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introduction
[bookmark: _Ref327534866][bookmark: _Toc327538954]Domestic users in selected Urban and Peri-Urban areas will benefit from water system upgrades and expansion to achieve an improved and reliable supply of water. This will be achieved through the construction or improvement of bulk water conveyance systems and through the extension and rehabilitation of the water network. Infrastructure rehabilitation includes rehabilitation of reservoirs, pipelines, water treatment works, and other works. Reticulation extensions for new connections include mains to provide new connections to households in Maseru, Mazenod, Mohale’s Hoek, Mafeteng, Maputsoe, Mokhotlong, Butha-Buthe, and Semonkong and rising mains in Mafeteng-Thabaneng.
The Urban and Peri-Urban water system intervention comprises of five packages:
Package 1: Maseru and Mazenod - Contract commenced on May 27, 2011 and is scheduled to be completed in September 2012. Recorded progress is 73.60 percent, which is slightly behind target.
Package 2: Semonkong - Construction is yet to commence as contracts have not yet been signed.
Package 3: Mafeteng, Mohale’s Hoek, Quthing & Qatcha’s Nek - Bids are still being assessed as of February 4, 2012.
Package 4: Leribe (Hlotse), Butha-Buthe & Mokhotlong - Recorded progress is 67 percent; percentage complete is 63. The contract commenced on October 21, 2011 and is scheduled to be completed in October 2012.
Package 5: Mapoteng – This package is not mentioned in in the latest (April 2012) PDNA Monthly Report.
Progress is currently evident in Package 1 and 4. Construction has yet to begin in Packages 2, 3, and 5. However, MCA is confident that the work in all packages will be completed during the period of the Compact. 

evaluation design for urban and peri-urban water system interventions
1. [bookmark: _Toc327538955][bookmark: _Ref327870178][bookmark: _Ref328412176]Hypotheses, Indicators, and Data Sources
The main hypotheses that NORC will examine in relation to MCC’s Urban and Peri-Urban Water Systems intervention are that improved access to clean water in or close to the home, either from rehabilitated or new connection will:
· Provide time-savings to households
· Reduce water-related health problems
· Increase beneficiary productivity and income from time savings due improved access to clean water
· Increase beneficiary productivity and income through time savings due to the health improvements 
Table 1 maps evaluation hypotheses to impact indicators and associated data sources.[footnoteRef:1] The last column of the table also indicates the minimum time necessary to detect changes in a particular indicator. Appendix 1 contains additional hypotheses that, time and resources permitting, NORC will investigate. [1:  The original terms of reference included the hypothesis that the MCC intervention will lower the cost to households. NORC’s examination of the literature suggests that this effect would be impossible to detect given the complexity of the current project.] 

It is important to note that originally the Urban Water hypotheses included reference to enterprises, specifically the hypothesis that the urban water supply activity will increase enterprise activity (number of enterprises[footnoteRef:2], number of jobs, wages, and profits). However, due to delays in implementation and since impact on enterprises is expected to take a longer cycle, impact on enterprises is not considered under this effort. Furthermore, the enterprise survey was not designed for the impact evaluation purpose and has suffered from several challenges which exclude it as a data source from the data considered for the impact evaluation.  Thus, the hypothesis relevant to impact of urban and peri-urban water on enterprises will not be analyzed.  [2:  Enterprises are business industrial or commercial locations, schools, and government offices that are non-residential in character.] 
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	[bookmark: _Ref327528775][bookmark: _Toc327538577]Table 1: Urban Water Project: Mapping of Evaluation hypotheses to Impact Indicators and Data Sources

	Explanatory variable (treatment)
	Dependent variable (impact)
	Analysis method

	Variable/indicator 
	Data sources
	Variable/indicator 
	Data sources
	Time required
	

	(1) Access to safe drinking water (either from rehabilitation or new connection)  will provide time-savings to households

	· Household receives new water connection; OR
· Household water connection is rehabilitated
· # of interruptions in supply 
	WASCO



IEMS
	· Hours spent collecting water, by economically active HH members
· Days of morbidity, by gender
· Hours taken off from economic activity
	IEMS


	3 months
	Dose-response model 
Quasi-experiment

	(2) Access to safe drinking water close to the house (either from rehabilitation or new connections) will reduce water-related diseases

	· Household receives new water connection, OR
· Household water connection is rehabilitated
	WASCO


	Incidence of WRD over past 2 weeks, by economically active, by gender, child cohorts (Children under 5 and 6 to 18)
	IEMS, CMS
	3 months
	Dose-response model 
Quasi-experiment

	(3) Time saved from access to safe drinking-water in (or close to) home and reduced incidence of WRD will increase household income

	· Hours collecting water by economically active HH members, by gender
· Days of morbidity, by gender
	IEMS




	· Hours spent in paid + unpaid economic activity 
· Hours spent in paid economic activity
· Total HH income
	IEMS 
	9 months
	Multivariate regression

	(4) Time saved from access to safe drinking-water in (or close to) home and reduced incidence of WRD will increase productivity of economically active members of household

	· Hours spent in water collection by economically active HH members, by gender
	IEMS
	· Income per hour or day of economic activity
· Days worked over a month
	IEMS
	9 months
	Multivariate regression

	(5) Access to safe drinking-water in home (either from rehabilitation or new connections) will reduce school absenteeism

	· Household receives new water connection; OR
· Household water connection is rehabilitated
· # of interruptions in supply 
	IEMS
	· School days missed
	IEMS
	3 months
	Dose-response model 
Quasi-experiment
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2. [bookmark: _Ref327524835][bookmark: _Toc327538956][bookmark: _Ref328408604]Evaluation Design Options
A “pure”, randomized, control trial was never a viable option for the evaluation of this project, due to the nature of the urban and peri-urban water network and the difficulties with construction coordination such an approach would require. Such difficulties include the lack of a special geographic order in which the network rehabilitation work is being conducted by contractors and the diversity of the rehabilitation work within each phase or package. There was also uncertainty in the process leading up to the publication of Information for Bids until July 2010, which made it difficult to plan for a rigorous evaluation method.[footnoteRef:3]  [3:  These were located after an internet search when requests for the IFBs did not lead to access. Final Design Report: Package 1: Maseru and Mazenod: Volume 1. Report for: MCA-Lesotho. www.mca.org.ls/.../2010714_Final%20Design%20Report%20Packag...] 

As such, original design envisioned for the evaluation of the urban/peri-urban water activity was a regression discontinuity approach that would compare households less 150 meters from the rehabilitated mains (treatment cases) to households located more than 150 meter from the main (comparison group). The operational plan for the water network activity stated that the Urban Water and Sewerage Company (WASCO) would use a distance-from-the-main standard to determine the connection fee for a particular household or business. The fees would be set on a step scale, such that a household within 6-25 meters of main would pay 1,000 maloti, households 25-50 meters from main would pay 2,000 maloti, households located 51-100 meters from the main would pay 3,000 maloti, and households located 101-150 meters from the main would pay 4,000 maloti. Based on this fee structure, we expected that take-up rates of household connections would differ significantly for lower and higher connection fees, thereby making a RDD feasible. However, the evaluation team faced a number of practical challenges in attempting to secure baseline data and implement this approach. These included the fact that the approach did not account for other intervention components including stand-pipes and boreholes; the issue of questionable external validity due to the influence of different connection costs at various distances from the main; and the lack of necessary GIS mapping of urban water networks in relation to houses and enterprises. In light of these complications, the Regression Discontinuity Design was also discarded as a viable option for this evaluation.
More recently new challenges have emerged. There have been significant delays in the procurement process for several of the urban water packages and, as a result, there have been significant delays in implementation. Additionally, NORC’s ongoing review of the baseline IEMS data indicates that the Bureau of Statistics (BOS) deviated significantly from NORC’s sampling lists and instructions and implemented the IEMS in only a fraction of the Enumeration Areas included in the urban water sample. 
[bookmark: _Ref326702433]In light of the numerous challenges facing the urban water project, NORC now proposes to use a dual-track evaluation design for the urban water intervention in which we will pursue both a quasi-experimental design and a model-based approach (a dose-response model). The final design will depend on two factors: (1) the overlap between treatment and comparison urban areas and IEMS data collection; and (2) the design group within which the household falls, on the other. Table 1 indicates how households can be organized into design groups based on their proximity to the network and the areas of construction and rehabilitation. By identifying the situations A through G, the table allows us to study the differential impact of the overall intervention. Section 1.2 presents in greater detail how these methods can be used for studying the impact on households within areas targeted for new or rehabilitated pipelines. In what follows we ignore the effects of improved chemical treatment and storage at the water plant since we understand those are not significant for Package 1 activities, which will be the focus of the evaluation.
Dose-Response Model
At a minimum, NORC expects to be able take advantage of the fact that not all households receive a new or rehabilitated connection at the same time. Within this context, we hypothesize that the size of benefits a household receives as a result of infrastructure improvements are related to the time of exposure to the improvement, and thereby estimate a dose-response model. This approach does not require an explicit comparison group; rather, households that receive treatment later serve as comparisons until the point in time at which they too are treated.
Package 1 of the Urban Water Activity comprised of three types of interventions:
· Rehabilitation. Households in neighborhoods already connected to a pre-existing network slated for rehabilitation correspond to Case A in Table 1. Baseline and endline surveys will allow us to measure change in indicators of interest. At endline, households will be asked for the date on which the service improvement began. Where possible, these dates are verified with WASCO. 
· New connections. In this situation, there are two cases to consider: one where beneficiaries already have access to (convenient) standpipes and one where they do not. These correspond to Cases C and E in Table 1. We will estimate two alternative model specifications for these situations. First, the samples for Case C and Case E will be pooled and one model estimated (with additional fixed and interaction effects considered); second, the samples will be kept separate, and independent models estimated. Regardless, all households falling into these situations will be administered baseline and endline surveys and, in the latter, will be asked to provide the date on which the service improvement began. Where possible, these dates will be verified with WASCO.
· Upgrading of standpipes. Not all households are anticipated to be able to take up new connections; therefore, many will remain at a lower level of service. There could still be an improvement in water supply as construction provides new access to standpipes. This corresponds to Case F in Table 2. Again, baseline and endline surveys will allow the degree of change to be measured. The household will be asked in the endline for the date in which it began using the new standpipe. Where possible, these dates will be verified with WASCO.
	[bookmark: _Ref327870059][bookmark: _Ref327536191][bookmark: _Toc327538576]Table 2: Urban and peri-urban household initial status and subsequent design group

	
	Endline status

	Baseline status
	Treatment
	Comparison

	
	Rehabilitation
	Get new connection
	Get standpipe
	No rehabilitation
	No new connection

	
	
	
	
	
	Has standpipe
	No standpipe

	Pre-existing connection
	A
	
	
	B
	
	

	No connection and has:
	
	
	
	
	
	

	standpipe
	
	C
	
	
	D
	

	      no standpipe
	
	E
	F
	
	
	G



A Quasi-Experimental Design
If there is sufficient overlap between treatment and comparison areas sampled for the urban water evaluation, and enumeration areas in the IEMS baseline dataset, such that it is possible to match  treated households to untreated households, either where the latter receive no treatment or receive it later, we propose to use a quasi-experimental design for the evaluation. Sample permitting, we will examine the possibility of conducting a quasi-experimental design for each of the relevant cases in Table 2.
· Rehabilitation. Households in neighborhoods already connected to a pre-existing network slated for rehabilitation can be matched with similar neighborhoods not slated for upgrading. This corresponds to comparing Case A to Case B in Table 2.
· New connections. Here there are two strategies. First, households with only a standpipe and no water connection at baseline that will receive a new connection as part of the intervention (Case C in Table 2) can be matched to similar households (with standpipes) that will not receive new connections (Case D). The second scenario will compare households that do not have access to standpipes or water connections, but receive new connections as part of the interventions (Case E in Table 2) to similar households that do not receive new connections (Case G).  
· Upgrading of standpipes. As indicated, above, the only improvement in service that some households are anticipated to receive is new access to standpipes. In this case, we will compare households without access to standpipes at baseline that end up with a standpipe nearby due to the intervention (Case F), with households that remain without access to a standpipe (Case H). It may also be of interest to test whether the situation improves for a household with no service at all when it gets a new connection as opposed to more-convenient standpipe access. This corresponds to comparing Case E to Case F.
3. Impact Analysis Plan
The analysis plan for conducting the evaluation using either a dose-response model or a quasi-experimental design follows for the cases of new water connections and rehabilitated connections.[footnoteRef:4]  [4:  The designs for new construction (connections and standpipes) and for rehabilitation are potentially amenable to a pipeline or phase-in approach. NORC will investigate these designs, sample size and project resources permitting. ] 

3.1	New Water Connections 
New water mains are being placed along selected main roads. Households may connect to them by paying a stepped connection charge related to the household’s distance to the mains. Poorer households, who are likely to be further from a mains, may consider this one-time charge as significant and, hence, choose not to connect. This suggests that an analytic approach based on distance to the mains (e.g., regression discontinuity) could result in self-selection bias based on income. Two parallel evaluation methods will be implemented to ensure that at least one achieves sufficient ex post statistical power. 
Quasi-experimental design
[bookmark: _Ref327534357]For this design NORC propose to match households in the treatment and comparison groups prior to estimating a difference-in-differences attribution equation. The selection (matching) equation will be based on logistic regression and among the baseline covariates will be income (to address the just-mentioned bias) and distance to a mains.[footnoteRef:5] Tests of a common support region will be made before proceeding further. Then a standard attribution equation as follows is estimated: [5:  If feasible, we will collect GIS data during the endline to permit measuring the distance to the mains. In fact, matching may turn out to be quite complicated since it is not enough to match two identical households living the same distance from the mains; they have to have access to the same alternatives (e.g., a standpipe at a convenient distance). This may require estimating a discrete choice model and using its predictions as a covariate in the selection equation in the text.] 

,
where Yjt is the outcome for the jth household at time t; Rjt is the round of the survey and equal to 1 if t=1 (the endline) and equal to zero if t=0 (the baseline); Tj is an indicator of the new connection treatment (Tj = 1 if j is in the connected treatment group, Tj = 0 if j is in the comparison unconnected group),  is a vector of covariates, and  is the normally distributed error term. The  are coefficients to estimate (with the prime symbol indicating the transpose of a vector, which in turn is denoted with the arrow above it). The interaction between the receipt of a new or connection and the round is the difference-in-differences estimator of the average treatment effect,  of getting connected.
Dose-response model
It is also the case that households will get connected at different times over the treatment installation period. This should permit us to estimate a dose-response model if the sample is not conducive to a quasi-experiment or so as to obviate the analytic risk that matching in the quasi-experimental design was poor due to the importance of unobservables. In this case, the model specification would be:

where  is the change in a given impact indicator for household i over the evaluation period, a, b, ck, and dk are coefficients to estimate;  is the time since household i got connected;  are the K covariates measured at baseline; and  is the independently, identically, normally-distributed, error term. The second term in the summation allows for the interaction between dose and household characteristic. Hence, the treatment effect is measured by:

The addition of more convenient (closer) standpipes may also be considered as form of new “connection” and analyzed using the two methods as described, above. In the case of the quasi-experimental design, of course, the existence of the requisite respective treatment and control samples would need to be confirmed, as discussed in Section 1.1. 
Rehabilitation of Water Connections 
Some households that are already connected will have their local network rehabilitated at no cost to them. Two parallel evaluation methods will also be implemented to ensure that at least one achieves sufficient ex post statistical power. 
A quasi-experimental design as above will be applied in which households connected to networks slated to be rehabilitated will form the treatment group and households with network connections that will not be rehabilitated over the treatment period will form the comparison group. Treatment and comparison groups then are matched via a selection equation based on the logistic regression; baseline income will be among the covariates included in order to specifically address the bias mentioned above.[footnoteRef:6] Tests of a common support region will be made before proceeding further. Then a standard attribution equation is estimated in an analogous fashion to that of new connections, above. [6:  We will also consider using the distance to the mains, as discussed in Footnote 6.] 

The second approach to the evaluation of rehabilitation is again to use a dose-response model as is proposed for new construction.
4. [bookmark: _Toc327538958]Data Collection Requirements for the Evaluation Design
For the IEMS, NORC constructed an urban water sample from census enumeration areas (EAs) that covered towns which are included in the intervention. In Maseru, the largest town, this included 19 EAs that were selected to represent the following strata: those areas with rehabilitation and new connections (with a residual service of standpipes for others), those with existing pipes and potentially receiving rehabilitation (with a residual service of standpipes for others), those with no planned intervention (with a residual service of standpipes for others), and those with planned new connections (with a residual service of standpipes for others). For other urban areas, stratification has been made on community councils to ensure maximum geographic coverage. The total number of EAs selected for the urban water sample with this stratification is 47. NORC set out the basis for the probability sampling of households within these areas and is now undertaking a review of the 2010 IEMS data to assess coverage and quality.
 The impact will be tracked in these selected sites through two follow-on surveys.
The existing IEMS questionnaire has been designed to capture most of the information required to measure impact, as laid out in Table 1. For the midline and endline survey rounds, we will explore options for adding a few new questions on the following topics, as appropriate:
· Cost of sanitation connections, an issue which is not covered in existing policy;
· Duration of connection to the network by household;
· Cost of internal plumbing throughout the house;
· Interruptions and any possible reasons for interruptions in supply.
Attention has to be given to urban strata that lack access to household connections. Since the overall objective of the MCC intervention is poverty alleviation through economic growth, those poor households lacking access to improved services need to be tracked. The impact evaluation activities related to standpipes should go some way in this regard. This analysis will consider using WASCO’s Performance Indicator of Poverty Relief as one of the outcome indicators. This stratum is of some significance in reaching the objective of a higher proportion of households accessing household connections.
NORC will rely on WASCO’s administrative data to assess the duration of treatment and water quality pre and post implementation.
5. Focus Groups
Focus groups in urban and peri-urban water locations will be used to complement the quantitative analysis at household level in two ways. First, they will help to interpret the quantitative findings, whether positive or negative, and provide them context and depth. Second, we anticipate that they will add substantial value by teasing out the motivations for changes in behavior within the household as well as the details of service quality, acquisition, and use in this complex and diverse intervention.
The focus groups will emphasize household impact and selectively cover topics such as cost of connection (one off); tariff per month; stand pipe use versus home connection use; access to water at different times of the day; volume, quality, distance to water; income and economic activities relative to water availability; use of water access within household for income generating activities; changes in morbidity and its translation into greater economic activity; and interruptions in supply.
Table 4 presents some possible areas focus groups could add value for the impact assessment. These areas and number/composition of the FGDs will be finalized after the baseline and midline data analyses.
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	Table 4: Types, number, rationale and schedule for focus groups 

	Number and composition
	Questions
	Rationale
	Schedule

	Standpipe users without connection in areas where there should be access:
1 in Maseru
1 in other town
	· What are the challenges faced by those currently accessing undeveloped water sources 
· What are the challenges faced in accessing new connections
	· Some households cannot afford connection fees when new connections become available 
· To help in drafting additional endline questions 
· Learn household calculus in considering a shift from lower to higher level of service
	· After some new construction but before editing of the midline IEMS questionnaire

	Recipients of new connection:
1 in Maseru
1 in other town
	Is time saved used in:
· unpaid economic activities (gardening, etc.)
· paid economic activities
· social activities
· training or personal development
· seeking work
	Need to frame new questions on relation between:
· time saved and income generation
· causal pathway between intervention and second-tier impacts.
	· After some new construction but before editing of the midline IEMS questionnaire
· After analysis of midline IEMS
· After analysis of endline IEMS

	
	How did the availability of a new connection facilitate VIP ownership and sewage access?
Are hygienic practices in line with improved access?
	Since sanitation is not specifically addressed in urban water, the attainment and maintenance of sanitary practices is important to the overall outcome.
	

	Recipients of rehabilitated connection:
1 in Maseru
1 in other town
	Did rehabilitated new connection facilitate VIP ownership and sewage access?
	(See rationales for new connections)
	After some rehabilitation but before editing of the midline IEMS questionnaire
After analysis of endline IEMS

	
	Was any time saved and how was it spent?
	(See rationales for new connections)
	

	[bookmark: _Toc327538959][bookmark: _Toc327538960]
	What was the nature of changes in morbidity?
	A source of intermediate result that should have economic impacts
	




6. [bookmark: _Toc327538961]Potential Risks and Mitigation Strategies
The following areas are considered potential risks to the evaluation. 
Households accessing standpipes and undeveloped sources. In the programs and statements of WASCO there is mention of improvement in services to households; however, without exception, these improvements are related to household connections. However, of households in urban areas, 20.1% have access to standpipes and a further 11.5% have access to undeveloped water sources; this stratum of 31.6% of urban households could benefit most from the upgrading of water services. This stratum is not mentioned in the IFB or other project documentation although implicit in the objective of providing new household connections. This lacuna in relation to households is persistent and can lead to systematic slippage and exclusion. We will attempt to include this this stratum, to the extent possible, in our analysis.
Data on geo-location of households. NORC requested that the geo-coding of respondent households be undertaken in the first IEMS to indicate distance from mains and other features. This was not undertaken due to a shortage of GPS devices. It is imperative to ensure that geo-coding of households be undertaken in the second IEMS.
Phases in implementation. Central to the present methodology in urban water is the multi-round IEMS, which is designed to trace the phases of implementation and resulting impact at the household level. Tracking implementation at the small area level, e.g., by suburb name and EA, is likely to prove challenging because implementation is reported by proportion of pipelines rehabilitated or installed rather than by number of beneficiaries and geographical areas.



ANNEX 1: additional discretionary HYPOTHESES
In preparing this update to the evaluation design, we also considered some additional effects of the interventions. These include per capita water consumption, household expenditure on water, sanitation practices, among others. These hypotheses and related indicators have been separated from the primary hypotheses in Table 1 and termed “discretionary” hypotheses. We will analyse these hypotheses only if time and budget permits, and if existing datasets can be adapted for the purpose.  They will not be central to the analysis that will be conducted.
	Table A1. Urban Water Project: Mapping of Discretionary Hypotheses to Impact Indicators and Data Sources

	Explanatory variable (treatment)
	Dependent variable (impact)
	Analysis method

	Variable/indicator 
	Data sources
	Indicator 
	Data sources
	Time required
	

	Easier access to safe drinking-water in or close to household (either through rehabilitation or new connections) and lower cost of water will increase per capita water consumption

	· Household receives new connection; OR
· Household’s connection rehabilitated
· Tariff on urban water and cost of non-networked water
· Number of supply interruptions household experiences
	WASCO admin data





IEMS
	Per capita use of water by household
	IEMS 
	3 months
	Quasi-experiment

	Lower cost of water for household with new connection reduces proportion of household expenditure on water

	· Tariff on urban water 
· Charge for water connection
	WASCO admin data
	% HH income allocated to water
	IEMS
	3 months
	Multivariate regression

	Access to household connections is constrained by household income rather than distance to main

	· Household income
	IEMS
	Household accesses main for new connections
	IEMS
	3 months
	Multivariate probit regression

	(1) Extension of pipelines increases the proportion of households that are connected within the nearest WASCO connection band

	· Geo-location of mains and urban households
	IEMS
	% HH with access to a mains
	WASCO GIS data
IEMS
	Upon commissioning
	Multivariate regression

	Urban water rehabilitation leads to improved service to the HH/ lowers costs for the household

	· Household’s line rehabilitated
	WASCO/
PDNA data
IEMS
	Water quality 
Number of interruptions
Water supply reliability
% expenditure on water and sanitation
	WASCO/PDNA 
IEMS
	3 months
	Quasi-experiment

	(2) Improved income generation from time-savings to households will increase over time

	Duration of household connections
	WASCO/
PDNA data
	Household income within households having new connections
	IEMS
	9 months
	Dose-response model

	(3) Access to new connections increases ownership over time of VIPs and access to sewage connections

	Household has access to new connection
	IEMS
	Household has VIP latrine and sewage connection
	IEMS
	9 months
	Multivariate probit regression


[bookmark: _GoBack]
	25 June 2012    PAGE |  14
image1.jpeg
NGRC

at the UNIVERSITY of CHICAGO




