up households and assigned new IDs.?® Once all of the remaining duplicate
IDs were corrected, all follow-up variables were assigned a “mid_" prefix and the two datasets
were merged.

A total of 871 panel cases were successfully merged, equivalent to 27 percent of the households
surveyed at baseline. Note that this corresponds to all the households surveyed by the IEMS,
which includes not only Phase-A and Phase-C villages, but also villages that take in part in the
studies of the health and water urban activities of the MCA-Lesotho Compact. When restricting
the dataset to only households living in the Phase-A or Phase-C villages, there were 673 panel
cases, equivalent to 71 percent of the A- or C-village households surveyed at baseline.

The treatment/control status for the rural water intervention was assigned based on village.
Villages were assigned to one of three groups: Control (Phase C); villages where treatment
started before follow-up (Phase-A™"); and villages originally assigned to treatment, but were not
treated until after follow-up data collection (Phase A1). In the baseline dataset, village names
used by BoS did not always correspond to those listed in the DRWS group classifications. So,
we matched villages to Phases C, A™, or A1 based on a combination of their enumeration area
codes, GPS coordinates, or village names.

Village names in the follow-up dataset corresponded more closely to the village names in the
group classifications. So, households were matched to treatment in the follow-up data set using
the district and village name combinations. From there, for the panel households, we cross-
checked the follow-up treatment to the baseline treatment to identify any households that moved
between treatment groups between baseline and follow-up. There were no such households. 673
panel households correspond to one of the three study groups (C, A™, or A1) while the
remaining 198 correspond to villages that are not part of this study or that could not be matched
to any of the study groups at baseline and follow-up. The reason for which some villages could
not be matched was that village names were not standardized, which made it difficult to match
between data set rounds. Table 3 presents the number of matched and unmatched households per

group.

Table 3: Households in Baseline, Follow-up, and Panel
Village Group Baseline Only Follow-up Only Panel

Treatment (AR) 107 175 290
Treatment (A1) 23 6 80
Control (C) 149 250 303
Total 279 431 673

28 After sorting by geographic location, the merge was conducted using household level data.
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673 households in 72 villages were matched between baseline and follow-up datasets — 370
households in the treatment villages, and 303 in the control villages. There were 279 households
in treatment or control villages that were present only in baseline and were unable to be matched
with the follow-up dataset — 130 in treatment villages and 149 in control households. 431
households in treatment or control villages at follow-up were unable to be matched to a baseline
household — 181 in treatment villages, and 250 in control villages.

The above discrepancies between the baseline and follow-up samples arose because either a
household could not be matched between baseline and follow-up, or because there were villages
surveyed in the baseline data collection that were not surveyed at follow-up, and vice-versa.

The main circumstance that made it difficult to preserve the panel of households over time was
that the names of the village, the unit at which treatment status was assigned, were not useful as
unique identifiers: there are many common names used for different villages, sometimes in the
same district, and some villages have multiple names that do not resemble each other. In
retrospect it would have helped to assign every sampled village a permanent and unique 1D code
to be reused for each round, and integrate GPS from the beginning to make sure interviewers go
to the right village regardless of its name. Some of these limitations could have been tackled
during the follow-up fieldwork; however, because NORC did not receive extracts of data during
the field period, and only received the actual datasets several months after the end of data
collection, most of these issues were discovered much later.?°

Given that the final panel sample is smaller than originally planned, it is important to discuss the
potential consequences of this situation. Sample attrition has two main implications. First, a
smaller sample reduces the precision of the estimated impacts. This implies that we may find
coefficients that are not significant, or only marginal significant, that with the original sample we
would had found significant. In Annex D we discuss updates to the power calculations and
conclude that, for most outcomes, it is unlikely that this is a major problem.

The second problem is more serious because sample deterioration could be such that treatment
and control groups are no longer comparable. Fortunately, as we discuss in more detail below,
we do not find major differences at baseline between treatment and control groups in observable
characteristics using the final sample panel, which suggests that randomization was not
compromised by sample deterioration.

Finally, even if treatment and control groups in the final sample are balanced, sample
deterioration could compromise the external validity of the results. It is worth saying that, in any
case, this study was not going to produce results that were representative of a large population
(like rural areas in Lesotho), because villages were selected for the study purposefully (as
opposed to randomly), so the results are ‘representative’ only of the households in the selected
villages. However, the panel sample (and the results derived from it) may not be representative
even of the households in the selected villages due to sample deterioration. To address this
possibility, in Annex E we conduct two exercises. First, we use Inverse Probability Weights to
correct for sample attrition, we show that the results are not sensitive to this correction. Second,
we follow Karlan and Valdivia (2011) and construct different sets of bounds for the treatment

29 To avoid this in the future, NORC recommended not to do T&M contracts with data collection firms, and use of
tablets if possible for data collection. Note that NORC did not have a contract with BoS directly. The BoS contract
was with MCA and it was a time and materials contract. Payments were not linked to products and product quality.
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impacts in order to assess the extent to which sample attrition may be biasing the results; we find
that for most of the outcomes the estimated bounds do not change the conclusions derived from
our main specifications.
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5. EVALUATION DESIGN

5.1 Overview of Evaluation Design

The original evaluation design for the RWSSA, developed under NORC'’s first contract with
MCC, focused on a randomized design, under which NORC, with MCA, planned for a 6-9
month gap between the end of construction and rehabilitation of treatment water projects in 50
Phase-A villages, and the start of water projects in the 50 control villages (Phase C).

Under the original design, all Phase-A villages had a largely similar construction timeline with
concurrent start and end dates of construction; thus, it was reasonable to expect that there would
be a nine-month (or, at a minimum, a six-month) lag between the end of construction of the 50
Phase-A villages and the start of construction of the 50 Phase-C villages.*°

Delays in the construction of Phase-A water systems, resulted in 11 treatment villages (denoted
as Phase-Au villages) undergoing construction concurrently with the Phase-C control villages.
This overlap has called into question the validity of the original evaluation design. Furthermore,
as Table 1 demonstrates, construction was completed in only 70 percent of Phase-A villages (34
of the 50) nine months before construction commenced in Phase-C control villages in January
2013. For these 34 villages — which are part of Phase A™'- the time of exposure to treatment
before controls began receiving treatment ranges from 10 to 19 months. Since the follow-up data
collection preceded the start of construction in Phase-C villages (i.e., November to December,
2012), duration of exposure to treatment by the time of follow-up data collection for these 34
Phase-A"™ villages was about 8-17 months.3! The remaining five villages in Phase A™ and all
11 Phase-Au1 villages had not been exposed to treatment (i.e., construction of their water systems
had not been completed) by the time of follow-up data collection.

In what follows, we discuss the implications of these construction delays for the evaluation
design and our approach to tackle them.

5.2 Impact Evaluation Designh and Methodology

The key aspect of this evaluation is that treatment assignment was randomized, so we can
assume that baseline characteristics in treatment and control villages are not different,
statistically speaking. Balance tables showing that this is the case are presented in Annex F.

In addition to having treatment randomized, this study also exploits the longitudinal nature of the
available data. Specifically, we use a household fixed effects model, which is very similar (and

%0 The requisite time lag to detect effects is measured from the end of construction in treatment group to start of
construction in control group (rather than end of construction in control group) because the control conditions
change even with the inception of construction/rehabilitation. For example, during the construction period, water
supply is interrupted, VIPs in some household are completed and become operational, and the perceptions and atti-
tudes of household members are affected. The end-of-construction in treatment to start-of-construction in control
group time frame allows us to avoid such contamination and preserve a largely untouched control group.

3 Five villages in Phase A™ had no exposure to treatment at follow-up data collection, because completion of con-
struction coincided with or occurred after the follow-up data collection.
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in this context, equivalent for most purposes) to the difference-in-differences model.
Mathematically, we estimate:

Yie = Bo + BiR; + Bolie + Xy + {H} + &, (1)

where Y, is an outcome measure of household i in round t; Ii indicates if the household’s village
is in the treatment group at follow-up (lii=1, if household i is from a treatment village and t=1,
and lit= 0 otherwise); X;, is a vector of time-varying characteristics (such as household size
age, and education of the head of household); Rt is the round dummy (Rt= 0 at baseline, t=0 and

Ri= 1 at follow-up, t=1), {Hi} is a vector of (absorbed) household fixed effects £;; is an error
term and the f5; and & are parameters to be estimated.* The estimated value of 5, captures the
effect of the program.

As explained above, not all villages in the treatment group were treated in time due to delays in
construction work. Specifically, for 11 villages in three districts, construction works had not
started when follow-up data was collected, and for 5 villages in two districts construction was
not completed when follow-up data was collected. One alternative to tackle this problem is to
disregard the original treatment assignment, which we call the “Original Design”, and estimate
Equation (1) replacing I with a dummy variable I* that is equal to 1 if construction works had

ended before follow-up data collection and 0 otherwise ({;z=1, if household i is from a treatment

village where construction had ended before follow-up data collection and t=1, and I;; = 0
otherwise), which we call the “Observed Design”. One threat to the internal validity of this
approach is that households in villages where construction ended before follow-up data
collection may be different than households where construction was delayed, so any result we
find at follow-up would confound the treatment effect with differences in these two groups that
would had occurred even in the absence of treatment.

The problem is that receiving treatment before follow-up data collection is not only a
consequence of being in a village randomly selected into treatment, but also a consequence of
other factors. In effect, the 11 villages where construction works started after follow-up data was
collected are in districts that are relatively more remote than the other districts; hence, there may
also be other factors explaining these delays that can affect the outcomes of interest.

Instead of simply running Equation (1) using I* as the treatment variable, we can use | as an
instrumental variable of I*. The objective of this approach is to purge I* from any factors that
determined having received treatment other than randomization. Therefore, the variation of I*
used to estimate the impact of the program only comes from randomization, not from other
factors that could bias the estimate of the treatment effect. Mathematically, we estimate a first-
stage equation where receiving treatment prior to follow-up data collection (1*) is a function of |
and other observable characteristics as

Ii";,’ = Uy + alRt + azlit + X;tﬁ + {H,_} + U (2)

32 Note that (1) the objective behind including village and round interaction terms is to try to capture any major con-
textual change at the village level that could affect the outcomes of interest and (2) by including household fixed
effects any characteristics that may confound the treatment effect are isolated (controlled), as long as the characteris-
tics are time-invariant..
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and then use this model’s prediction of I;; (denoted as I%) as the covariate of interest in outcome
Equation (1). Concretely, we estimate:

Vi =B + BV Re + B T + Xy 8 + (H} + & 3)

where the superscript IV indicates that these are instrumental variable estimates. The key feature
of this technique is that I, is a function of I, the random assignment variable (and other
observable characteristics also included in the outcome question), so it is purged of unobservable
factors that could confound the effect of the program.

Finally, as an additional specification to estimate the treatment effect we exploit the block design
of the program. The fact that treatment was randomized within districts implies that there are
treatment and control villages in each district, and that these villages are observationally
equivalent within each district. Along these lines, and ignoring sample size issues for a moment,
in each district a regression could be run using | as the covariate of interest and it would be
internally valid because villages in treatment and control groups were randomly selected. To
tackle the selection issue created by the fact the some villages in the treatment group were not
treated, we can simply run the regressions using the districts where construction works did end in
time, dropping the rest of the districts from the analysis. We call this method ‘Matching’, in the
sense that we are restricting the sample to the districts where there are both treatment and control
villages, and dropped the districts were, due to construction delays, there are less villages
actually treated than what was expected.

Clearly this creates a sample size problem because we would be dropping as many as five out of
eleven districts. Furthermore, this method has no external validity, not even in the context of the
100 villages in the original design, because it is not documenting what the program effect would
be in districts that are not in the restricted sample. Nevertheless, this approach does have internal
validity and together with the specifications presented before, provides a more comprehensive
outlook of the program impact.

So far we have focused on the construction of standpipes as the key treatment component of the
program; however, construction of VIP latrines was also a part of the program and this may have
not coincided with the completion of standpipe construction. To measure whether households
have a VIP latrine we use a question on IEMS asking for the type of toilet the household uses,
with one of the response options being a VIP latrine. To evaluate this component of the program
we can use the same approach presented in Equation (2), but instead of I* as the treatment
variable we use the dummy variable L that is 1 if households reported having a VIP latrine and 0
otherwise.

However, because we only have one instrument, the random treatment assignment (I), we cannot
estimate the “structural” or independent effects of the two components of the program separately
because the random variation that we are exploiting comes from the same variable. Whether this
is a problem or not may depend on the outcome we are looking at. For example, if we want to
evaluate the effect of the program on access to an improved water source, we can discard the
possibility that VVIP latrine construction had any impact and focus on the water-system
construction as the treatment. On the other hand, if we want to analyze the program’s effect on
toilet use, then we should focus on VIP latrines.
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Unfortunately, for the rest of the outcomes it is less clear which component of the program can
be discarded. Diarrhea incidence or medical expenditures, for example, may be affected by both
improved-water access and VIP latrines. In this case, a decision needs to be made on defining
what the treatment is — and, in particular, for the purpose of implementing the instrumental
variable approach. Given the importance of access to clean water to prevent infectious diseases,
for all outcomes (except toilet use) we focus on construction of water systems as the treatment
and for the instrumental variables specification.

PAGE | 21



NORC | IMPACT EVALUATION REPORT - MCC'’s RURAL WATER INTERVENTION IN LESOTHO

6. RESULTS

In this section we present the main impact evaluation results. We first present descriptive
statistics for Short-term, Intermediate and Long-term outcomes, and then move to the discussion
of the main results.

6.1 Descriptive Statistics

The data used in this evaluation are the baseline and follow-up Impact Evaluation Multipurpose
Survey (IEMS). The final panel sample corresponds to 673 households. Of these households, 370
correspond to the original treatment group (A), and 303 to the control group (C).

Short-term outcomes

Table 4 shows descriptive statistics at baseline pooling the two experimental groups, and at
follow-up discriminating between the two groups. The results are divided into short-term and
intermediate outcomes. We bundle treatment and control groups at baseline for ease of
exposition and because these variables are very well balanced at baseline (see Annex F).

Table 4. IEMS Summary Statistics - Short-term outcomes

Follow-up
Baseline Control Treatment
Mean N Mean N Mean N
HH has improved water source 0.58 673 0.15 303 055 370
Percent of HH members using toilet 0.36 673 0.31 299 0.65 367
Toilet used by all HH members 0.24 673 0.19 303 038 370
Time spent collecting water per day (all sources) 105 653 100 221 58 248

Time spent collecting water per day (main source) 82 653 93 221 49 245
Source: Baseline and Follow-up IEMS Surveys. Samples vary due to item-specific missing data.

At baseline, 58 percent of the households had as their main water source an improved water
source, which means having access to sources like a public standpipe or a protected spring, as
opposed to an unimproved source, which could be an unprotected spring or surface water.>At
follow-up the results are somewhat surprising. In the control group only 15 percent of
households had an improved water source as their main source, while for the treatment group the
figure is 55 percent. This indicates that while the control group experienced a decline in their
access to improved water sources, the treatment group barely kept the same level of access to
improved water sources. This could be a consequence of the severe drought that hit Lesotho in
2011-2012. That being said, it could be argued that at the very least the RWSSA project helped
attenuate the negative impact of the drought on access to improved water sources in treatment
villages.

33 For a complete description of how this indicator is constructed see Annex J and the baseline and follow-up
instruments.
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The observed changes in toilet use suggest a positive impact of the RWSSA. At baseline 36
percent of the household members used a toilet, while 24 percent of the households report that
all their members use a toilet. These figures are slightly lower for the control group at follow-up
and considerably higher for the treatment group at follow-up. In fact, for the treatment group 65
percent of households members use a toilet, and 38 percent of the households report that all their
members use a toilet.

The RWSSA also had positive impacts on time spent collecting water. At baseline households

spent, on average, 105 minutes per day collecting water (considering all sources); at follow-up

this figure practically remains unchanged for control households (100 minutes per day), but for
treatment households falls to 58 minutes per day, a reduction of almost half. A similar analysis
can be drawn from the figures for time collecting water only from the main source.

Intermediate outcomes

The results for the Intermediate Outcomes, displayed in Table 5, portray a less-clear picture in
terms of the effects of the program. Ten percent of households reported having a member with
diarrhea in the past 2 weeks at baseline. At follow-up the figures for treatment and control
groups are slightly higher, 12 percent for the control group and 11 percent for the treatment
group. Results by age follow a similar pattern. Eight percent of households reported at baseline
that at least one household member 5 years old or older had diarrhea; at follow-up these figures
are 8 and 6 percent for the control and treatment group, respectively. Diarrhea incidence
increased between baseline and follow-up for children younger than 5 years old.®* In effect,
while 7 percent of the households reported that one households member younger than 5 years old
suffered diarrhea in the past two weeks, the rates at follow-up for the control was 15 percent and
for the treatment group 12 percent. It is possible that the decline in access to protected water
sources may explain this increase in the incidence of diarrhea among the youngest household
members; note that this problem was observed more pervasively in control than in treatment
households.

34 We found some data issues with the variable that was design to measure the number of household members
younger than 5 years old that had experience diarrhea at follow-up. First, diarrhea incidence using this variable was
way higher at follow-up than baseline; in effect, while the incidence at baseline was 7 percent, at follow-up the rates
were 45 percent for the treatment group and 53 percent for the control group. Second, we found several cases where
households supposedly reported having a child younger than 5 years old, but with no actual children in this age
range, according to the household roster. Also, many of the questions subsequent to the diarrhea incidence one, that
respondents were supposed to answer if they had answered that they had a child that suffered diarrhea, like what
symptoms the child had and whether medical attention was sought, were not answered in several cases. For these
reasons, we decided to construct a different variable to measure diarrhea incidence. We used the question that asks
whether the respondent sought treatment for diarrhea for any household member under 5 years old, and defined a
dummy variable for whether there was an answer to this question. In principle, this question should be answered by
all respondents reporting any household member younger than five years old with diarrhea in the household in the
last two weeks. For consistency, we used this same question for household members five years old and older to
calculate their diarrhea incidence. Note that is not the same as saying that only households that sought treatment
suffered diarrhea.
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Table 5. IEMS Summary Statistics - Intermediate outcomes

Follow-up

Baseline Control Treatment

Mean N Mean N Mean N
Any HH member had diarrhea (past 2 weeks) 0.10 673 0.12 303 0.11 370
Any HH member (5 or older) had diarrhea (past 2 weeks) 0.08 673 0.08 303 0.06 370
Any HH member (below 5) had diarrhea (past 2 weeks) 0.07 272 0.15 131 012 178
Over-5 had >1 incidences of diarrhea (past 2 weeks) 0.03 673 0.04 303 0.01 370
Under 5 had >1 incidences of diarrhea (past 2 weeks) 0.03 270 0.07 129 0.06 178
HH spent money on medical visit (incl. travel) 0.004 673 0.02 303 0.02 370
Over-5 member missed work/study in last two weeks 0.03 673 0.02 303 0.01 370

Source: Baseline and Follow-up IEMS Surveys.

Among the households that reported having a member suffer from diarrhea in the previous two
weeks, a few additional questions were asked associated to this situation. These questions gather
information on diarrhea intensity (number of occurrences), whether they sought any medical
help, and if they missed school or work due to this condition.

Three percent of the households reported that at least one household member 5 years or older
suffered diarrhea more than once during the two weeks prior to baseline. At follow-up these
figures were 4 percent for the control group and 1 percent for the treatment group. For children
younger than 5 years old we observe again an overall increase from baseline to follow-up of this
indicator, as 3 percent of the households reported at baseline having a member younger than 5
years old with more than 1 diarrhea episode in the past two weeks, while at follow-up the figure
for the control group was 7 percent and for the treatment group 6 percent. Very few households
spent any money on medical visits. At baseline only 0.4 percent spent any money on medical
visits, and at follow-up the figure is 2 percent for both experimental groups. The fraction of
households members five years old or older missing work or school in the past two weeks due to
diarrhea was 3 percent at baseline and, at follow-up, 2 percent in the control group and 1 percent
in the treatment group.*®

In sum, there do not seem to be significant impacts of the program on Intermediate Outcomes
though, perhaps, it would be more precise to say that there have not been any effects on diarrhea
incidence. While in all cases households in the treatment group have lower incidence rates at
follow-up with respect to the control group, the differences are rather small.

Long-term impacts

Table 6 presents summary statistics for the long-term outcome indicators, which are labor
outcome indicators for the most part. Only one indicator had data for both baseline and follow-
up, namely, whether or not a household used time saved from water collection to go to work.* A

% Note that the denominator for the fraction of households spending money on medical visits due to diarrhea and
missing work/study due to diarrhea are the total number of households, not only the very few that observed any
diarrhea episodes.

% Baseline survey does have data on number of days that each household member worked in the past two weeks, so
in principle this could be used at least to document whether households members worked at all in the past two
weeks; however, without knowing exactly how respondents would answer this question when they worked less than
one day, we refrained from using this information in this analysis.
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small percentage of households used time saved from water collection for work — only 2% of the
baseline sample, and only one household out of 673 in the follow-up sample.

Table 6. IEMS Summary Statistics for Long-Term Outcomes

Follow-up
Baseline Control Treatment
Mean N Mean N Mean N
Used time saved from water collection for work 0.02 673 0.00 303 0.00 370
Number of HH members who worked at least 1 hour N/A  N/A 0.75 303 0.83 370
(past 2 weeks)
Total Hours worked in the past 2 weeks for money (men)  N/A  N/A 42.0 283 38.3 349
Total Hours worked in the past 2 weeks for money N/A  N/A 22.7 285 27.4 351
(women)
Total Hours worked in the past 2 weeks for money (per N/A  N/A 18.3 272 18.5 334
capita)
Total Hours worked in the past 2 weeks for money by all N/A  N/A 64.3 272 66.5 334
members 13+
Any man in HH worked for one hour or more in the past N/A  N/A 0.38 283 0.37 349
2 weeks
Any woman in HH worked for one hour or more in the N/A  N/A 0.24 285 0.32 351
past 2 weeks
Any HH member older than 13 worked for one hour or N/A  N/A 0.51 272 0.56 334
more in the past 2 weeks
HH experienced improved income in last month N/A  N/A 0.11 303 0.10 370
Total cash income from all sources in 2012 N/A N/A 8,266 259 11,791 324

Source: Baseline and Follow-up IEMS Surveys. Samples vary due to item-specific missing data.

With respect to the indicators for which only follow-up data is available, in most cases the

differences between treatment and control groups do not seem very large, although they reflect
an interesting gender-pattern, as households in the treatment group experienced higher female
participation in the labor market, relative to households in the control group. In effect, the
number of total hours women worked in the past two weeks is 27.4 in the treatment group and
22.7 in the control group, while, for men the results are 38.3 in the treatment group and 42 in the
control group. It can also be seen that the fraction of households were at least one women
worked in the past two weeks is higher for the treatment than for the control group (32 percent
for the treatment group and 24 percent for the control group) while for men the difference is
negligible (37 percent for the treatment group and 38 percent for the control group). In other
words, females in the treatment households experienced better labor outcomes than their
counterparts in the control group, but such pattern was not observed by males.

Finally, the difference in the fraction of households that reported having experienced an income
improvement in the last month is basically the same between the treatment and control groups;
while for total cash income, we found that the treatment group earned, on average, 3,525 LSL
more than did the control group, which is a substantial difference relative to control mean (43
percent).
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6.2 Program Impacts

In this section we discuss the regression results following the models presented in Section 5.2.
Table 7 presents estimations for the short-term outcomes. In the first row the results for whether
the household has an improved water source are displayed. Four different models are presented
for this and most of the rest of the outcomes of interest. In the first column the results for the
Original Design are presented. In this case the treatment parameter corresponds to a dummy
variable for being in the original treatment group, Phase A, regardless of when actual
construction works were completed. We can see that the program has a positive and significant
impact, the parameter implies that a household being assigned to the original treatment group
increased the likelihood of using an improved water source by 34 percentage points, compared to
the control group. In Column 2 the displayed parameter corresponds to a dummy for the villages
where construction works ended before follow-up data collection. In this case, called the
Observed Design, we can see that the treatment effect is slightly higher than what was estimated
for the Original Design.

Note that these two first estimates may be biased for different reasons. First, if the program
indeed has an effect on this outcome, the coefficient on the Original Design may be an
underestimation because the method treats all villages that were originally assigned as if they
were treated, though not all were. Second, when we compare only villages that actually were
treated with the rest of the villages (Observed Design), we may also get a biased estimate of the
treatment effect because households in the subgroup of villages in the original treatment group
that did get treated may be have been different from households in the subgroup of villages in the
original treatment group that were not treated. If, for example, villages that were actually treated
were more likely to have access to improved water source in the absence of treatment than
households that were not treated (as it may well be the case, given that some of the villages were
construction were delayed were located in more remote places), then the Observed Design
parameter may overestimate the causal effect of the program because it would confound the
program effect with differences in initial access to improved water source (i.e., that treated
households were more likely to have an improved water source anyway).

This is why, in the third column, we present the results for the Instrumental Variable Method,
which is our preferred specification. This approach uses the randomness of the Original Design
to control for the endogeneity in the Observed Design. In this case, the estimated effect is 50
percentage points (for 1% stage results see Annex G). Lastly, in the fourth specification we
simply drop the five districts where construction works were not finished before follow-up data
collection. In this case we find that the estimated parameter implies that households in the
treatment group were 44 percentage points more likely to have an improved water source at
follow-up than the control households.

In the second row, the results for time spent collecting water from all sources are displayed. The
coefficients across all four specifications are negative, although they are only significant for the
IV approach. The 1V coefficient implies that households in the treatment group saved 43.8
minutes per day in time collecting water compared to the control group, which is roughly half the
baseline mean. Similar results are observed for time collecting water from the main source.
However, for this outcome, the estimate for our preferred specification, the 1V model, is only
marginally significant, indicating that the effect of the program on time savings from collecting
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water from the main source is smaller (and not significant) than the effect associated with all
sources of water.

Table 7. The effect of RWSSA on Short-term Outcomes
Original  Observed Instrumental

Outcome Design Design Variable Matching
HH has improved water source 0.34*** 0.39*** 0.50*** 0.44%***
(0.089) (0.093) (0.070) (0.100)
[1346] [1346] [1346] [850]
Time spent collecting water per day (all -30.7 -32.1 -43.8* -20.5
sources) (16.8) (16.4) 17.7) (20.5)
[1111] [1111] [1111] [710]
Time spent collecting water per day (main -17.5 -38.0** -25.2 -11.6
source) (14.2) (13.3) (13.5) (19.2)
[1110] [1110] [1110] [708]
Percent of HH members using toilet @ 0.20%** (. 47%** 0.59%** N/A
(0.048) (0.043) (0.055)
[1339] [1339] [1339]
Toilet used by all HH members © 0.17***  (25%** 0.35%** N/A
(0.042) (0.040) (0.062)
[1346] [1339] [1339]

(a) Treatment variable for the ‘Observed Design’ and 1V estimations: Owning a VIP latrine

Notes: Standard errors clustered at the village level in parenthesis, except for the IV where the standard
errors are bootstrapped. Sample sizes are in brackets. All the models include household fixed effects and the
following covariates: the number of household members; number of household members under 5; number of
elderly household members; sex of household head; age of household head; and dummy variables for the
education level of the household head. A few outliers are dropped from the time collecting water
regressions, in particular 11 observations are dropped from the time collecting water from all sources, and 9
from the time collecting water from main source. These observations were dropped because reported time
collecting water exceeded 8 hours a day. We analyzed the results also if we dropped cases where time
collecting water exceeded 3 hours a day and the results did not change substantially.

F-statistic for the 1% stage of the IV are 656 when the treatment is construction work and 178 when the
treatment is having a VIP latrine.

Source: Baseline and Follow-up IEMS Surveys
* p<0.05 ** p<0.01 *** p<0.001
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Note that the sample size for the two variables related to time collecting water is much smaller
than for the other outcomes in the table due to item-specific missing data. We explored whether
the reason for this were changes in the structure of the surveys between baseline and follow-up,
but did not find evidence that these changes were a major cause for the missing data problem.*’
To evaluate whether this missing data problem has any implications on the presented regression
results, for time collecting water we model the missing data process and weight the regressions
using Inverse Probability Weights. We found that the results are not sensitive to the use of these
weights (for details see Annex H).

The last two short-term outcomes are about toilet use. As was explained in Section 5.2, in this
case the treatment variable that we use for the Observed Design and IV approach is not a dummy
variable for whether or not construction works had ended before follow-up data collection, but a
dummy for having a VIP latrine according to the IEMS data. Also, because the relevant
treatment for this outcome was having a VIP latrine, there is no point in restricting the sample to
the districts where construction works ended as planned, so for these two outcomes we do not
present the analysis using the Matching approach.

There are positive and significant impacts across all specifications for both the percent of
household members that use a toilet, and the dummy for whether all household members use a
toilet. In our preferred specification, the IV approach, we found that the program has increased
the average percentage of household members that use a toilet by 59 percentage points, and the
likelihood that all household members use a toilet by 35 percentage points.

Table 8 presents regression results for Intermediate Outcomes. Given the analysis of the
descriptive statistics presented in Section 6.1, it is not surprising that no coefficient is significant
at 5 percent. It is worth highlighting that, however, in most specifications the parameters have
the expected negative sign. That is, being in the treatment group seems negatively correlated
with diarrhea incidence and the costs associated with it (medical expenditures and loss of days at
work/school). For example, for the outcome of having any household member with diarrhea in
the past two weeks, the effects are negative for all specifications except for the Observed Design
(suggesting positive selection). For the 1V and the Matching specification the effect is almost 3
percent, which is large relative to the baseline value of 10 percent. Along these lines, the lack of
significant results may be due to the fact that diarrhea incidence was low at baseline anyway,
making it hard for any program to have a sizeable effect that can be recovered by the impact
evaluation. This is even more critical for other outcomes like whether the households spent any
money on medical visits (at baseline less than 1 percent did) or whether days of work or school
were missed due to diarrhea (less than 2 percent reported at baseline incurring this type of cost).

37 In effect, there were logical skips in the follow-up survey that were not present in the baseline survey. These
additional skips led to some respondents in the follow-up survey to not have to answer the questions on this variable.
Though this effect was not large. See Annex H for more detailed analysis of this issue.
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Table 8. The effect of RWSSA on Intermediate Outcomes

Original Observed Instrumental
Outcome design design Variable Matching
Any HH member had diarrhea (past 2 weeks) -0.020 0.023 -0.028 -0.029
(0.036) (0.037) (0.043) (0.047)
[1346] [1346] [1346] [850]
Any HH member (5 or older) had diarrhea -0.010 0.031 -0.015 -0.021
(past 2 weeks) (0.028) (0.026) (0.039) (0.033)
[1346] [1346] [1346] [850]
Any HH member (below 5) had diarrhea (past -0.076 -0.032 -0.12 -0.073
2 weeks) (0.064) (0.074) (0.094) (0.094)
[581] [581] [581] [360]
Over-5 had >1 incidences of diarrhea (past 2 -0.029 -0.0075 -0.042 -0.031
weeks) (0.017) (0.017) (0.026) (0.018)
[1346] [1346] [1346] [850]
Under-5 had >1 incidences of diarrhea (past 2 -0.042 0.055 -0.068 -0.036
weeks) (0.038) (0.039) (0.074) (0.038)
[577] [577] [577] [357]
HH spent money on medical visit (incl. travel) -0.012 -0.0072 -0.017 -0.021
(0.012) (0.012) (0.018) (0.018)
[1346] [1346] [1346] [850]
Over-5 member missed work/study in last two -0.0048 0.011 -0.0070 -0.019
weeks (0.021) (0.020) (0.027) (0.019)
[1346] [1346] [1346] [850]

Notes: Standard errors clustered at the village level in parenthesis, except for the IV where the standard
errors are bootstrapped. Sample sizes are in brackets. All the models include household fixed effects and the
following covariates: the number of household members; number of household members under 5; number of
elderly household members; sex of household head; age of household head; and dummy variables for the
education level of the household head. F-statistic for the 1% stage of the IV is 656.

Source: Baseline and Follow-up IEMS Surveys
* p<0.05 ** p<0.01 *** p<0.001

The only outcome where the estimated coefficients come close to being significant is having a
household member five years old or older with more than one diarrhea episode in the past two
weeks. In this case the IV estimate shows a decline of 4.2 percentage points and the Matching
estimate shows a decline of 3.1 percentage points, practically eliminating all likelihood that a
household in the treatment group would suffer this problem (the mean for the control group at
follow-up is 4 percent). While not significant at 5 percent, the p-values for these two estimates
are both 10 percent.

Finally, Table 9 presents results for long-term outcomes. No coefficient is significant with the
exception of the indicator variable for whether at least one woman worked in the past two weeks,
and the parameter is significant only for the 1V specification.
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Table 9. The effect of RSW on Long-Term Outcomes

Original Observed Instrumental

Outcome Design Design Variable Matching
Used time saved from water collection for work -0.018 -0.0030 -0.026 -0.0020
(0.014) (0.014) (0.018) (0.013)
[1346] [1346] [1346] [850]
Number of HH members who worked at least 1 hour in 0.043 0.054 0.063 -0.033
the past 2 weeks.® (0.091)  (0.093) (0.10) (0.12)
[673] [673] [673] [425]
Total Hours worked in the past 2 weeks for money -7.50 3.56 -10.8 -10.7
(men)® (8.29) (8.21) (8.34) (11.2)
[632] [632] [632] [408]
Total Hours worked in the past 2 weeks for money 4.02 5.49 5.81 1.89
(women)® (4.91) (4.71) (5.84) (7.23)
[636] [636] [636] [403]
Total Hours worked in the past 2 weeks for money (per -0.86 2.02 -1.21 -3.05
capita)® (4.24) (4.15) (4.60) (5.73)
[606] [606] [606] [391]
Total Hours worked in the past 2 weeks for money by -2.14 10.2 -3.03 -5.80
all members 13+@ (11.2) (11.1) (10.7) (15.2)
[606] [606] [606] [391]
Any man in HH worked for one hour or more in the -0.041 -0.025 -0.059 -0.067
past 2 weeks @ (0.042) (0.043) (0.053) (0.050)
[632] [632] [632] [408]
Any woman in HH worked for one hour or more in the 0.069 0.026 0.10* 0.044
past 2 weeks @ (0.043) (0.045) (0.050) (0.056)
[636] [636] [636] [403]
Any HH member older than 13 worked for one hour or 0.011 -0.024 0.015 -0.018
more in the past 2 weeks @ (0.053) (0.052) (0.056) (0.062)
[606] [606] [606] [391]
HH experienced improved income in last month® -0.0033 0.015 -0.0048 0.014
(0.025) (0.023) (0.035) (0.029)
[673] [673] [673] [425]
Total cash income from all sources in 2012@ 3801.9 6636.0 5587.2 5320.4
(3941.0)  (5310.8) (5396.4) (6262.4)
[583] [583] [583] [363]

Notes: Standard errors clustered at the village level in parenthesis, except for the IV where the standard
errors are bootstrapped. Sample sizes are in brackets. All the models include household fixed effects and the
following covariates: the number of household members; number of household members under 5; number of
elderly household members; sex of household head; age of household head; and dummy variables for the
education level of the household head. F-statistic for the 1% stage of the IV are 656 when the treatment is
construction work and 178 when the treatment is having a VIP latrine.

@ Data only available at follow-up. Does not include household fixed effects. Standard errors are clustered
at the village level, except for the instrumental variable estimations.

Source: Baseline and Follow-up IEMS Surveys
* p<0.05 ** p<0.01 *** p<0.001
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Given that the (short-term) results presented before showed evidence that the program has
reduced the amount of time household members spent collecting water, perhaps it is puzzling
that no effects are found on labor outcomes. This is particularly true for female labor outcomes,
as time savings from collecting water mostly affect women given that, according to the baseline
data, females are in charge of collecting water in almost 80 percent of the households.

It is possible that time availability does not translate into better labor outcomes because these
outcomes are restricted not by time availability but by other conditions, like labor demand. It is
possible that local labor markets cannot absorb much more labor supply, especially when we
consider that time savings probably were observed by most people in each treatment village,
rather than just the surveyed households. This type of general equilibrium effect should be
addressed in future research.

Another possible explanation for not observing changes in labor outcomes is that for this
particular outcome, we are underpowered in part as a consequence of the sample deterioration
discussed in previous sections of this report. As we show in Annex D, the impact that the
program needed to have on hours worked for women for the current sample to detect treatment
effects with acceptable precision was relatively high. Therefore, we cannot discard the possibility
that, with a bigger sample, we might have been able to estimate treatment effects with acceptable
precision. In any case, given the impact on time savings, any impact the program may have had
on hours worked for females would probably have been relatively small.

On the other hand, it is important to recognize that while the program reduced the amount of
time households members spend collecting water, this reduction was probably not enough for the
evaluation to detect a significant effect on hours worked.

This also underscores the importance of the results on whether at least one woman worked in the
household, which are significant under the IV approach. Taken together, these results suggest
that while time savings may not had been enough to significantly increase the number of hours
women participate in the labor market, more women are working at least a few hours. Further
research should address whether households that saved the most time collecting water also
observed an increase in female participation in the labor market.

In sum, the RWSSA has had substantial short-term effects. The program is associated with
greater access to improved water sources and greater toilet use, and less time spent collecting
water. In terms of intermediate outcomes, no statistically significant effects are found for
diarrhea incidence, although the signs for most of the analyzed variables (and in the case of the
IV, all of them) indicate a negative correlation between the program and diarrhea incidence and
its costs. Finally, the evaluation found very weak effects on female labor outcomes.
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7. CONCLUSIONS

This report presents the evaluation results of the Lesotho Rural Water and Sanitation Project
Impact Evaluation. In this project, treatment assignment was randomized, so differences at
follow-up in the outcomes of interest could be attributed to the program. We analysed Short-
term, Intermediate and Long-term effects.

The main challenge of this evaluation was related to data processing. Specifically, it was
particularly time consuming to link the baseline and follow-up household data. The main reasons
for this were that village names were not standardized, which made it difficult to match between
data set rounds. It is also possible that due to confusion with village names, some villages that
were not part of the study were surveyed, in lieu of villages that were part of the study. As a
consequence, the final sample of households only covers 72 villages, instead of the planned 100.

The impact evaluation shows that the program has had important effects on some wellbeing
indicators. For short-term outcomes we found that households in the treatment group are more
likely than in the control group to use as their main water source an improved water source, such
as a public standpipe or a protected spring, as opposed to an unimproved source, such as an
unprotected spring or surface water. They are also more likely to use a toilet and spend less time
collecting water.

The results for the intermediate outcomes are much weaker than those observed for the short-
term outcomes. All of the analyzed intermediate outcomes are related to diarrhea incidence and
its costs. We did not find any impacts significant at 5 percent; however, all the coefficients, at
least for our preferred specification, (the Instrumental Variables) have the expected signs. The
coefficients are also negative when the outcomes are whether households spend any money on
medical visits due to diarrhea, or whether household members missed any work or school due to
diarrhea. It is possible that the estimated effects of the program on diarrhea incidence are not
statistically significant because diarrhea had a relatively low incidence rate at baseline to start
with. The modest impact on diarrhea may also be because the quality of consumed water may
have not improved significantly. Because water was not tested at the point of consumption, we
cannot document the extent to which water quality actually improved or not. Another potential
explanation for the lack of significant results could be lower power due to the observed sample
deterioration. As we show in Annex D, we do not think this was the key issue behind the
documented weak results.

Finally, no major impacts on labor outcomes are observed. This is somewhat puzzling as more
available time (due to reductions in time collecting water) could have translated into more time
working. It is possible that time availability did not translate into better labor outcomes because
the latter was not restricted by time availability but by other conditions, like the labor market
itself. It is not clear that local economies would have the capacity to absorb the shift in labor
supply that a program like this may had caused in treatment villages, at least not automatically.
That being said, it is important to highlight that the program increased the likelihood that at least
one women would work, although no impacts were found in terms of hours worked by women.

In terms of policy implications, the results described in this report imply that this type of
program can have major impacts on households wellbeing via reductions on time spent
collecting water, but limited effects on outcomes that may seem more important, like diarrhea
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incidence. Furthermore, even if household members spend less time collecting water, it is not
clear that this will translate in greater labor force participation, as labor outcomes may depend on
more factors than just greater labor supply.

On the other hand, it would be a mistake to undervalue the importance of reducing time
collecting water. It is possible that these time savings will have effects on outcomes that cannot
be observed by an instrument like the one fielded in the context of this evaluation. For example,
more available time for children could have an effect on time studying, which could have an
effect on test scores. More time studying and greater academic achievement will presumably
translate in greater opportunities for children in the future.

Regarding further research, given that both treatment and control households have been treated
for a long time now, it is not likely that repeated collection of household data for the purpose of
analyzing the outcomes that were analyzed in 2012 would improve our understanding of the
program impacts. However, there are still a number of important research questions that could be
addressed and policy lessons learned if a third wave of data were collected. NORC would like
MCC to consider two different options for this.

In the first option we propose to answer two sets of research questions. We would analyze the
extent to which the water systems, the Water Minders, and Village Water and Health Com-
mittees set up under the project are operating as expected — and, if not, why. Research activities
under this option would also assess the continued functioning of the VIP Latrines in the house-
holds and the degree to which households have retained knowledge and practices of proper
hygiene and sanitation as learned through the PHAST trainings. For this option, we propose
conducting modified versions of the Activity Monitoring Plan (AMP) surveys, which inter alia
comprise a VWHC Questionnaire and a WM Questionnaire. In parallel, a household survey
would be used to assess the continued functioning of the VIP Latrines and household knowledge
and practices of proper hygiene and sanitation. All three questionnaires would provide input into
whether the WMs and Village Water and Health Committees are actually doing what they were
trained to do, and what exactly has been their de facto role in the villages.

The second option focuses on studying the long-term impacts of having access to improved
water and sanitation during early childhood. For this we propose fielding a household
questionnaire in 2017 comprising a subset of questions contained in the one fielded in 2012, but
supplemented with items related to child development, for example, height, weight, and school
performance indicators. The population of interest would be 6-8 years old children in treatment
and control villages. These children were in utero or younger than 2 years old in 2011-2013,
when treatment and control group were subjected to variations in program exposure. It is worth
highlighting that for this analysis it is precisely the fact that both treatment and control groups
have been treated since 2013 what would allow us to look at long-term outcomes of differential
exposure during early childhood (or in utero). This is because the length of the interval
guarantees that any differences in outcomes at endline (in 2017) can be attributed to access to
improved water in 2011-2013, not to a more prolonged difference in exposure to treatment.
There is arich literature on the importance of early childhood for human development. From
parental smoking to weather shocks to education interventions, the empirical literature shows the
importance of a person’s early years for later human development. Conducting an endline of
RWSSA would allow us to analyze the long-term effects of access to improved water in early
childhood, which could constitute an important contribution to this field.
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ANNEX A: MAP OF LOCATIONS OF TREATMENT AND CONTROL VILLAGES

O
thha-%;the
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I Phase Al treatment

(' Phase Ccontrol

Note: Some of the geographic coordinates provided by DRWS were inaccurate or insufficiently
precise. NORC staff attempted to verify the location of each rural water village using the Lesotho
2006 Census GIS database and external map sources (e.g., Google Earth). While we are highly
confident about the locations of the majority of sites, some of the points shown on the map may not
represent the exact location of treatment and control sites.
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NORC | IMPACT EVALUATION REPORT - MCC'’s RURAL WATER INTERVENTION IN LESOTHO

ANNEX D: POWER ESTIMATES

The fact that the final sample size of the panel is smaller than what was originally planned has
implications in terms of the minimum effect that can be detected with acceptable precision. As is
discussed in the Revised Evaluation Design Report (NORC, 2015), the original evaluation of the
program was expected to achieve MDES of between 0.23 and 0.28% and 80-percent power,
assuming an ICC of between 0.1 and 0.2, a level of significance of 5 percent, and R? (covariate
capture) of 0.3. Other than the sample size, to update power (or MDES) calculations, we take
advantage of the fact that we are now able to include the observed estimated ICC and R?. Table
10 shows updated MDES calculations for four selected outcomes of interest, given their
observed sample distributions and final sample size.

Note that the estimated ICC is pretty high for having access to an improved water source and
time spent collecting water (higher than the upper bound used for power calculations in the
Revised Evaluation Design Report of 0.2), while for diarrhea incidence is lower than the lower
bound; for the number of hours worked for women, the estimated ICC is within the bounds. The
fact that ICC is higher for the first two selected outcomes than for the other two is perhaps not
too surprising, as poor access to water and distance to water sources may be determined at the
village level (in other words, if one household in a small village has poor water access probably
all households in that village do), while morbidity or labor outcomes may be much more
household-specific.

In the case of the R?, for the first three selected outcomes we can see that the estimated figures
are higher than the 0.3 value assumed in the original calculations. This is because for these
outcomes we included household fixed effects in our regressions, so a large fraction of the
variability is explained by these fixed effects, increasing the power of the estimates (or reducing
the minimum difference that can be detected). For female labor outcomes, on the other hand, no
comparable baselined data was available, so the model did not include households fixed effects,
reducing the fraction explained by the covariates in the model.

The MDES estimated in the Design Report was lower than the figures observed for the two first
two and fourth outcomes in Table 10. However, the effects of the intervention on improved
water sources and time spent collecting water were so large anyway that it was still possible to
estimate program effects with acceptable precision.

On the other hand, the estimated MDES for diarrhea incidence is within the bounds of the MDES
discussed in the Revised Evaluation Design Report. The smaller observed ICC and higher R?
offset loss of power from the smaller sample, so the MDES for this outcome was within the
bounds originally planned. Finally, the observed MDES for number of hours women worked is
higher than the upper bound in the Design Report estimates.

3 MDES is measured in standard-deviation units so these decimal values simply refer to the number (or proportion)
of a standard deviation.

PAGE | 44



NORC | IMPACT EVALUATION REPORT - MCC'’s RURAL WATER INTERVENTION IN LESOTHO

Table 10. MDES for selected outcomes based on estimated ICC and actual sample size

Ave R?
Variables cluster ICC (covariate MDES(6)
size capture)
HH has improved water source 10 0.45 0.63 0.35
Time spent collecting water per day (all sources) 7 0.22 0.61 0.34
Any HH member had diarrhea (past 2 weeks) 10 0.03 0.53 0.25
Total Hours worked in the past 2 weeks for money (Women) 9 0.11 0.10 0.35

Notes: The MDES values are based on a three-stage, blocked, cluster-randomized control trial design. The
first stage (block) is the district, the cluster refers to villages, and the tertiary stage is the household. R? is the
R-squared of a regression containing all covariates but that has been purged of the effect of the treatment.
ICC is calculated using (treatment and control) baseline data, except for female labor outcomes, for which
no baseline data is available, so the ICC of the control group at baseline is used. The number of districts is
10. The average number of villages per district is 7, and odd number, so to be conservative we present

MDES assuming there are 6 villages in each district.
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ANNEX E: ADDRESSING SAMPLE REDUCTION

Inverse Probability Weights

To study whether sample attrition had any impacts on the estimated treatment effects, we use
Inverse Probability Weights (IPW) to correct for sample attrition and assess the extent to which
the coefficients of interest change. To do this, we model the probability that a household
surveyed at baseline is not surveyed at follow-up, and then produce IPW weights following:

Wi = 1/(1- )

Where $ is the estimated probability that a household surveyed at baseline is not surveyed at
follow-up. These weights overweight households that are more likely to be dropped from the
sample, and underweight households that are more likely to be surveyed both at baseline and
follow-up, so the weighted sample better resembles the characteristics of the original sample.

We then ran regressions for short-term and intermediate outcomes using these weights. The
results of the weighted regressions, shown in Table 11 - Table 13, reveal negligible changes
compared to those in the main text using unweighted regressions (see Table 7 to Table 9 for the
original —unweighted- results), in particular when we focus on the IV results, which is our
preferred specification. The only exceptions is for time spent collecting water per day (main
source), for which we find significant results when we weight the regressions but not significant
when we do not. This suggests that the results presented in the main text of the report are
conservative.
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Table 11. The effect of RWSSA on Short-term Outcomes Correcting for Sample Attrition

Original Observed Instrumental
Outcome Design Design Variable Matching
HH has improved water source 0.34*** 0.39*** 0.60*** 0.45%**
(0.089) (0.093) (0.093) (0.10)
[1346] [1346] [1346] [850]
Time spent collecting water per day (all sources) -31.2 -32.6 -45.0** -22.0
(17.2) (16.7) (14.7) (20.8)
[1111] [1111] [1111] [710]
Time spent collecting water per day (main source) -17.7 -37.4** -47.7** -12.6
(14.2) (13.3) (14.6) (19.3)
[1110] [1110] [1110] [708]
Percent of HH members using toilet (a) 0.29*** 0.47*** 0.67*** N/A
(0.048) (0.043) (0.13)
[1339] [1339] [1339]
Toilet used by all HH members (a) 0.17*** 0.25%** 0.38*** N/A
(0.042) (0.040) (0.092)
[1346] [1339] [1346]

(a) Treatment variable for the ‘Observed Design’ and 1V estimations: Owning a VIP latrine

Notes: The Original Design corresponds to the case where the treatment parameter is a dummy variable for
being in the original treatment group, Phase A, regardless of when actual construction works were
completed. The Observed Design corresponds to the case where the treatment parameter is a dummy for the
villages where construction works ended before follow-up data collection. Standard errors clustered at the
village level in parenthesis, except for the IV where the standard errors are bootstrapped. Sample sizes are in
brackets. All the models include household fixed effects and the following covariates: the number of
household members; number of household members under 5; number of elderly household members; sex of
household head; age of household head; and dummy variables for the education level of the household head.
A few outliers are dropped from the time collecting water regressions, in particular 11 observations are
dropped from the time collecting water from all sources, and 9 from the time collecting water from main
source. These observations were dropped because reported time collecting water exceeded 8 hours a day.
We analyzed the results also if we dropped cases where time collecting water exceeded 3 hours a day and
the results did not change substantially.

Source: Baseline and Follow-up IEMS Surveys
* p<0.05 ** p<0.01 *** p<0.001

PAGE | 47



NORC | IMPACT EVALUATION REPORT - MCC'’s RURAL WATER INTERVENTION IN LESOTHO

Table 12. The effect of RWSSA on Intermediate Outcomes Correcting for Sample Attrition

Original Observed Instrumental
Outcome Design Design Variable Matching
Any HH member had diarrhea -0.020 0.018 -0.030 -0.034
(past 2 weeks) (0.036) (0.036) (0.044) (0.047)
[1346] [1346] [1346] [850]
Any HH member (5 or older) -0.010 0.029 -0.026 -0.026
had diarrhea (past 2 weeks) (0.029) (0.026) (0.039) (0.034)
[1346] [1346] [1346] [850]
Any HH member (below 5) -0.084 -0.046 -0.044 -0.082
had diarrhea (past 2 weeks) (0.065) (0.074) (0.062) (0.093)
[581] [581] [581] [360]
Any HH member (below 5) -0.044 0.047 -0.025 -0.038
had >1 incidences of diarrhea (0.038) (0.038) (0.038) (0.039)
(past 2 weeks) [577] [577] [577] [357]
Any HH member (5 or older) -0.030 -0.0099 -0.039 -0.035
had >1 incidences of diarrhea (0.018) (0.016) (0.024) (0.018)
(past 2 weeks) [1346] [1346] [1346] [850]
HH spent money on medical -0.012 -0.0076 -0.0062 -0.022
visit (incl. travel) (0.012) (0.013) (0.018) (0.018)
[1346] [1346] [1346] [850]
Household member missed -0.0036 0.010 -0.0062 -0.021
‘é‘?‘;;‘r(h'e”a'aﬂ two weeks for (0.021) (0.019) (0.014) (0.018)
[1346] [1346] [1346] [850]

Notes: The Original Design corresponds to the case where the treatment parameter is a dummy variable for

being in the original treatment group, Phase A, regardless of when actual construction works were

completed. The Observed Design corresponds to the case where the treatment parameter is a dummy for the
villages where construction works ended before follow-up data collection. Standard errors clustered at the
village level in parenthesis, except for the IV where the standard errors are bootstrapped. Sample sizes are in

brackets. All the models include household fixed effects and the following covariates: the number of

household members; number of household members under 5; number of elderly household members; sex of
household head; age of household head; and dummy variables for the education level of the household head.
F-statistic for the 1st stage of the IV is 656.

Source: Baseline and Follow-up IEMS Surveys.

* p<0.05 ** p<0.01 *** p<0.001
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Table 13. The effect of RWSSA on Long-term Outcomes Correcting for Sample Attrition

Original Observed Instrumental

Outcome Design Design Variable Matching
Used time saved from water collection for work -0.019 -0.0042 0.0026 -0.0030
(0.014) (0.014) (0.0037) (0.012)
[1346] [1346] [1346] [850]
Number of HH members who worked at least 1 0.025 0.053 0.037 -0.044
hour in the past 2 weeks® (0.090)  (0.093) (0.13) (0.12)
[673] [673] [673] [425]
Total Hours worked in the past 2 weeks for money  -6.65 4.01 -9.76 -10.8
(men)® (8.42) (8.56) (12.3) (11.2)
[632] [632] [632] [408]
Total Hours worked in the past 2 weeks for money 3.55 5.54 5.21 0.95
(women)® (4.69) (4.50) (6.88) (6.91)
[636] [636] [636] [403]
Total Hours worked in the past 2 weeks for money  -0.66 2.16 -0.96 -3.62
(per capita)® (4.66) (4.69) (6.83) (6.22)
[606] [606] [606] [391]
Total Hours worked in the past 2 weeks for money  -2.19 10.1 -3.21 -7.83
by all members 13+® (11.2) (11.2) (16.4) (15.0)
[606] [606] [606] [391]
Any man in HH worked for one hour or more in -0.045 -0.030 -0.065 -0.070
the past 2 weeks © (0.043)  (0.043) (0.062) (0.052)
[632] [632] [632] [408]
Any woman in HH worked for one hour or more 0.061 0.027 0.090 0.040
in the past 2 weeks® (0.042)  (0.044) (0.061) (0.056)
[636] [636] [636] [403]
Any HH member older than 13 worked for one 0.0016 -0.027 0.0024 -0.026
hour or more in the past 2 weeks® (0.053)  (0.053) (0.077) (0.064)
[606] [606] [606] [391]
HH experienced improved income in last month®  -0.0031 0.017 -0.0046 0.0057
(0.024) (0.023) (0.035) (0.029)
[673] [673] [673] [425]
Total cash income from all sources in 2012@ 4225.3 7310.4 6195.9 6117.0
(4360.1)  (5901.2) (6393.6) (6909.1)
[583] [583] [583] [363]

Notes: The Original Design corresponds to the case where the treatment parameter is a dummy variable for being in the
original treatment group, Phase A, regardless of when actual construction works were completed. The Observed Design
corresponds to the case where the treatment parameter is a dummy for the villages where construction works ended
before follow-up data collection. Standard errors clustered at the village level in parenthesis, except for the IV where the
standard errors are bootstrapped. Sample sizes are in brackets. All the models include household fixed effects and the
following covariates: the number of household members; number of household members under 5; number of elderly
household members; sex of household head; age of household head; and dummy variables for the education level of the
household head.

@ Data only available at follow-up. Does not include household fixed effects. Standard errors are clustered at the village
level, except for the instrumental variable estimations.

Source: Baseline and Follow-up IEMS Surveys
* p<0.05 ** p<0.01 *** p<0.001
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Bounds for treatment effects

In addition to the IPW results in this section we construct bounds for treatment effects following
Karlan and Valdivia (2011). Note that these results correspond to bounds for the difference
between the originally defined treatment and control groups at follow-up. Table 14-16 show
lower and upper bounds under different assumptions for missing data. Columns 1 and 7 show the
lower and upper bounds assuming the ‘worst-case’ scenario. In this case, for the lower (upper)
bound, missing outcome data in the treatment group is imputed as the minimum (maximum)
value of each variable in the observed treatment distribution, and missing outcome data for the
control group is imputed as the maximum (minimum) value of each variable in the observed
control distribution. The second scenario (columns 2 and 6) imputes missing data in the
treatment group for the lower (upper) bound the mean minus (plus) 0.25 standard deviations of
the observed treatment distribution, and missing data in the control group to the mean plus
(minus) 0.25 standard deviations of the observed control distribution. The third scenario
(columns 3 and 5) does the same exercise but with a 0.1 standard deviation. In column 4 the
difference between (originally defined) treatment and control groups at follow-up are displayed
for each outcome.

Table 14 shows results for short-term outcomes. Not surprisingly the bounds for the worst case
scenario are quite wide, and we cannot discard there is no difference statistically significant in
the outcome of interest between treatment and control for any outcome. However, when we look
at the other bounds, significant differences can still be detected along the lines discussed in the
main body fo the report.

Tables 15 and 16 show results for intermediate and long-term outcomes, respectively. Given that
the unadjusted differences are not statistically difference from 0, it is not unexpected that the
estimated bounds indicate that there is not a significant difference between treatment and control
groups for any outcome of interest.*

39 Note that this may seem inconsistent with our results for whether any woman worked at least one hour in the
previous two weeks, as for this outcome we do discuss a positive and significant impact in the main body of the
report. However, as we explain in subsection 6.2 we only find a positive impact for the instrumental variables
specification. We are not familiar with a method that produces this type of bounds when using instrumental
variables to control for selection into treatment, which is why we only produce bounds for the difference between
the originally defined treatment and control groups.
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ANNEX F: BASELINE BALANCE TABLES

Table 17 below presents the results of t-tests to analyze balance between our outcome variables in the baseline
sample. The regressions test the difference in means between households in the treatment and control villages
at baseline, restricted to the panel households only. The results show a balanced sample at baseline for the
panel households. The only statistically significant difference between treatment and control at baseline was the
time spent collecting water per day, from the main source. In this case, the control households spent more time

than the treatment, and this was significant at the 5% level.

Table 17. Baseline Balance Table

Indicator Control Treatment o-value
Mean N Mean N

Short Term Outcomes

HH has improved water source 055 303 061 370 0.133
Percent of HH members using toilet 033 303 038 370 0.183
Toilet used by all HH members 023 303 025 370 0.726
Percent of households with VIP latrine 0.09 303 011 370 0.300
Time spent collecting water per day (all sources) 108.77 292 10245 361  0.468
Time spent collecting water per day (main source) 90.06 291 7531 362  0.047
Intermediate Outcomes

Any HH member had diarrhea (past 2 weeks) 010 303 010 370 0.853
Any HH member (5 or older) had diarrhea (past 2 weeks) 0.08 303 007 370 0.761
Any HH member (below 5) had diarrhea (past 2 weeks) 0.05 116 0.08 156  0.314
Any HH member (below 5) had >1 incidences of diarrhea (past 2 weeks) 0.02 115 0.03 155  0.449
Any HH member (5 or older) had >1 incidences of diarrhea (past 2 weeks)  0.02 303 0.03 370 0.597
HH spent money on medical visit (incl. travel) 000 303 001 370 0.117
Household member missed work in last two weeks for diarrhea 0.03 303 004 370 0.737
Any member missed school/work more than once in past year 0.04 303 006 370 0.270
Any member missed school/work more than twice in past year 0.02 303 003 370 0415
Long-Term Outcomes

Used time saved from water collection for work 0.01 303 0.03 370 0.104

Source: Baseline IEMS
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ANNEX G: FIRST-STAGE REGRESSION RESULTS FOR INSTRUMENTAL VARIABLE
ESTIMATIONS

Table 18. First-Stage Regressions for 1V Estimations

Household received treatment Household has VIP
Variables (TOT) Latrine
Household Assigned to Treatment Village (ITT) 0.689*** 0.482***
(28.17) (18.66)
Baseline/Follow-up Flag 0.0137 -0.0180
(1.43) (-0.76)
Number of household members 0.00144 -0.000657
(0.22) (-0.07)
Number of household members under 5 -0.0223 -0.0138
(-1.33) (-0.67)
Number of elderly household members -0.0295 -0.0135
(-0.80) (-0.26)
Sex of household head (male) 0.0774* 0.0893
(2.18) (1.38)
Age of household head 0.00145 0.00144
(0.30) (0.22)
Age of household head (squared) -0.00000743 -3.38e-08
(-0.15) (-0.00)
Household head has 0 to 4 years of education 0.0514 -0.0517
(1.46) (-1.41)
Household head has 5 or more years of education 0.0116 -0.0114
(0.28) (-0.22)
Constant -0.120 0.0191
(-0.84) (0.10)
Observations 1346 1339

Standard errors are bootstrapped,; t-statistics in parenthesis
*p<0.05 ** p<0.01 *** p<0.001
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ANNEX H: ACCOUNTING FOR MISSING DATA FOR TOTAL TIME COLLECTING
WATER

Both the baseline and follow-up surveys asked households to estimate the total amount of time
they spent collecting water. This was an important short-term outcome for our analysis, as we
would expect that having an improved water source closer to a household would decrease the
amount of time households spent collecting water per day. We found that there were a much
larger number of households with missing data for time collecting water at follow-up than at
baseline. Out of our entire analysis sample, 326 were missing data for this indicator at follow-
up, compared to only 33 at baseline. To investigate possible reasons why data may be missing at
follow-up, we compared the skip patterns of the surveys between baseline and follow-up to see if
there were any systematic reasons why a household may have skipped this question at follow-up
but not at baseline. Though we found two differences in survey skip patterns between baseline
and follow-up, when tabulating these questions at follow-up we found that the skip patterns
would have accounted for less than 10 out of 326 missing values.

Though the reasons for the remaining discrepancies in missing values between samples could not
be determined, we ran a probit model to see if having a missing value for time collecting water
was statistically correlated with being in the treatment group. The results of the probit are given
in Table 19. According to the model, being in the treatment group had a statistically significant
correlation to having missing data for time collecting water.

Table 19. Probit Model to Investigate Missing Values for Time Collecting Water.

Variables Time Spent Collecting Water is Missing
Treatment 0.189*
(0.106)
Time spent collecting water per day (all sources) 0.000315
(0.000469)
Number of household members -0.0411*
(0.0237)
Number of household members under 5 0.0273
(0.0906)
Number of elderly household members 0.0403
(0.149)
Sex of household head (male) 0.128
(0.117)
Age of household head 0.0270
(0.0245)
Age of household head (Squared) -0.000228
(0.000245)
Household head has 0 to 4 years of education -1.280**
(0.589)
Household head has 5 or more years of education -1.289**
(0.582)
Observations 653

Standard errors in parentheses; * p<0.10; ** p<0.05; *** p<0.01
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Since there is a statistically significant relationship between being a treatment household and
having missing data for this indicator, we generated inverse probability weights (IPW) to correct
for any systematic differences between these households. The IPW weights households by the
inverse of the probability that a household had missing data for water collection times. That way,
households with higher probabilities of having missing data could be given larger weights in the
regression. We then ran the regressions using these weights. The results of the weighted
regressions are shown in Table 20 and reveal negligible changes in results for time spent
collecting water compared to those in the main text using unweighted regressions.

Table 20. Weighted Regressions on Time Spent Collecting Water (all sources)

Observed Instrumental

Outcome Original Design Design Variable Matching

Treatment -31.58 -31.80 -48.04** -21.27
(17.00) (16.78) (15.29) (20.78)

Observations 1098 1098 1098 698

Notes: The Original Design corresponds to the case where the treatment parameter is a dummy variable for
being in the original treatment group, Phase A, regardless of when actual construction works were
completed. The Observed Design corresponds to the case where the treatment parameter is a dummy for the
villages where construction works ended before follow-up data collection. Standard errors clustered at the
village level in parenthesis, except for the IV where the standard errors are bootstrapped. All the models
include household fixed effects and the following covariates: the number of household members; number of
household members under 5; number of elderly household members; sex of household head; age of
household head; and dummy variables for the education level of the household head. Eleven outliers are
dropped from the regressions. F-statistic for the 1st stage of the 1V is 656.

Source: Baseline and Follow-up IEMS Surveys
* p<0.05 ** p<0.01 *** p<0.001
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ANNEX I: ADDITIONAL SUMMARY STATISTICS

Table 21. Additional summary statistics

. Follow-up
Baseline
Control Treatment
Mean N Mean N Mean N

Type of Water Container Used 673 243 298

25 liter 0.7% 10.7% 8.1%

20 liter container 83.4% 76.5% 78.9%

10 liter 0.9% 10.3% 12.1%

Other 14.7% 0.8% 0.3%

Don't know 0.1% 0.4% 0.0%
How many containers used 2.8 672 3.2 125 3.3 145
Who collects the water 661 258 304

Mother alone 39.5% 38.0% 40.8%

Mother and daughter 23.0% 20.2% 23.4%

Mother and son 4.5% 3.9% 2.6%

Father 7.3% 4.3% 3.3%

Other adult woman 7.4% 11.2% 10.5%

Other adult man 4.7% 5.0% 6.6%

Boys under 18 4.5% 5.8% 3.6%

Girls under 18 8.5% 10.5% 8.2%

Water vendor 0.6% 0.0% 0.3%
Distance to water source (meters) 342 622 350 236 151 285
Respondent is satisfied with the toilet 41.0% 266 73.6% 106 22.5% 276

Source: Baseline and Follow-up IEMS Surveys
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Table 22. Additional summary statistics — Hygiene habits

How frequently do you clean the toilet?
Daily or almost
Weekly or almost
Twice a month or almost
Once a month or almost
Less frequently

How frequently do you wash your hands after using the toilet?
Always
Sometimes
Never

How frequently do you wash your hands before eating?
Always
Sometimes
Never

How frequently do you wash your hands before eating food?
Always
Sometimes
Never

Has your household participated in hygiene promotion
activities?

No

Yes some of the household

yes all the household

. Follow-up
Baseline
Control Treatment
Mean N Mean N Mean N
266 92 244
28.6% 17.4% 37.7%
44.4% 43.5% 41.4%
11.3% 5.4% 7.4%
4.1% 5.4% 4.9%
11.7% 27.2% 7.8%
673 298 367
79.8% 72.1% 74.9%
17.5% 20.5% 19.3%
2.7% 7.4% 5.7%
667 298 367
80.2% 66.4% 69.5%
15.9% 22.8% 22.6%
3.9% 10.7% 7.9%
667 298 367
79.9% 64.4% 68.7%
15.6% 23.2% 22.1%
4.5% 12.4% 9.3%
673 299 367
82.2% 75.9% 74.7%
17.1% 21.4% 21.8%
0.7% 2.7% 3.5%

Source: Baseline and Follow-up IEMS Surveys
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ANNEX K: NORC’S RESPONSES TO REVIEWER COMMENTS TO THE MIDLINE
IMPACT EVALUATION REPORT

Reviewer
Name/
Institution

Page
Number

Comment

Evaluator Responses

challenges. Author claims results of
bungled data collection is negligible.
Who is qualified to make this
determination? When input data are
questionable, then outcomes are also
questionable. Not sure this is fully
summarized with a clear conclusion -
as in levels of confidence for the
results.

Steve General | 1. More explanation of who the water | The water minders were selected by the VHWC.
Lowry minders are, how they were selected, Usually two are selected within each of the
were they paid - if so, by who and how | villages. They are encouraged to work side by
much? side with the contractor to understand how the
system is built and how it operates. The
contractor is supposed to provide them with a
toolkit to allow them to fix small repairs, such as
leaks, taps, etc. They are not paid, however, the
VWHC is expected to develop a plan to collect
money monthly from households to pay for any
future maintenance issues.
Steve General | 2. more explanation of the control group | Midline occurred in Nov-Dec 2012 with a second
Lowry and what they received in terms of trip to the field in Apr 2013 to visit households
water or sanitation. Normally a control | that were missed in first attempt. As shown in
group has nothing done to it, but it Table 1 in the report, before Apr 2013
seems in this program they had some | construction was completed in only one Control
facilities built. village, specifically in March 2013. Even in this
case we consider that only one month is too little
time for the program to have any impact. Along
these lines, we can safely say that Control
villages were not affected by any water
construction before the midline.
Steve General | 3. Of the $164M MCC funds, how much | $30MM. This has been included in the report.
Lowry was for this program?
Steve General |4. Wasn't one of the long term Better health outcomes and more time available
Lowry outcomes to reduce poverty through were supposed to affect labor and schooling
economic development....? outcomes. Long-term results are discussed now
in the main body of the report (before, those
results were in an Annex)
Steve Page 15 |5. Pg 15. Sounds like collecting data Please specify which aspects of data collection
Lowry had some significant seem particularly problematic so we can address

them.
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Reviewer
Name/

Institution

Page
Number

Page 15

Comment

Evaluator Responses

Steve In the revised report, footnote 24 This refers to the issue we found with the
Lowry (cont) presents a case for problems with the diarrhea incidence variable at midline. We agree
data. this is concerning. This type of problem would
have been detected in a DQR of the midline data
but this work was delayed mostly because
updating the evaluation design was prioritized.
At this point we do not think would be productive
to approach the BoS for clarification. That being
said, in this particular case we believe that the
solution we proposed is reasonable as for
practical purposes the variable we propose using
should capture the outcome we are interested in.
Steve Page 16 |6. pg.16. Further confusion on Please specify which aspects of data collection
Lowry keeping households straight. Indicates | seem particularly problematic so we can address
poor initial planning and training of them.
people doing the questionnaires. With
this amount of confusion, how valid are
the results?
Steve Page 16 | Footnote 24 indicates that the Please see our response above on footnote 24.
Lowry (cont) responses were not clear and new The discussion in this paragraph is simply about
questions had to be asked. addressing construction delays in the impact
And last paragraph on pg 16, which evaluation, and the techniques that are of
points out confusion on where standard use to deal with these problems.
treatment took place, or didn’t take However, both MCC and NORC acknowledges
place. that there were issues, some of the preventable,
with the contract structure, implementation
planning, fieldwork, oversight, and delays in
analysis due to additional design work that led to
guestionable data quality. As such, in the
analysis, we have made statistical fixes to
address these problems.
Steve Page 17- | 7. Pg 17 - 19. Still more It would be perhaps more useful that the reader
Lowry 19 inconsistencies, etc are discussed, all commented on which specific aspects of the
trending towards negative impacts on evaluation methods are inconsistent.
the validity of the results. To the casual | Instrumental variables and the type of 'Matching'
reader like myself, it appears that there | we proposed are standard techniques in the
were more problems than correct data | empirical literature to address a problem as
collection. the author is spending a lot | pervasive in program implementation as are
of time trying to find ways around the construction delays.
problem. Lesson learned - plan better in
the beginning and train field staff
better.
Steve 8. Table 4. Is another reason for the We cannot discard this hypothesis but why
Lowry drop in improved water source the lack | would this affect the control group more, and

of maintenance and failure of the
system?

why was not observed before?

For toilets, the text refers to "endline"
whereas the table refers to
"midline". Which is is?

Midline. This has been fixed.

Was the study meant to look into the
question of why toilet usage wasn't
100%, if the GoL funded toilets for all
villagers? Same comment on collection
of water....

Is this a question about the program coverage or
the households' take-up?
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Reviewer
Name/

Institution

Steve
Lowry

Page
Number

Page21

Comment

9. Table 5. Footnote on pg 21 indicates

treatment resulted in more iliness. Not
the first time that more water has
resulted in more illness - refer to
USPHS studies on Navajo Reservation
- which I recall showed the same as
people were practicing poor hygiene
and more water was contaminated and
in contact with people - i.e. babies
being bathed in contaminated water
which was then not disposed of, or
reused. Seems that when the results
didn't coincide with what was expected
the question was then changed to give
"better” results. Again, seems like poor
planning from the outset.

Evaluator Responses

No. Please see the table and footnote. The
change in how diarrhea was measured was
conducted for both treatment and control group,
so it cannot have the suggested effect on our
estimates of the treatment effect.

Steve
Lowry

Page21
(cont)

See pg 22. Village names could easily
have been standardized if the problem
had been recognized early.

Pg 22. Seems that testing of water
quality would have been a basic test so
that it was clear the new source was
not contaminated, or less contaminated
than the old source. Also could have
been more study (or reference to
existing studies) on how water might
get contaminated between the tap and
the end user — as in using dirty cups to
take water from a bucket, storing water
in open buckets, etc.

We agree and this should probably be
incorporated in evaluations of future
interventions similar to this. It is worth
considering though the budget implications such
complex type of data collection would entail.

Steve
Lowry

Page 22

10. pg 22. 2nd para notes no major
impacts. One can ask if there were any
positive impacts at all - and the footnote
mentioned earlier would indicate a
negative impact. The author should
explain if the slight reductions shown
between control and treatment are
significant, or within the sampling error.

Which effects are statistically significant and
which are not is discussed in the paper

Steve
Lowry

Page 22
(cont)

See pg 21 highlight

As we say in the report, we do not find significant
effects on diarrhea reduction at standard levels
of confidence (5%)

Steve
Lowry

General

11. Unfortunately, my conclusion is
that the results from a poorly planned
and poorly executed program are not of
much value. What | get from the
conclusion is that this program did little
to improve health, though there was
some reduction in time to collect

water. Whether that is a function of the
program, or other factors - such as
more rain and more springs - is not
addressed.

The program may have had no significant effect
on diarrhea. The fact that incidence was
relatively low at baseline makes it hard for any
intervention to have a large effect, although it is
worth saying that all parameters have the
expected sign, except for a few of the
parameters under the 'Observed Design’ which
suggests positive selection. We wouldn’t
underestimate the importance of the effect of the
program reducing time collecting water, given
the importance of this outcome and the size of
the estimated effects. There is no reason to
assume that this is not a consequence of the
program given the methods implemented.

PAGE | 64



NORC | IMPACT EVALUATION REPORT - MCC's RURAL WATER INTERVENTION IN LESOTHO

Reviewer
Name/

Institution

Page
Number

Comment

Evaluator Responses

Steve General | Again see statement on pg 21. We do not find significant effects on diarrhea
Lowry (cont) reduction at standard levels of confidence (5%)
Lerato Page 6 Adding a questionnaire is confusing Dropped
because AMP is not a questionnaire.
Lerato Page 6 Consider deleting. Done
Lerato Page 12 | There is a contradiction. If they were We said construction commenced between
scheduled to be completed in December 2010 and March 2011
September 2011 and they were
completed in March 2011 they were
fast tracked not delayed. Please check
the dates.
Lerato Page 17 | Two or six months? Check. An additional column has been included so we
think this is no longer confusing
Algerlynn Page 4 Please add an executive summary. Done
Gill
Algerlynn Page 5 | This sentence doesn't really flow from | Changed
Gill the preceding sentence—aside from
the reference to time savings.
Algerlynn Page 5 Please use the official name: Rural Done
Gill Water Supply and Sanitation Activity,
though you're welcome to abbreviate it,
and please be consistent throughout
Algerlynn Page5 |Was? Ok
Gill
Algerlynn Page 6 Not completely accurate since the Changed to 'MCC’s WSP coordinated or
Gill compact didn’t invest in the training invested' (instead of just 'invested')
aspect directly. It should have been
coordinated but that isn’t the same
thing.
Algerlynn Page 6 | don’t think MCA or Cowater actually Our understanding is that CoWater was involved
Gill (cont) coordinated the training components in PHAST training provision; in any case the
either. What evidence is NORC using to | point that is being made is that this was an
support this statement? One critique of | intervention that encompassed not only water
the intervention might be that it wasn’'t | access but sanitation and hygiene training. We
better coordinated so | think we need to | changed the reference to MCC and call it simply
be clear on this point. RWSSA, so the text reads now:
“Often, program attention tends to focus on the
delivery of water systems without simultaneous
attention being paid to sanitation facilities and
hygiene promotion; by contrast, the RWSSA
included all three components, hopefully setting
the stage for long-term impacts in reducing
disease and improving the productive lives of
Lesotho’s citizens. “
Algerlynn Page 6 | Source, e.g., Compact ITT or Compact | Lesotho Table of Key Performance Indicators.
Gill M&E Plan. (February 2013) - Added
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we post the final version of the report
online to make sure everyone is on the
same page about actions needed to
protect privacy.

Reviewer Page
Name/ 9 Comment Evaluator Responses
o Number

Institution

Algerlynn Page 6 | Just reiterating that PHAST and Rephrased

Gill Aftercare trainings were not funded by
MCC as indicated in the footnote,
though the rest of the footnote is
accurate. If you're referencing the
snacks and per diems, | suggest using
different language.

Algerlynn Page 6 | Also, CLO needs to be defined either in | Done

Gill footnote or next paragraph.

Algerlynn Page 7 | Some happened so far in advance, | Given the documented balance between

Gill wonder if it was connected to the treatment and control we doubt that differences
construction schedule at all. | wonder if | in time exposure to training will make any
the lack of consistency is at all related | difference.
to the results we see.

Algerlynn Page 7 | Cite World Bank’s Water Global Practice — Strategy

Gill http://www.worldbank.org/en/topic/water/overvie

w#2 - Added

Algerlynn Page 7 Does NORC have the projected and The projected cost was $30MM.

Gill actual costs for this activity? If not, | The report is already discussing the results in
can try to track that down as useful terms of short-term and intermediate outcomes.
context for the results we see. Also, can | Now that we are integrating long-term outcomes
you put the results into context using in the discussion we think this should be clearer.
the monitoring results and program
logic? | can provide the ITT data for
this. The idea would be that we
achieved output targets, achieved
reductions in time to collect water but
aren’t seeing changes in higher-order
results.

Algerlynn Page 7 Defined how? This paragraphs was dropped.

Gill

Algerlynn Page 8 Define Done

Gill

Algerlynn Page 8 I think the information in the table is It is needed to replicate the Instrumental

Gill interesting but | recall omitting it from Variable (V) and Matching results. In the IV the
the EDR out of concerns about possible | data is used to construct the variable that is
re-identification. Is this info needed to instrumented and in the Matching the data is
replicate your analysis or necessary for | used to condition the regressions.
any other reason? If not, we can check | gyrthermore, not only the data in Table 1 is
whether the DRB has any concerns needed but the one in Annex C (which contains
about publishing before removing. much more information). If this information

cannot be published then we cannot incorporate
the observed delays in the analysis.

Algerlynn Page 8 We'll have you present your de- Ok. I don't think the table summarizing the

Gill (cont) identification strategy to the DRB before | different processes can compromise anonymity

but we will talk about it. The table in the annex
was dropped in the latest version, let me know
what you think.
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Page 9
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Evaluator Responses

Algerlynn Aftercare training is missing. Did you We have included in this table the information
Gill ever get access to that information from | that was already available in Annex C. Data
DRWS? If so, please indicate with a reflects reality in 2013-2014.
footnote or something what information
you lack and what you've tried to do to
obtain it. Without it, we don’t really
know if that part of the program was
concluded.
Algerlynn Page 9 | don’t understand why this wouldn’t The figures reflect the latest data sent by
Gill (cont) reflect the reality as of Cowater’s report. | Cowater.
| do understand the information doesn’t
impact your analysis but it does help to
paint a picture of whether the plans
were ever completed and what the
situation might be like if we were to
return to the field.
Algerlynn Page 9 Does the timing of these trainings raise | It is possible that the impact of PHAST training
Gill any concerns? (three comments like depreciates over time. However, the fact that this
this in this table) was not randomized complicates evaluating this
effect. That being said, the fact that treatment
and control group were pretty balanced at
baseline suggests that PHAST on its own may
have very limited impact anyway.
Algerlynn Page 9 Referring to the spreadsheet from the These spreadsheets were provided to us by
Gill supervisory engineer? If so, please Algerlynn Gill, who specified they came from
clarify. Satish Menon.
Algerlynn Page 9 Again, this was not an “MCC The source is now:
Gill (cont) spreadsﬁeet" but rather one prepared | «\icC’s supervisory engineer”
by MCC's supervisory engineer Who we assume is Satish Menon
Algerlynn Page 9 Please note initial and revised targets. | If the initial plan was to provide VIP latrine for all
Gill Let me know if you need that households and treatment villages we would
information. prefer to use this as the original 'Intent to treat’,
and for the actually observed prevalence of
latrines the survey data. Along these lines, we
do not think we need updated targets for the
regression analysis.
Algerlynn Page 9 | requested them as context about what | Ok
Gill (cont) was planned for the intervention, not for
the analysis. Thanks for adding them to
the revised report.
Algerlynn Page 10 | How did NORC identify which indicators | NORC selected the indicators according to the
Gill to measure? causal models and hypotheses MCC was
interested in testing (See NORC's Evaluation
Mini-Report. January 2009)
Algerlynn Page 10 | Unfortunately, our hypotheses weren’t | In terms of measuring change in behaviors,
Gill (cont) very specific about the behaviors that other than use of improved water source and

should change, which is why | asked
how NORC identified specific
indicators—in other words, were the
indicators selected based on the
training that was done?

toilet, the hypothesis of ‘Greater hygiene
awareness leads to improved hygiene behavior’
was dropped anyway because it required the
CTV method, so no indicator was constructed.
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Page 10
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Algerlynn Please include a lit review, note what A revised version of the lit review include in
Gill gaps if any the evaluation fills, note the | previous reports has been included.
evaluation type. For the lit review,
please prepare a brief synthesis rather
than a detailed presentation by study.
Algerlynn Page 10 | This is only included for a few Done
Gill indicators; please flesh out
Algerlynn Page 11 |1 would frame this differently. NORC Footnote replaced with: Five of the 13 original
Gill proposed to use CTV. Unresolved hypotheses were supposed to be tested using
issues related to exogeneity resulted in | Continuous Treatment Variable (CTV) approach.
the EMC opting for the original After discussing with MCC'’s Evaluation
evaluation methodology, which did not | Management Committee (EMC) it was decided
present the same concerns. that it was preferable to drop the hypotheses that
use this method and focus on the ones that
could be evaluated using randomization as the
key source of variation for identification of the
treatment effect. As a result, no analysis using
CTV is presented.
Algerlynn Page 11 || think it's fair to say that NORC Footnote replaced with: Five of the 13 eriginal
Gill (cont) mapped hypotheses to the updated hypotheses in the Revised Evaluation Design
program logic diagram (some of which | Report were supposed to be tested ... (etc).
did overlap with the “original
hypotheses”) and proposed methods
to test those hypotheses. These were
presented to MCC for review and we
did give the instruction referenced at
left. However, saying these hypotheses
were original or were “supposed to be
tested using” CTV isn’t quite accurate.
Algerlynn Page 13 | To the extent all questions rely on the Yes, for simplicity we are dropping both columns
Gill survey and progress reports, should the | on data sources and including a note at the end
data sources not be the same of the table.
throughout?
Algerlynn Page 13 |1 wonder if we should tweak this and The underlying outcome we think is still that, but
Gill the reference in the next column. We the indicator description was changed to: Degree
really mean that they’ll use water from a | to which household collects water from improved
safe source since we have no way of sources
knowing what happens with respect to
how the water is collected and stored
and whether it is indeed safe when
used or consumed.
Algerlynn Page 13 | Drawing an intentional distinction Yes. We discussed in which specific regressions
Gill between this and water system we use availability of VIP latrine as the covariate
constructed indicator? If so, do we need | of interest.
to think about which is used in the
subsequent regressions?
Algerlynn Page 13 | Add an indicator for time spent washing | Response rate for this question is pretty low,
Gill clothes? which is why we can't use it.
Algerlynn Page 13 | Then why reference washing clothes Agree, dropped.
Gill (cont) here?

PAGE | 68



NORC | IMPACT EVALUATION REPORT - MCC's RURAL WATER INTERVENTION IN LESOTHO

Reviewer Page

Name/ 9 Comment Evaluator Responses
o Number

Institution

Algerlynn Page 13 | Perhaps considering reframing the Done

Gill hypotheses above (#4,5) as “Program

does...” or as “Access to X,Y,Z does...”
since we aren't really testing for the
relationships specified.

Algerlynn Page 13 | Specify that this is related to health (fto | Done

Gill distinguish from #3)
Algerlynn Page 16 | Omitting reference to health for Rephrased
Gill simplicity?

Algerlynn Page 17 | Did NORC validate that sampling was During data collection, NORC's resident and

Gill carried out according to plan? local staff observed data collection at the start
and during the survey. The sampling was being
implemented according to plan. However, at
some point in the fieldwork process, BoS opted
not to visit some panel households, replacing
them with new households at midline. However,
since NORC wasn't privy to data extracts during
the field period, we only detected these sampling
issues till much later when MCA handed over the
datasets to NORC. For this reason, BoS had to
return to the field much later in April 2013 to
administer the survey to all households
interviewed at baseline in a given village. Other
discrepancies persisted

|
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Algerlynn
Gill

Page
Number

Page 17

Comment

Please flesh out discussion with
required sample size; design omissions
in sample; level of representativeness;
strategy for absent respondents.

Evaluator Responses

We added this at the end of the section:

Given that the final panel sample is smaller than
originally planned, it is important to discuss the
potential consequences of this situation. Sample
deterioration has two main implications. First, a
smaller sample reduces the precision of the
estimated impacts. This implies that we may find
coefficients that are not significant, or only
marginal significant, that with the original sample
we would had found significant.

The second problem is more serious because
sample deterioration could be such that
treatment and control groups are no longer
comparable. Fortunately, as we discuss in more
detail below, we do not find major differences
between treatment and control groups in
observable characteristics using the final sample
panel, which shows that randomization was not
compromised by sample deterioration.

Finally, even if treatment and control groups in
the final sample are balanced, sample
deterioration could compromise the external
validity of the results. It is worth saying that, in
any case, this study was not going to produce
results that were representative of a large
population (like rural areas in Lesotho), because
villages were selected for the study purposefully
(as opposed to randomly), so the results are
‘representative’ only of the households in the
selected villages. However, the panel sample
(and the results derived from it) may not be
representative even of the households in the
selected villages due to sample deterioration. To
address this possibility, in Annex J we use
Inverse Probability Weights to correct for sample
attrition. As we show, the results are not
sensitive to this correction.

Algerlynn
Gill

Page 17

Sanitation?

Done

Algerlynn
Gill

Page 17

Are there any implications for the
results?

The only case where we find evidence that this
could constitute a problem is for time collecting
water, we address this problem explicitly in the
results section. A note was added.
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Algerlynn
Gill

Page
Number

Page 17

Comment

When was this problem discovered?
Could it have been identified
beforehand?

Evaluator Responses

Enumeration Area (EA) codes rather than
villages were used to construct the household
identifier variables, leading to duplicate ID codes
for different households. Also, the village names
recorded in the data could not always be linked
back to villages in the sample, since villages
often have multiple names. For similar reasons,
there was also a discrepancy between the
village names used in the intervention
documents (e.g., the list of places where the
rural water intervention was done) and the
village names used in the sample (which simply
came from the 2006 census). Essentially, village
names are not unique or consistent enough to
use to easily match places in different sources,
or to match the sample against the collected
data. On the other hand, EAs are problematic
because individuals are not often aware of which
EA they inhabit, and EA boundaries can be
redrawn. Along these lines, improving the quality
of the list of villages in census, and generate
universal identifiers for all villages in the country,
may be necessary to avoid this type of problems.

The problem was identified during analysis
phase; we did not discover the problem earlier,
since, as explained above, NORC did not
receive the data until well after the field period
was completed.

Algerlynn
Gill

Page 18

Does this mean HHs were interviewed
more than once? Surveys were entered
more than once? Or different
interviews/HHs were given the same
IDs?

The third one, different households had the
same ID. A note was added.

Algerlynn
Gill

Page 18

How?

After sorting by geographic location, the merge
was conducting using household level data, like
names. A note was added.

Algerlynn
Gill

Page 18

As opposed to what other villages?

We clarified that in the IEMS data there are A
and C villages, that take part in this study, and
other villages that are surveyed for the other
activities. We included this paragraph: A total of
871 panel cases were successfully merged,
equivalent to 27 percent of the households
surveyed at baseline. Note that this corresponds
to all the households surveyed by the IEMS,
which includes not only Phase-A and Phase-C
villages, but also villages that take part in the
studies of the health and water urban activities of
the MCA-Lesotho Compact. When restricting the
dataset to only households living in the Phase-A
or Phase-C villages, there were 673 panel
cases, equivalent to 71 percent of the A- or C-
village households surveyed at baseline.
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Page 18

Comment

How does 871 HHSs represent 27% and

Evaluator Responses

Algerlynn See previous answer
Gill 673 HHSs also represent 71% of the
same baseline sample? Is there a
distinction here I'm not following?
Algerlynn Page 18 | Where does this situate us in terms of | It is possible that sample reduction explains why
Gill the power calculations and required we are not getting significant results (at standard
sample size? levels of confidence) for diarrhea, given that all
the indicators have expected sign. An analysis of
power post-midline data collection could had
been conducted but MCC instructed NORC not
to conduct post-midline data collection analysis,
while updates to and review of the evaluation
design was being conducted.
Algerlynn Page 18 | MCC did provide the go-ahead to Ok
Gill (cont) conduct the analysis, which is why About our previous response it is worth clarifying
you've produced the midline report. one more time that indeed there was no stop
Thank you for adding the updated work order but rather a delay while the
power calculations. evaluation design was approved.
Algerlynn Page 18 | Referring to the construction phases Done
Gill here? Maybe distinguish between
village names used by DRWS and
those used by BOS.
Algerlynn Page 18 | And no system had been devised to We understand the government has started
Gill address this, right? working on the problem about a year ago, to
standardize the names between DRWS and
BOS villages.
Algerlynn Page 18 | For the baseline HHs, do we know Revisited them for what purpose?
Gill whether DRWS actually revisited them?
Algerlynn Page 18 | For the midline, are these all the HHs It is possible that some of these households are
Gill that were visited erroneously? part of the panel but it was not possible to merge
due to the described identification issues.
Algerlynn Page 18 | As a separate issue, | would still like to | NORC did not have a contract with BoS directly.
Gill document what went wrong and how The BoS contract was with MCA,; and, it was a

we could have avoided these
challenges. As a matter of fact, some of
the critical lessons learned from this
evaluation are related to data collection.
Let’s discuss.

time and materials contract. Payments were not
linked to products and product quality. While
NORC oversaw training and the start of data
collection, and conducted observations during
discrete points in the data collection, we were
not present in the field during the whole field
period and, hence, were not aware of sample
alterations that occurred at various points in the
data collection. Also, because NORC did not
receive extracts of data during the field period,
and did not receive the actual datasets till
several months after end of data collection, we
did not discover data quality issue till much later.
To avoid this in the future, we would recommend
not to do T&M contracts with data collection
firms, and use of tablets if possible for data
collection.
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Page 20

Comment

Evaluator Responses

Algerlynn So the random assignment is not That is not correct, randomization is used in the
Gill actually used when looking at results context of estimating the impact of latrines when
related to VIP latrines? What if HHs we use the IV approach. We use the random
already had a VIP latrine? Can we say | dummy to instrument having a latrine (model the
we are truly measuring the impact of probability of having a latrine as a function of
the program related to VIP latrines? random assignment), and then plug the
Has NORC run the analysis using the predicted probability in the outcome equation. It
construction variable—is that what the | is the same exercise that we do when using
original design model represents for the | random assignment as an instrument for
sanitation outcomes? construction, but instead of dummy for having
finished the works is a dummy for having a
latrine. In the IV model we are using the random
variation in having a latrine provided by
treatment assignment as the covariate of
interest, not simply the dummy for having a
latrine, this is why cases where there was
actually latrine before, or controls that get a
latrine, are less of a concern.
All the models called 'Original Design' use the
randomization dummy. We use the raw
construction variable in the models called
'‘Observed Design' and instrumented in the ones
called 'Instrumental Variable' across all
outcomes except the couple related to toilet
usage, as in these cases we use having a latrine
(for Observed design and V).
Algerlynn Page 20 | Why wouldn't the instrument for random | It does represent the program, and we present
Gill assignment represent “the program,” results for this way of looking at treatment
which includes both water and provision. However, because the construction
sanitation? delays, if we stopped at the 'Original Design' we
may be underestimating the impact of the
program because we are basically saying that
some hh were treated when in fact they were
not. If the program has any effect, this would
dilute the estimated effect. Using the IV is a way
to correct this, because it incorporates the
delays issue, but still exploits the randomization
as the key identification strategy.
Algerlynn Page 21 | Long-term only required 9 months, so Long term outcomes were covered by the
Gill why is NORC drawing this distinction midline survey, the results are now in the main
here; the midline survey covered long- | section of the report
term results?
Algerlynn Page 21 | Can you also show some descriptive Including an annex with these and other
Gill stats for other interesting variables, like | variables baseline descriptives
B25/26, B27, B28, B46, B48, B50
(number in baseline instrument)?
Algerlynn Page 21 | Has NORC checked whether other data | We haven't researched other data sets
Gill sources reflect such decreases in
access?
Algerlynn Page 22 | Do we know if there were any We haven't found any evidence of this.
Gill epidemics during this time?
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Comment
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Algerlynn How do these levels of water-related According to the DHS Lesotho, 2009, the
Gill illness compare to what we’'d expect? Percentage of children under-five with diarrhea
Would NORC conclude that this wasn't | in the two weeks preceding the survey was 14%
a major problem at baseline? in Lesotho in 2009, so the figures we present are
relatively close.
Algerlynn Page 22 | Related to footnote 19 are all of these Not exactly, as we explain in the footnote the
Gill variables really referring to having dummy we constructed corresponded to whether
sought treatment for diarrhea? If so, there was an answer to the question on seeking
that needs to be clarified and a point treatment, not if they effectively sought
made that this is a lower bound on treatment. So there is no clear reason for
estimates of iliness. considering this a lower bound for incidence, as
every respondent was supposed to answer if
they reported having a member with this
condition.
Algerlynn Page 23 | This is labeled as “Matching” in the In the Methods section (p19) we included this
Gill tables but there’s no description of any | clarification when we explain the fourth and final
matching procedures. Please clarify empirical method: "We call this method
and include if relevant. ‘Matching’, in the sense that we are restricting
the sample to the districts where there are both
treatment and control villages, and dropped the
districts were, effectively, there are only
untreated villages, and no treated villages to
‘match’ to.".
Algerlynn Page 24 | What does NORC make of this—one Our preferred specification is the IV because it
Gill significant result for each of these exploits the randomized treatment assignment
variables, across different but acknowledges the delays that occurred. We
specifications? highlight this by modifying a little our discussion
on the effects on time spent collecting water that
know reads:
“[...] Similar results are observed for time
collecting water from the main source. However,
for this outcome, the estimate for our preferred
specification, the IV model, is only marginally
significant, indicating that the effect of the
program on time savings from collecting water
from the Main source is smaller than the effect
associated with All sources of water.”
Also, we could argue that gains in wellbeing
derived from spending less time collecting water
should be considered comprehensively rather
than depending on the type of water.
Algerlynn Page 24 | Define when introducing the different The references to TOT and IV-TOT were
Gill specifications earlier (or in column incorrect and replaced by 'Observed Design' and

headings)

'Instrumental Variable', which are discussed in
the methods section and presented in the tables.
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Algerlynn Page 26 | Policy implications? What have we We added at the end of the conclusions:
Gill learned with these results? In terms of policy implications, the results

described in this report imply that this type of
program can have major impacts on households
wellbeing via reductions on time spent collecting
water, but limited effects on outcomes that may
seem more important, like diarrhea incidence.
Furthermore, even if household members spend
less time collecting water, it is not clear that this
will translate in greater labor force participation,
as labor outcomes may depend on more factors
than just greater labor supply.

On the other hand, it would be a mistake to
undervalue the importance of reducing time
collecting water. It is possible that these time
savings will have effects on outcomes that
cannot be observed by an instrument like the
one fielded in the context of this evaluation. For
example, more available time for children could
have an effect on time studying, which could
have an effect on test scores. More time
studying and greater academic achievement will
presumably translate in greater opportunities for
children in the future.

Algerlynn Page 26 | Another limitation was lack of plan to We added this in the conclusion as an additional

Gill test water quality. Related to my explanation for why no effects on diarrhea were
comment above, we can’t speak to found: "The modest impact on diarrhea may also
whether people consumed clean water | be because the quality of consumed water may
because we aren't testing quality at have not improved significantly. Because water
point of source and point of was not tested at the point of consumption, we
consumption. cannot document the extent to which water

quality actually improved or not."

Algerlynn Page 26 |1 wasn't sure what to make of this In what sense?

Gill result. Does this statement require

more nuance?

Algerlynn Page 26 | This was related to the fact that time Ok
Gill (cont) savings were only found when looking
at all sources, rather than the main
source and weren't significant across
the various specifications but you've
made the case now that all sources
should count more than the main
source and that the IV model is what
NORC is focused on.
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Algerlynn Please include next steps or With respect to more data collection, we don’t
Gill recommendations for future analysis. think it would be very useful to run another wave
This is where NORC can describe any | of data collection at this point. If we start
publications you might pursue or planning an endline data collection now we will
mention your recommendation of what | probably be going to the field in 2017, more than
could be learned with another round of |5 years after the intervention, perhaps too much
data collection. time after both treatment and control have been
treated to pick up any effects. An alternative is to
use other data to analyze this problem, like the
Demography and Health Survey (conducted in
2014), but sample size may be a problem if there
is not too much overlap between the study
villages and the villages surveyed in DHS;
another alternative is the census that is being
collected this year (supposedly). Because is an
RCT we don't need at baseline strictly speaking,
so maybe that's something we can look at.
Algerlynn Page 26 | Please also include references. Done
Gill
Algerlynn Page 27 | The survey includes a number of other | We could present summary statistics and briefly
Gill really interesting variables in addition to | discuss the figures, is that what you are asking
those | listed earlier. Here are some for?
others: functionality of water source;
reliability of supply; whether people
used time savings for productive
purposes; source of toilet; B47-50, 52-
53; why people don't seek treatment,
C3.
It could be interesting to use some of
this data to flesh out the need at
baseline as well as our understanding
of what changed since.
Algerlynn Page 27 | As mentioned at left, it could be | agree. It would be interesting to use this data in
Gill (cont) interesting to use those variables to order to explore mechanisms underlying the final
flesh out the baseline picture more and | results, especially if we want to think of
look at what has changed. However, questions for an endline evaluation.
you don’t need to do this.
Page 36 | Control? Done
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Page 36

Comment

Does this not conflict with NORC'’s
initial plan for a 9-month lag? How
much time do you think is necessary
and why would this differ significantly
from the time required for health
outcomes?

What about the relationship to short-
term and intermediate outcomes? If we
aren’t seeing significant changes in
amount of time spent collecting water,
being sick, caring for the sick, then the
channels through which we’d expect
these variables to change just aren'’t
there.

| suggest moving this analysis into the
main body of the report and framing
results using the program logic. Where
is it breaking down? What other
variables can we use to get at these
things, e.g., did distance to water
source change even though we didn’t
consistently find time savings in
collection times?

Evaluator Responses

We moved the long-term results to the main
body of the report. And framed the results using
the program logic, although our presentation
differs from what you are suggesting, in
particular at the end of the results section we
added:

Given that the program has no significant effects
on health outcomes, perhaps it is not surprising
that no significant long-term effects can be
estimated. However, long-term outcomes were
supposed to be affected not only via health
improvements but also greater time availability.
Given that the (short-term) results presented
before showed evidence that the program has
reduced the amount of time household members
spent collecting water, perhaps it is puzzling that
no effects are found on labor outcomes.

It is possible that time availability does not
translate into better labor outcomes because the
latter are not restricted by time availability but by
other conditions, like the labor market itself. This
could be because the local labor market cannot
absorb much more labor supply, especially when
we consider that time savings maybe were
observed by most people in each treatment
village, rather than just the surveyed
households. This type of general equilibrium
effects should be addressed in future research.

It is worth highlighting that while the effects on
labor outcomes may be negligible, some
household members, specifically children and
teenagers, could be using available time in
different learning activities, which could have an
effect on academic achievement.

In sum the RWSSA has had substantial short-
term effects. The program is associated with
greater access to improved water sources and
greater toilet use, and less time spent collecting
water. In terms of intermediate outcomes, no
significant effects are found for diarrhea
incidence, although the signs for most of the
analyzed variables (and in the case of the 1V, all
of them) indicate a negative correlation between
the program and diarrhea incidence and its
costs. Finally, no effects were found for long-
term outcomes, namely labor outcomes. It is
possible that, while the program freed up time
that could have been used to get more work,
labor market conditions prevented this from
occurring. In any event, the value of having more
time available should not be disregarded, even if
it does not reflect directly on labor outcomes.

Page 39

| suggest switching order for
consistency with earlier tables.

Done
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Evaluator Responses

Algerlynn Page 32 | Protected? ‘Well, neighbor’ is classified as an improved
Gill water source. Note that only two households in
the sample list this option as one of the available
sources of water.
Algerlynn Page 32 | Unimproved in all cases? To be conservative ‘Other’ is classified as
Gill unimproved. Only 24 households reported this
as a source of water.
Algerlynn Page 32 |Is a VIP not an improved toilet? This variable considers piped sewer system and
Gill septic tanks. VIP latrine is coded as a separate
variable. Note that this variable, the VIP latrine
one, is the one we use in our analysis.
Algerlynn Page 32 |Ithe VIP variable just not in the The definition is included now.
Gill (cont) constructed variables annex?
Algerlynn Page 35 | Can you include the variable for having | Done
Gill a VIP at baseline?
Sello Sefali | Page 5 The investment covered construction of | Program output updated using cited references.
250 water supply systems and up to
30,000 VIP latrines, benefitting a
population of approximately 150,000.
The Compact funding covered
construction of 90 water supply
systems and 9,807 VIP latrines while
the GolL funding covered construction
of 160 water supply systems and
19,287 VIP latrines.
Sello Sefali | Page 9 | O&M manual? There is reference to this manual in the Cowater
activity completion report. Is this not correct?
Sello Sefali | Page 9 Is this the case? Needs verification. Clarified that the program was assigned at the
water system level rather than at the village level
(and the water system can serve more than one
village).
Sello Sefali | Page 19 | There are 250 systems and each Clarified that the program was assigned at the
system has 5 villages on average. water system level rather than at the village level
(and the water system can serve more than one
village).
Sello Sefali | Page 34 | What could be the reasons. Is it Yes the analyzed intermediate outcomes are all

diarrhea?

related to diarrhea incidence and costs. As we
discussed in the report it is possible that the
estimated effects of the program on diarrhea
incidence are not statistically significant because
diarrhea had a relatively low incidence rate at
baseline to start with. The modest impact on
diarrhea may also be because the quality of
consumed water may have not improved
significantly. Because water was not tested at
the point of consumption, we cannot document
the extent to which water quality actually
improved or not.
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MCC
Evaluation
Lead

Page
Number

General

Comment

Please describe in more detail what the

installed "water systems" consisted of
in the introduction. It is important for the
reader to be able to understand the
theory of change.

Evaluator Responses

Included the underlined text in the Program
Description subsection:

During the course of the project 269 water
systems were implemented, 19 more than the
250 originally targeted. Water system modalities
included boreholes with hand pumps, solar
powered pumping systems, gravity-fed spring
catchment systems, and electric pumping
systems. Each system encompassed between 2
and 5 villages. In treated villages standpipes
were placed according to the village’s demand
and how far apart houses were from each other.
According to the audit by the Project
Management and Construction Supervision, for
the most part households in treated villages had
a standpipe within 150m of distance, which is the
DRWS standard for service.

MCC
Evaluation
Lead

General

When stating the outputs of the project
(water systems and VIP latrines),
please differentiate between what was
completed with compact funds by CED
and what was completed with GoL
funds. This can be in a footnote, but
we don't want the compact monitoring
data to contradict with this report.

This was added to the ES and the project
description:

RWSSA originally included 250 rural water
supply points and 10,000 VIP latrines and had
a budget of $30.2 million (18 percent of the
$164-million Water Project in the Compact). In
order to increase the coverage of VIP latrines in
participating villages, MCC subsequently
increased the budget to $40.1 million and the
Government of Lesotho (GOL) contributed
$17.1 million to RWSSA. In addition, the target
for VIP latrines coverage was increased from
10,000 to 27,245 in the Lesotho M&E

Plan. When the Lesotho Compact ended in
September 2013, 175 water systems (70% of
the target) and 29,352 VIP latrines (108% of the
target) had been installed.

Implementation continued post-Compact with
approximately $5.3 million of additional funding
from the GOL,; ultimately, 250 water systems
(100% of the target), and 31,768 VIP latrines
(117% of the revised target), were completed.
The total cost of RWSSA, including MCC and
GOL funding during the Compact and after,
was approximately $60 million.

MCC
Evaluation
Lead

24

This sentence has a typo: For these 34
villages — which are part of Phase
Arev— the time of exposure to treatment
before controls began receiving
treatment between in January 2013
range from 10 to 19 months.

Edited as follows:

For these 34 villages — which are part of Phase
Arev— the time of exposure to treatment before
controls began receiving treatment between in

January 2013 ranges from 10 to 19 months.

MCC
Evaluation
Lead

36

Typo in this sentence: This is
somewhat puzzling as more available
time (due to reductions in time
collecting water) could had translated
into more time working.

Edited as follows:

This is somewhat puzzling as more available
time (due to reductions in time collecting water)
could have translated into more time working.
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Evaluator Responses

MCC 36 Is 43 minutes time savings in line with Probably not, but the fact that it is not obvious

Evaluation the literature / program expectations? what the result would be is what makes this an

Lead Is that amount of time savings really important empirical question. As it was shown,
likely to result in increased labor time savings seem to have had impacts on the
participation? I'm just wondering if the | extensive margin (more women working at least
notion of time saved in collecting water | one hour) but not on the intensive margin (more
translating to economic productivity hours worked).
increases is realistic.

GSlI 30 This is the first place where the results | Use of time data at the individual level was only
has been segregated by gender. collected for working for money, which are the
Considering women often bear the results we are presenting in the report. While
responsibility for managing water collecting use of time data for each individual
supply and sanitation in most would had been interesting, it would had also
households in Africa, it is expected that | been very time consuming, requiring possibly to
more results on the impact of the collect diary data at the individual level.
RWSSA project on women will be
shown in this report..

GSlI 35 It would have been good to have more | See previous response
of the findings segregated by gender.

GSlI 36 It is really difficult to see from these See previous response.

findings if there are gender-based
differences. For examples, is there a
greater time savings by women than
men? Any information on what the
women did prior to the new water
schemes and whether they increased
their original activities even if it is not
paid labor? There are so many
unanswered questions about the impact
the RWSSA have had on women who
are usually responsible for water
collection/management and sanitation
maintenance.

Also, a footnote saying that, according to the
data, females are in charge of collecting water in
almost 80 percent of the households, has been
moved to the main body of the report (p. 37).
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Since MCC has decided not to pursue a

third round of data collection, can we
replace the references to "midline" with
"follow-up" instead? Feel free to include
a footnote or something that explains
that three rounds of data collection
were initially envisioned but the plan
changed. Here's the language we're
using in the Summary of Findings,
though this will be tweaked once we
reach agreement on the terminology,
that you're welcome to crib: "The
evaluation design contemplated an
endline round of data collection to
explore the trajectory of results over
time. However, having reviewed the
midline results, NORC and MCC
agreed that an additional round of data
collection was unlikely to improve our
understanding of the program impacts
measured at midline.

NORC proposed two alternative endline
studies for MCC'’s consideration: (1)
assessing physical and cognitive
outcomes for children who were age 0-
2 years at baseline or (2) assessing the
current status of supported
infrastructure, hygiene-related
behaviors, and community support
structures. Both options represent
interesting opportunities. However,
since the first option goes beyond the
outcomes initially targeted, coupled with
the weak health effects found at
midline, MCC did not consider it a
promising investment. The second
option is quite relevant but given that
MCC and MCA-Lesotho had very little
involvement in the complementary
training on behavior change and
sustaining the rural water infrastructure,
the second option does not represent a
direct evaluation of the MCC-funded
intervention which makes it less
relevant as a standalone study.

This evaluation is complete and there
are no next steps.”

Evaluator Responses

We replaced midline with follow-up. In a few
cases where we talked about 'midline evaluation
results' (like in the title of the report) we just say
‘evaluation results'.

We added the following as a footnote in p 22:
"The original evaluation design contemplated a
third round of data collection to explore the
trajectory of results over time. However, having
reviewed the follow-up results, NORC and MCC
agreed that an additional round of data collection
was unlikely to improve our understanding of the
program impacts measured at follow-up."
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Weaknesses. It would help to be more

transparent about how precise the null
results (no effect on X) are. That is, are
the estimates precise enough that we
can say with some confidence that the
intervention did not affect X
appreciably, or just that the estimates
are sufficiently noisy that even a
plausible effect size could avoid
detection?

Recommended changes. Precision as
noted above.

Evaluator Responses

The evaluation did not find significant impacts for

intermediate and (most) long-term outcomes.
For intermediate outcomes we doubt that the
reason was the lack of power. As we show in
Annex D the resulting design was not
underpowered to identify an impact on diarrhea
(any hh member). In the case of diarrhea-related
outcomes what we think was the driving factor
was that diarrhea prevalence was low to begin
with.

For labor outcomes for women, on the other
hand, it is possible that we failed to find impacts
on hours because of reduced power. In p. 37 we
are adding this text:

"Another possible explanation is that for this
outcome we are underpowered as a
consequence of the sample deterioration
discussed in previous sections of this report. As
we show in Annex D, the impact that the
program needed to have on hours worked for
women for this sample to estimate treatment
effects with acceptable precision was higher
than the MDES originally planned. Therefore, we
cannot discard the possibility that, with a bigger
sample, we would have been able to estimate
treatment effects with acceptable precision. In
any case, given the impact on time savings, any
impact the program may have had on hours
worked for females would probably have been
relatively small."

Raymond
Guiteras

General

Recommended changes. The
manuscript is admirably transparent
about the attrition problem. However,
the checks and fixes noted (e.g., IPW),
while correct, only address whether
attrition was a function of observables.
It would be helpful to provide some
rough estimates of how much bias from
attrition related to unobservables may
have affected the results. See Karlan
and Valdivia, REStat, 2011, for some
bounding methods.

We produced bounds following Karlan and
Valdivia and included this analysis in the same
annex where we present our IPW correction. In
the main body of the report right after we discuss
the IPW results (section 4.3, p25) we added:

"...we follow Karlan and Valdivia (2011) and
construct different sets of bounds for the
treatment impacts, in order to assess the extent
to which sample attrition may be biasing the
results; we find that for most of the outcome the
estimated bounds do not change the conclusions
derived from our main specifications."
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Recommended changes. It would be an

excellent service if the authors included
a “Lessons Learned” section detailing
what they would have done differently
in retrospect. In particular, | would like
to know why it was difficult to anticipate
the village-matching problem, how they
might have detected it at the time, and
what they would do differently to avoid
it. Along the same lines, it would be
great for the authors to discuss whether
their estimates were as precise as they
had expected and if not, what they
might do differently at the design stage,
power calculations, etc.

Evaluator Responses

We have included this at the end of the data
proccessing section:

"The main circumstance that made it difficult to
preserve the panel of households over time was
that the names of the village, the unit at which
treatment status was assigned, were not useful
as unique identifiers: there are many common
names used for different villages, sometimes in
the same district, and some villages have
multiple names that do not resemble each other.
In retrospect it would have helped to assign
every sampled village a permanent and unique
ID code to be reused for each round, and
integrate GPS from the beginning to make sure
interviewers go to the right village regardless of
its name. Some of these limitations could have
been tackled during the follow-up fieldwork;
however, because NORC did not receive
extracts of data during the field period, and only
received the actual datasets several months
after the end of data collection, most of these
issues were discovered much later."
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Raymond | General | Strengths. | am very strongly in favor of | We addressed this and other concerns in a
Guiteras the process evaluation the authors document where we describe in more detail
have proposed (AMP). these two options. That being said, given MCC
Weaknesses. In principle, | like the idea | has decided not to move forward with any of
of looking at effects on young children. | these alternatives, for the sake of brevity, we
However, | need to be convinced that | refrained from elaborating more in this report
the resulting estimates will be precise | @bout this topic.

enough to be informative. There are a
few reasons | am skeptical: first, the
large attrition noted in this interim
report; second, my understanding is
that these outcomes are inherently
noisy, measured with error and require
highly trained surveyors to measure;
third, the “first stage” (effect on
sanitation and water) was significant
but not enormous, which would limit the
plausible effect size on these
outcomes.

Recommended changes.

AMP: | would like more specifics on the
qualitative research, and hope that
specialist qualitative researchers will be
involved (from, for example,
anthropology).

Detailed technical documentation for
the proposed option 2a, addressing my
comments above.

As a related note, | am somewhat
unclear on what is being proposed in
Option 2b. To maintain randomization,
you would need to sample from the
population of households residing in the
community at baseline — otherwise,
differential selection bias becomes an
issue again. Also, you'll need to check
whether differential fertility or child
mortality could be large enough to lead
to bias.
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