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EXECUTIVE SUMMARY

Introduction

1. In February 2009, MCA-J developed a Concept Paper assessment that proposed to &

Government of Jordan four projects to achieve these objectives. MCAJ is targeting

investments in the water sector to increase water availability for municipal use through

lowering non -revenue water losses and freeing fresh water used by agriculture through

substituting it by treated wastewater. However, it is of high importance for Government of

Jordan and the Millennium Challenge Corporation (MCC) to ensure that this additional

water supply will be reaching the poor (under consumers) to maximize benefit s and to

implement the feasible potential intervention in a cost effective manner.

2. A summary of the four proposed projects are listed below:

No. | Project Activity Objective

1 |Zarga To convert the existing pumping supply in major areas in Zarga
Governorate government into gravity feed by separation of distribution
Water System pipes from transmission pipes, replacing aging distribution and
Restructuring and |tertiary systems up to water meters and increasing storage
Rehabilitation capacity of reservoirs which will reduce NRW from 54% to 25%,

reduce pumping cost and increase per capita consumption from
56 Ipcd to 93 Ipcd.

2 |Zarga To extend the coverage of the wastewater system in Zargs
Governorate Governorate to areas not currently served and increase the
Wastewater collection capacity of the main conveyors and trunk mains to
System serve until the year 2025 which will solve health and
Reinforcement environmental problems and increase the connection rate from
and Expansion 72% to 90%.

3 |Expansion of "

Zarga To accommoda'Fe additional wastewater flgws from Zarga
Governorate until the year 2025 by expanding the AS-Samral
Governorate . .
WWTP plus construction of conveyor lines through the
Wastewater L .
. |negotiation with SPC/BOT company.
treatment capacity

4 |Zarga The project includes wells rehabilitation components and

Governorate Wells [investment program for Zarqa and Azraq basins.
Rehabilitation
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Study Objectives

3. The Study of the Benefits to the Poor of Millennium Challenge Corporation Financed

Projects in the Wate Sector has three principal objectives:

1 Objective 1 & Distribution of Potential Benefits: Quantify the share of benefits

arising from the MCC investments accruing to poor households and in
particular to the poor on average consuming at or less than 50 liters per capita
per day of water in total from network sources. Equivalently, validate the
extent to which the current state of the water distribution infrastructure, its

management and performance contribute to avoidable cost burdens upon the
poor and to the under-consumption of water having health, medical

expenditure and work -related consequences.

Objective 2 & Cost Effectiveness and Feasibility of Potential Interventions:
Estimate the cost effectiveness of possible interventions (initially proposed in
Table 1 andin the Inception Report and elaborated and revised in Section 6)
that might enhance the share of benefits accruing to the poor and under-
consuming households from increases in urban water supplies and provide
assessments of the efficacy of each. Based on cesffectiveness and feasibility,
present a recommended course of action for the implementation of
interventions possibly to complement MCC -financed investments in urban

water infrastructure.

Objective 3 & The preparation of an investment proposal that presents a
strategy to implement one identified recommendation for enhancing the

relevance of selected improvements in urban water infrastructure to poor

households and that would be suitable for consider ation by MCC as part of the
prospective Compact with Jordan. The prepared project must have GoJ
support confirmed through MCA -J. The costeffectiveness of the project must
be objectively and readily verifiable. The project should take into account

gender and/or other relevant social dimensions associated with water
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consumption and household hygiene and sanitation. The project would also

need to satisfy MCC requirements governing the suitability for investment.

Study Approach

4. To achieve the study objectives the study team has compiled relevant data sets from
different sources, assessed data for completeness and accuracy, cleaned up data and filled
in the gaps, and designed the sample/questionnaire with MCA -J and MCC to be collected

and analyzed by the Dept. of Statistics of Jordan (DOS).

5. These data sets were analyzed to understand:
i. Water supply distribution among different governorates and supply zones and the
underlying factors for the distribution
. Water distribution among various use categories in Zarga G overnorate

iil. Under consumption patterns, reasons, relationship with poverty status and
poverty areas

V. Under consumption geographic distribution and relationship with network status
and conditions

V. The key factors that characterize the distribution of benefits to the under-
consumers and to the under-consumers poor.

Vi. The potential benefits of interventions including those targeting the poor and the
under-consumers.

Vii. The applicable costs of the interventions including management, infrastructure,
systems, and opelational improvements.

6. The approaches and tools used for analysis:

Correlation analysis at different levels of the system consumption factors
GIS mapping of consumption, network conditions, and poverty distribution

Feasibility analysis and cost effectiveness

< < < <

Statistical analysis (exploratory approach and a formal demand model for multiple
products using the Almost Ideal Demand System (AIDS) approach)

Overview of Water Supply and Consumption in Jordan

7. To understand allocation of additional water supply and the factors that affect this
allocation, it is essential to examine the historic distribution of bulk water supply and
analyze the factors affecting supply distribution. Data gathered from WAJ for the years
20010 2008 show that the lowest growth in water supply was in Northern governorates

which also had the lowest per capita water supply. Agaba and Mafrag witnessed highest
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10.

11

per capita water supply in 2008 of 341 and 186 Ipcd respectively. The middle governorates
had witnessed almost the largest growth per capita water supply although they have
significantly higher per capita water supply than the northern governorates (excluding

Mafraq).

Having a closer look at the Middle Governorates, it is noted that Amman and Balga had
larger per capita water supply than Zarga and Madaba along over 2001:2008. The supply
gap per capita widened in the years 20030 2006 when new supplies were brought into
operation including Abu Ezeighan brackish groundwater desalination and the expansion
of Zai water treatment plant. Op erating these new supplies in 2003 and 2004 led to an
increase in Amman and Balga per capita water supply, while it almost remained constant
for Zarga and Madaba. However, it is noted that when additional substantial supplies put
into operations i.e. ZaraMa 6i n project, water supplies

Governorates (Madaba and Zarga).

It is clear that Middle governorates and particularly Amman has been given the priority in
developing new supplies and/or allocating existing supplies. It i s only in 2006, existing
supplies were allocated to Zarga, when a substantial increase in water supply from Zara
Madin system became available. The correl

allocation, support this argument.

Unlike supply, anal ysis of billing and consumption is more complex, given the multiple
factors that come into play including physical and administration water losses, accuracy of
readings, metering and billing accuracy. For example, per capita water billing in Mafraq
and Madaba has witnessed significant hikes, despite modest supply increases in Madaba

and almost constant supplies in Mafrag.

In the Middle governorates, Amman the highest per capita billed water in 2008. In fact,
Amman recorded the highest increase in per capita water billed over 2001-2008 although it
had nearly similar increase in per capita water supply to the other middle governorates,
due to noticeable reductions in NRW. Unlike Amman, Balga governorate witnessed an
increase in NRW and therefore, the 21% sugply increase only provided 9% increase in
billing. In general, the NRW ratios for all middle governorates except for Amman are

above overall Jordan average.
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12. It is evident that increases in water supply led to increases in water billing/consumption.
There is strong positive relation between the increase in the water supply per capita and

the increase in residential water consumption patrticularly in the Middle Governorates.
Zarga Water Distribution

13 Comparing the water supplies and water billing in 2004 , and 2008, it is shown that the
considerable increase in supplies from 37.4 MCM to 44.8 MCM only added 2 MCM to
Zarga billing. The inability of the utility to reduce the NRW, improve operations, and
deliver the supplies to the consumers may have affectedthe supply allocation directions at
WAJ.

14. The increase in water supply historically led to a moderate and significant increase in the
residential water consumption. However, the per capita residential billing in Zarga was
not affected by the increases in water supplies. The correlation analysis shows that there is
no increase on the residential billed water as a result of water supply increase. The

correlation result is neutral with almost a zero correlation factor.

15. Analysis of data at the zone level in Zarqga is problematic due to lack of supply data at the
zone level, and therefore it was not possible to perform analysis on water supply to poor
zones in Zarga governorate. The analysis of water under-consumption in different zones

in underway, and will be d iscussed once completed.
Under -consumption Analysis & Econometric Modelling

16. A general set of factors were identified which identify households according to
socioeconomic characteristics and were likely to affect household water consumption.
Each of these factors was considered for inclusion in the new household survey. These
factors include: water price from different sources, supply frequency and duration of the
public system, household storage capacity, water quality, household income and

expenditure, number of household members, and household facilities.

17. A household survey was undertaken to obtain household specific data that could also be
tied directly to metered household consumption, and quarterly WAJ meter data for those
households in the survey that were connected to the public system were obtained for the

years 2001 through the second quarter of 2009.
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18. Initial examination of the household data indicated several characteristics that differed
from other data sets. First, approximately 39% of the households reported sharing a meter
with one or more other households, while WAJ data suggests that fewer than 25% share
meters. Using the World Bank estimate of household income below which a household is
considered opoor 6 (550 JOdsurpey respansey indicated p e r w e
approximately 43% of the households were oOpoor
households are opoor, 6 as defined by an inde:
including income. Other characteristics, such as size of the household, appeared to be

consistent with the other data sets.

19. Two types of statistical analyses were performed: the first was an exploratory approach to
identify variables that were highly correlated to avoid any unnecessary problems with
multico linearity, to examine factors affecting total water consumption and under -
consumption. Under -consumption has been defined as consumption less than 50 liters per
capita per day (Icd). In addition, the data were separated into poor households and the
exploratory analyses were completed on that sub-sample. The second approach was to
develop a formal demand model for multiple products using the Almost Ideal Demand
System (AIDS) approach first developed by Deaton and Muellbauer (1980) and used in
many studies since. The data required two modifications of the approach. First, public
water pricing is based on block pricing (different prices apply to different levels of
consumption). Unfortunately, the marginal price (per unit price) for the lowest block is
zero (there is only a connect charge). Thus, an average price for each consumer had to be
used. Secondly, the questions about various quality parameters for water were collected
only for water from the public system, so that households that were not connected to the
public system could not provide responses to those questions, and only the 1177

oconnectedod6 households could be used in the an:
20. The results of the exploratory analyses suggest the following:

1 The most consistent variables in terms of increassing water consumption and
household welfare appear to be assuring that all households have their own meter

and that household perception of potability is improved.
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1 Household size, the existence of a garden and the amount of storage capacity
available to the household consistently are significantly positively related to
household total consumption, and sharing a meter is negatively related to

consumption.

9 Household storage capacity appears to be significant and positively related to

consumption levels for the larger sample but not for the poor or under -consuming.

1 Household size appears to be positively related to total consumption, but also
positively related to under -consumption (the larger the household, the more likely
it is that they will under -consume) for the entire sample. For the poor households,
household size appears to be relatively significantly negatively related to
consumption levels. For the under-consuming and poor and under -consuming

households, household size is again positively related to consumption levels.

1 Probability of reporting an illness is significantly and negatively related to
househol dsd perception of potability for
related to the probability of reporting an illness and negatively re lated to medicat
expenditures for most cases, while household income is negatively related to the
probability of reporting an iliness and positively related to medical expenditures
for the whole sample, but those variables become less and less significantas the

subsamples are analyzed.

1 As expected, the socioeconomic variables collected in the survey are highly
correlated, and should not be used in statistical analyses without consideration of

colinearity.

21 The AIDS model is designed to test the factors which affect household consumption from
each of four sources: the public source, tanker water, water treatment center water, and
bottled water. The model generates a set of linear coefficients that relate prices of water
from the various sources to consumption from each of those sources (own price demand
functions), with other wvariables serving as
the AIDS models for the total sample, the poor, the under-consuming, and the poor and
under-consuming households are dmilar. The general conclusions from those results are

as follows:
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22,

23.

9 The probability of consuming publicly supplied water increases with the hours of
availability of the public system whereas the probability of consuming tanker
water decreases as availabity increases. Note the difference between the results
from the exploratory models and the AIDS model with respect to hours of
availability. The AIDS model suggests that tanker water will decrease while public

water (using the expenditure from the tanker water) will increase substantially.

1 The probability of consuming bottled water increases if the household has

experienced an iliness believed to be cased by publicly supplied water.

1 As the potability of water delivered by the public system increases, hou seholds are

less likely to purch asewater from treatment shops.

9 The share of expenditures allocated to water purchased from the public system

will increase as hours of service increases, whereas the share of water purchased

from tankers will decrease as hours of service of the public system increases. Given
the relatively low price of public water in comparison to the price of tanker water,
increasing hours of availability of the public system will increase the total quantity

of water consumed by households.

1 The share of water purchased from water shops and bottled water sources
increases if the household has experienced a watetborne iliness from consumption

of publicly supplied water.

Water storage is not significant in the AIDS models, as opposed to the exploratory models.

However, storage capacity is highly positively correlated with hours of availability and

household size, and negatively related to sharing meters. This suggests that storage

capacity is likely a dependent (endogenous) variable rather than an independent

(exogenous) one which was the mode required for the AIDS approach.

Benefits analyses were completed for each solution to the AIDS model, using Excel files.
Assumptions were made regarding changes in (1) hours of availability; (2) incide nce of
water-r el ated il l nesses; and (3) potability
water quality. In addition, an analysis of the elasticity of demand of rich households

(incomes greater than 1,050 JOD per capita per year) for public water.
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24. Benefit calculation for given assumptions for the entire sample, the poor and the under -

consuming poor are listed in the following tables:

Table ES1. Estimated benefits resulting from MCC project affects (entire population using per

capita storage capadty)

Assumed affects Annual benefits (JOD) Present value of benefits
(JOD)

Increase water availability to 475,000 3,751,000
84 hours per week

Increase availability, reduce 2,430,000 19,186,000
illnesses to O

Increase water availability, 6,074,000 47,961,000
reduce illness, improve
potability rating to 4

Increase availability to 6,973,000 55,057,000
continuous  flow, reduce
illness and increase potability

Table ES2. Estimated benefits to poor households resulting from MCC project affects (using

per capita storage capacity)

Assumed affects Annual benefits (JOD) Present value of benefits
(JOD)

Increase water availability to 191,500 1,512,000
84 hours per week

Increase availability, reduce 1,035,300 8,174,600
illnesses to 0

Increase water availability, 2,500,400 19,742,200
reduce illness, improve

potability rating to 4

Increase availability to 2,947,700 23,484,200
continuous  flow, reduce

illness and increase potability
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Table ES3. Estimated benefits to households consuming less that 50 Icd from thepublic

system (using per capita storage capacity)

Assumed affects Annual benefits (JOD) Present value of benefits
(JOD)

Increase water availability to 185,150 1,462,000
84 hours per week

Increase availability, reduce 1,098,000 8,671,000
illnesses to 0

Increase water availability, 2,728,000 21,542,000
reduce illness, improve

potability rating to 4

Increase availability to 3,073,000 24,266,000
continuous  flow, reduce

illness and increase potability

Table ES4. Estimated benefits to poor households consming less than 50 Icd from the public

system (using per capita storage capacity)

Assumed affects Annual benefits (JOD) Present value of benefits
(JOD)

Increase water availability to 214,000 1,690,000
84 hours per week

Increase availability, reduce 559,000 4,411,000
illnesses to O

Increase water availability, 1,151,000 9,086,000
reduce iliness, improve

potability rating to 4

Increase availability to 1,539,000 12,151,000
continuous flow, reduce

illness and increase potability

25. The most beneficial interventions will be those that (1) reduce the incidence of water-born
illness, (2) increase the potability of water from the public system, and (3) increase the
hours of availability of public water. While we are unable to determine these changes due
to specific interventions, since we lack the engineering data, the assumptions we have

made give a range of potential benefits to the various groups of households of interest.
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Priority Investment Zones

26.

27.

28.

20.

30.

As clearly indicated above, the interventions that support services improvements
(duration and frequency) will have the highest benefits on the targeted zones. However,
reducing the NRW through focusing on leakage reduction and rehabilitation of the tertiary

will provide more supplies, and eventually improve services and make water available to

targeted zones through operational management.

Due to data limitations (network data and age, NRW, water and wastewater lengths, etc),
it was decided to use only the income level, population density, and water and wastewater

complaints as a criteria to determine the priority investment zones.

Several scenarios were examined to prioritize the zones. The table below show the weights

applied for different scenarios:

Scenario No Weight value
I 5 4 3
Il 3 5 2
i 5 5 2
\Y 2 5 2
\% 2 5 4
Vi 2 5 3

The analysis of the Priority investment zones show that about 20 zones come in as high
priority regardless of the weights allocated for each criteria, and that all of them are
located in Zarga and Russaifeh. These zones are characterized by high population density,
medium to high poverty, and poor infrastructure leading to high complaints. Many other
zones located in Zarga and Russaifeh did not come out as high priority, given that they
have high income levels, low population density in these new areas, and acceptable

conditions of network.

Water and wastewater priority investment zones presented in Table 49 and Table 50

respectively are recommended to be considered by the feasibility and design consultant.
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31 The team working on the water network feasibility and design study has to identify
further criteria to address more accurately the water networks condition such as the
pipeline type, age of the network, pipeline sizing, water gravity distribution verses water

pressurized distribution, etc.

32 Zones that do not have wastewater service are required further investigation by the
Consultant carrying out the wastewater network fea sibility and design study, where
expanding wastewater service is considered a priority but cost effectiveness of the

expansion should be assessed in compassion to other investment options.
Interventions Analysis

33. A set of policy, management and operation, infrastructure investments, and household
infrastructure interventions were examined throughout the study. These interventions

were analyzed according to a set of criteria to develop the interventions short-list.

34. The screening criteria included: a. addressng a key factor of under-consumption,
intervention cost reflecting the technical and management complexity of the intervention,
the ability of intervention to improve the operation and service level of the utility, the
political and social constraints that will affect implementation, and whether the

intervention is being considered by the government, donors and other groups.
35. The short-listed interventions are:

I. Improved water utility operational systems - including improved information

system and modelling for rationing schedule and setting pumping pressure,
implementation of assets management system, capacity building and certification

program for utility operators, and meters replacements.

II.  Splitting the households that are connected to one shared meter to reduce water

payments, and consequently increase public system use.

. Awareness program on water issues, water potability of available supplies, and

participation in reducing leakages through filing complaints with the utility.

IV.  Restructuring water tariff to achieve O&M cost recovery and keep crosssubsidy

to benefit the poor.
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V. Improving water storage to address quality and quantity issues , and

rehabilitation of plumping systems of poor households.

VI.  Geographically targeting the network rehabilitation and zonin g in poor areas.

36. In discussion with the MCA -J and the MCC, it was agreed to conduct the cost effectiveness
analysis for interventions 1 and 2 above. As these interventions are considered or will be
considered by the planned initiatives of the management contract preparation and the
Wor | d Bank study o0Jordan WaBasedanAi dWaSt edvpnd e

recommended to examine these interventions under the other planned initiatives.

37. Interventions 3 and 5 0 Awareness program on water issues and improving water storage
to address quality and quantity issues. The main objective and benefit of these two
interventions is to improve water potability and water potability perception at the
household level, to advance the use of the cheaper public water system, g@rticularly by the
poor . The i mplementation of the interventionsé
various stakeholders, community based organizations, women organizations, public
figures, and utility management and operational teams. Because of the overlap in
objective and actors involved, the agreement was to combine the two interventions. The
intervention OHousehold Infrastructure and Kno\

in the cost effectiveness analysis.

38. Intervention 4 - Restructuring wat er tariff to achieve O&M cost recovery and keep cross-
subsidy to benefit the poor - The water tariff in Jordan addresses policy issues of cross
subsidy between different users groups and among the residential water users to provide
subsidy to the low consumers. However, the tariff does not specifically target poor based
on geographic location, land use zoning, or household areas, or household facilities.fi it
only targets based on quantities on water consumed. This intervention already is being
considered by the government of Jordan and the Ministry of Water and Irrigation. The
details of the policy consideration of tariff restructuring are not known, and therefore
could not be analyzed here. These policy considerations may include: geographic location,
user group, level of consumption, land -use and municipal zoning, household size and
infrastructure. A targeted subsidy to poor consumers could be designed considering some

of these policy aspects.
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39. Geographic targeting in poor neighbourhoods and zones - As discussed in OPri
I nvest ment Zones, 6the neighbourhoods in Zarqga
to poverty, complaints density, and population density. In order to improve water
availability (duration and frequency of service), poor neighbourhood zones came out as
high priority assuming the nature of the rehabilitation directly improves duration and
frequency of service. The MCC water supply system project (P1-B) scope includes
hydraulic analysis of the system, modelling, and restructuring the network to work
according to pressure zones. The pressure zones may not coincide with the priority
neighbourhood zones, however, giving attention to restructuring the network in the

priority investment zones by the P1-B team, will provide immediate benefits t o the poor.
Cost Effectiveness of Interventions

40. A summary of the interventions cost effectiveness is presented in the table below:

Intervention Cost Effectiveness

Utility Operations Improvement 6
Splitting High Consumers HH Sharing One Meter 3
Household Infrastructure and Knowledge 6
Improvement

41 We strongly recommend incorporating the Utility Operations Improvements intervention
in the corporatization and management contract program. The indirect benefits of this
program go beyond the identified benef it s t o the poor and incl ude
and sustainability of the investment, and providing the tools to operate the systems

according to the envisioned design and international best practices.

42. The Splitting High Consumers Household Sharing On e Meter intervention was analyzed
for household sharing a water meter, and showed big potential. However, the legal and
institutional aspects of splitting theses households will have to be considered further in
addition to the wastewater connection fees. The access to water and wastewater

connections by poor households is being addres
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and Wastewater Output-Based Aid Studydé and we recommend

further analysis by the World Bank team.

43. The Household Infrastructure and Knowledge Management intervention has several
benefits. It addresses water potability and reduction of illnesses. It can target poor areas
and under-consumers that will be renovated so the benefits of MCC investment are fully
realized in these areas. It builds awareness around potability and leakage reduction, and
participatory approaches to improve utility efficiency. The indirect benefits of this
intervention, particularly related top awareness and capacity building components
provide benefits that are beyond the direct benefits to the poor identified in the cost

effectiveness analysis. We recommend this intervention for phase 2 and program design.
Household Infrastructure and Knowledge Improvement @ Interventions Components
44. The intervention will comprise of three components:

1 Household Infrastructure Revolving Fund

i Awareness Program

9 Capacity Building, Training, and Technical Assistance

45, This intervention is recommended for phase 2, to design the components, identify
implementation mechanis ms, test the potential benefits, and work out the considerations

for implementation.
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1 INTRODUCTION

The Government of Jordan (GoJ) through the Millennium Challenge Account - Jordan (MCA-J)
within the Prime Ministry is seeking financing from the Millenniu m Challenge Corporation
(MCC) for investments to increase the availability of water for municipal use by lowering non -
revenue water losses and freeing fresh water currently used by agriculture through the

substitution of treated wastewater.

The Study of the Benefits to the Poor of Millennium Challenge Corporation Financed Projects
in the Water Sector was assigned to ECO Consultin August 27t 2009 by the Government
Tenders Directorate in the Ministry of Public Works & Housing . The study will provide
inform ation to GoJ and MCC to estimate by whom this newly available water is likely to be
used. The study will also provide GoJ and MCC with the costeffectivenessanalysis of several
possible interventions with the potential to improve the likelihood of the po or to benefit from
proposed water investment projects. Optionally at a later phase, the study will provide
information on the most costeffective intervention suitable for MCC financing and ready for

project implementation.
11 PROJECTBACKGROUND

In 2008, Jorcan completed a constraints and sector analysis that highlighted key challenges to

long-term, sustainable economic growth in Jordan. Jordan also conducted a broad, partick

patory consultative process that includwed town
governorates. These inputs identified the availability of water as a constraint to economic

growth. In July, Jordan hosted a broad stakeholder workshop to identify key problems that

might be addressed by an MCC investment in the water sector.

Baed on the workshop results, Jordan developed a
non-revenue water and increasing wastewater treatment and reuse and submitted it to MCC
in November 2008. The proposed water delivery and wastewater projects focused on Zarga
Governorat e, one of Jordands poorest governorate

cities.

MCC seeks to support projects that have the mo
growth and poverty reduction. Therefore, in February 2009, MCA -J developed a Concept
Paper assessment that proposed to the Government of Jordan four projects to achieve these

objectives. MCA-J is targeting investments in the water sector to increase water availability for
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municipal use through lowering non -revenue water losses and freeing fresh water used by

agriculture through substituting it by treated wastewater. However, it is of high importance

for Government of Jordan and the Millennium Challenge Corporation (MCC) to ensure that

this additional water supply will

be reaching the poor (under consumers) to maximize benefits

and to implement the feasible potential intervention in a cost effective manner.

A summary of the four proposed projects are listed below:

No. [Project Activity Objective

1 |Zarga Governorate To convert the existing pumping supply in major areas in Zarqa
Water System government into gravity feed by separation of distribution pipes from
Restructuring and transmission pipes, replacing aging distribution and tertiary systems
Rehabilitation up to water meters and increasing storage capacity of reservoirs which

will reduce NRW from 54% to 25%, reduce pumping cost and increase
per capita consumption from 56 Ipcd to 93 Ipcd.

2 |Zarga Governorate To extend the coverage of the wastewater system in Zarqga
Wastewater System Governorate to areas not currently served and increase the collection
Reinforcement and capacity of the main conveyors and trunk mains to serve until the year
Expansion 2025 which will solve health and environmental problems and

increase the connection rate from 72% to 90%.

3 |Expansion of Zarga To accommodate additional wastewater flows from Zarga
Governorate Governorate until the year 2025 by expanding the AS-Samra WWTP
Wastewater treatment  [plus construction of conveyor lines through the negotiation with
capacity SPC/BOT company.

4 |Zarga Governorate The project includes wells rehabilitation components and investment
Wells Rehabilitation program for Zarga and Azraq basins.

1.2 OBJECTIVES OF THESTUDY

As per the RFP document, the Study of the Benefits to the Poor of Millennium Challenge

Corporation Financed Projects in the Water Sector has three principal objectives:

Objective 1 0o Distribution of Potential BenefitsQuantify the share of benefits arising from the
MCC investments accruing to poor households and in particular to the poor on average
consuming at or less than 75 liters per capita per day of water in total from network sources.
Equivalently, validate the extent to which the current state of the water distribution

infrastruc ture, its management and performance contribute to avoidable cost burdens upon
the poor and to the under-consumption of water having health, medical expenditure and

work -related consequences.

Objective 2 0 Cost Effectiveness and Feasibility of Potentiderventions Estimate the cost

effectiveness of possible interventions (nitially proposed in Table 1 andin the Inception Report
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and elaborated and revised in Section 6) that might enhance the share of benefits aceuing to
the poor and under-consuming households from increases in urban water supplies and
provide assessments of the efficacy of each. Based on cosffectiveness and feasibility, present
a recommended course of action for the implementation of interventions possibly to

complement MCC -financed investments in urban water infrastructure.

Table 1Preliminary List of Interventions for Cost -effectiveness and Feasibility Assessment

Interventions to improve quantity of network water avail able to under-consuming poor

1. Redefine relevant governorates allocation of water Listed in the RFP
2. Build improved information system and modelling for setting
rationing schedule and setting pumping pressure
3. Geographically target MCC financed improvements of the distributi on
network
4. Constraints on high quantity consumers (meter repair, more
progressive tariff, etc.)

5. Improve the productivity of the existing water resources Suggested for

6. Develop new water resources discussion with

7. Reallocate fresh agricultural water and substitute it with treated MCA -J
wastewater

8. Introduce and subsidize water harvesting
Interventions to improve under -c onsumi ng p o o rabilith @ou gilzeh petwdrk @ater

available

9. Tariff adjustments Listed in the RFP
10.Subsidize household water storage for the poor

11.improve water quality

12.Improve the perception of water quality

13.ntroduce and subsidize gray water reuse system in the poor Suggested for
household discussion with
14.Promote healthy habits through awareness campaigns MCA -J

Objective 3 - The preparation of an investment proposal that presents a strategy to implement
one identified recommendation for enhancing the relevance of selected improvements in
urban water infrastructure to poor households and that would be suitable fo r consideration by
MCC as part of the prospective Compact with Jordan. The prepared project must have GoJ
support confirmed through MCA -J. The costeffectiveness of the project must be objectively
and readily verifiable. The project should take into account gender and/or other relevant

social dimensions associated with water consumption and household hygiene and sanitation.
The project would also need to satisfy MCC requirements governing the suitability for

investment.
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It is worth noting that according to WHO, the basic need for water includes water used for
personal hygiene, but defining a minimum has limited significance as the volume of water
used by households depends on accessibility as determined primarily by distance and time,
but also including rel iability and potentially cost. Accessibility can be categorized in terms of

service level.

A summary of the degree to which different levels of service will meet requirements to sustain
good health and interventions required to ensure health gains are maximized, according to

WHO, is shown in below table.

Table 2 Summary of requirement for water service level to promote health 1

Service level Access measure Needs met Level of

health
concern

No access| More than 1000m or | Consumption & cannot be assured| Very high

(quantity 30 minutes total Hygiene & not possible (unless

collected often collection time practised at source)

below 5 I/c/d)

Basic access Between 100 and Consumption 8 should be assured High

(average quantity | 1000m or 5 to 30 Hygiene & handwashing and

unlikely to | minutes total basic food

exceed collection time hygiene possible; laundry/

20 l/c/d) bathing difficult to assure unless

carried out at source

Intermediate Water delivered Consumption & assured Low

access through one tap | Hygiene 0 all basic personal and

(average quantity | onplot food

about 50 l/c/d) (or within 100m hygiene assured; laundry and

or 5 minutes total bathing
collection time should also be assured

Optimal access Water supplied Consumption & all needs met Very low

(average quantity | through multiple | Hygiene & all needs should be

100 l/c/d and taps met

above) continuously

Table 2 indicates the likely quantity of water that will be collected at different levels of
service. The estimated quantities of water at each level may reduce where water supplies are
intermittent and the risks of ingress of contaminated water into domestic water supplies will
increase. Where optimal access is achieved, but the supply is intermittent, a further risk to

health may result from the compromised functioning of waterborne sanitation systems.

1 Domestic Water Quantity, Service Level and Health, World Health Organization, 2003
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Therefore, as discussed and agreed in the Inception Report, areasonable threshold of water

under-consumption will be assumed to be 50 l/c/d instead 75 I/c/d initially proposed in the

RFP.

1.3 TASKS AND DELIVERABLES

The main tasks and deliverables of this Study are summarized in the following table according

to the approved Project Work Plan (included in Annex A ):

Table 3 Tasks and Ddiverables

[TAsk _ [DELvERABLE |

Task 1: Preparatory Work

Inception report including:
1 Detailed methodology and approach
Detailed workplan
milestones/deliverables
Data requirements and availability
Outline of diagnostic report
Overview of secondary literature review (social,
institutional and regulatory contexts).

= —a —a —a —a

(9 weeks after mobilization, Novembe,12009)

Task 2: Analysis of Network Water
Under-Consumption

Study Note 1

(10 weeks after mobilization, November222009)

Task 3: Assessment of Inervention
Options

Diagnostc Report
(6 months after mobilization, Marc8st, 2010)

Initial findings presentation to Study Stakeholdens March 1%,
2010
Decision by MCC on moving to phase Il by 16th March

Optional

Task 4: Preparatory Work for Project
Preparation

Inception Report Revision

(5.6 morths after mobilization, MarcR1st, 2010)

Task 5 Project Preparation

Consultant Diaries
(6.9 months after mobilization, Aprif 2010)

Project Preparation Final Report
(7.7 months after mobilation, April 12h, 2010)

This Diagnostic Report is part of the Task 3 of the consultancy services for the Study of the

Benefits to the Poor of Millennium Challenge Corporation Financed Projects in the Water

Sectorand addresses the following two objectives of the study as per the RFP
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Objective 1:

©® Who are those consuming less than 50 liters per day per person?
o What portion of these people are poor as defined by the national poverty line?

o What are other key social and demographic characteristics of these people

(gender, age, ethnicity, etc.)

o Can the under-consuming poor be characterized in ways that might assist
assessments or the targeting (and expost evaluation) of project

implementation?
@ Where are the under-consumers?

o Are the under-consumers disbursed throughout the relevant governorates or

concentrated in definable geographic areas?

© Measure the correlation between the location of sizeable physical water lossegage of
water network/supply hours/ network pressure  in the water distribution network a nd

under-consumption of water by poor households.

© How do various factors shape the distribution of benefits to the under -consuming

poor?

o What are the relevant factors which determine the share of incremental water

benefit to the under-consuming poor?

o Which factors have the greatest effect on determining the share of incremental

water benefit to the poor?

o The answers to these questions will include regression analysis with
consumption as the dependent variable and independent variables including
but not limited to household storage capacity, local water network condition,
operational conditions/constraints, income levels, governorate allocation, and

tariff.

© What share of benefits arising from the MCC investments accrue to those consuming
less than 50 liers per capita per day of network water and what percent of these

household are poor?
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Objective 2:

@ What is the cost-effectiveness (change in share of water going to underconsumers per

US dollar) of possible interventions?

o For interventions that might directly target individual under -consuming
households, what is the relative trade-off between increases in water

consumption and cost of operations and intervention administration?

o For interventions that are not directly targeting individual households, f or a
given increase in the share of incremental water going to under-consumers,
what factors principally determine the cost of each intervention to achieve this

increase?
© What is the feasibility of executing each intervention?

o Do factors such as projectcomplexity, political interest/opposition, required
timeline, etc. make the projects more or less likely to be implemented

successfully?

@ On the basis of cost effectiveness and feasibility, which intervention should be

developed as a project?

© To improve access of the poor to project benefits, are there zones in Zarga and Rusieffa

that should receive priority status for network rehabilitation?

o This information will be used as one criterion for selecting the specific parts of
the network to be rehabilitated under MCA-J 6 s Net wor k | mpr ovemerl
and provided to a separate consultancy assessing the engineering feasibility of

the distribution network project.

© Given research conducted, are MCA-J Monitoring and Evaluation indicators presented
in the Concept Pgper appropriate? What should MCA -J's monitoring targets be? If
targets cannot be determined with current data, what are the formulas for determining
these targets once inputs are available?What strategy should MCA -J purse to track the
outcome of the project related to rehabilitation of the water network, expansion of the
sewage network, and all other relevant indicators included in Annex 7 of the Concept
Paper (primary/secondary data collection required, frequency of data collection,

arrangement for analysis, etc.)?
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1.4 LAYOUT OF THIS REPORT

This report is divided into 7 sections in addition to the Executive Summary section and is

structured as follows:

Executive Summary:

Section 1(this section):

Section 2:

Section 3:

This section provides summary of the diagnostic report analysis,
findings and recommendations related to all conducted analysis and
econometric modeling for under consumption and priori ty investment

zonesand interventions analysis, assessment and recommendations

This section provides introduction and background to the study and
review of the study objectives. The section provides briefing on the
overall project approach and tasks and activities according to the

project work plan.

Provides background information on the project study area, local
context, including social, demographic and economical activities
contexts, and water and wastewater situation. The section includes
description also on local health and gender issues relevant to the

study.

This section "Under-consumption Analysis" is divi ded into three sub-

sections: Assessment of Middle Governorates historidehking water

allocation and Assessment of Zarga Governorate Drinking Water

Distribution affecting Uhderconsumption and the Under- consumption
analysis from the econometric modwmtalysis The first sub -section
provides details of conducted assessment of Middle Governorates
historical drinking water allocation, provides overview of historical
bulk water supply and demographics, and conducted correlation
analysis for Middle Governo rates in addition to testing of factors and
listing those influencing water allocation and distribution. The second
sub-section includes an assessmentof Zarga Governorate drinking
water distribution affecting under -consumption along with historic
overview of bulk supply and zones billing, demographics and water
resources and supply. The sub-section includes also conducted
correlation analysis for Zarqa Governorate drinking water distribution

and testing of factors affecting water distribution and consumption in
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Section 4:

Section 5:

Section 6:

Section 7:

addition to findings and conclusions. The third and last sub -section
provides the detailed analysis and findings of under -consumption
analysis from the conducted econometric modeling analysis and lists
factors determining the share of incremental water to the poor,
provides review of the overall approach for conducting the analysis
and data sources and limitations. The sub-section provides description
of the used econometric models and describes the condwcted detailed

analysis and findings and conclusions.

provides review of conducted benefits analysis including benefits to
Zarga Governorate consumers, benefits to Zarga Governorate under

consumers, and benefits to Zarga Governorate poor under-consumers.

Describes analysis methodology, criteria and rationale for categorizing
the priority investment zones for the project study area for both water
and wastewater investments, and highlights the used criteria
parameters and weighting factors, data availability issues and
limitations , and conducted analysis and tabulations for identifyin g
priority zones.The section includesreview of conducted analysis for
different scenarios andthe produced GIS maps for the prioritized zones
and describes how the results should be used by the consultants

working on the feasibility studies of the MCC investments.

This section focuses onthe conducted interventions analysis, proposed
list of interventions, and review of the evaluation criteria and selection
approach leading to the short-list of interventions based on the
conducted screening process, results from the household survey and
consultation process with senior water officials and other ongoing
relevant programs. The section provides assessment of each of the
shortlisted interventions, de scription of their components, costs
estimations and methodology for implementation in addition to the

cost effectiveness analysis for each of the shortlisted interventions.

This section provides review of the MCC proposed monitoring

framewor k, recommended madifications, and proposed revisions.
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Section §Annexes) includes the following Annexes:
1 Annex A Project Work Plan
9 Annex B Econometric Analysis
9 Annex C Socio-Economic Analysis

9 Annex D Priority Inve stment Zones Analysis
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2 STUDY AREA BACKGROUN D
2.1 GEOGRAPHIC ZONE

It was agreed with MCA -J that the project study will cover Zarga governorate for all data

analysis related to:
0 Under-Consumption of Water analysis
0 Priority investment zones
o Cost Effectiveness and Feasibility of Potential Interventions
0 Benefits arising from MCC investments in Zarga to the under-consuming poor

However, and as agreed earlier at the inception phase of the project, the project team has
looked at the drinking water allocation at the macro level for the Middle G overnorates in order
to assess ifthe water network system interconnectivity between Middle Governorates affects
distribution of benefits to the poor living in these Governorates. This has been completed
through conducting a global assessment of drinking water allocation explained further in

section 3.1

In addition, a high level assessment of benefits arising from MCC investment indirectly t o the
middle governorates will be completed based on the aggregate benefits estimated for Zar@

governorates (seesection 3.1for further details).
2.2 ZARQA GOVERNORATE LOCAL CONTEXT
2.2.1 Social Context

Population

Jordands population has i@&ax pladdrde dt of r5.mM® 4mill I miolnl ii
rapid growth has two sources: high birth rates and large waves of migration. Between 1952

and 1979 the Jordanian growth rate was 4.8%, although between 2000 to 2004, this dropped to

2.8% per annum, and between 20040 2008 it dropped further to 2.3% per annum. This drop

can mainly be attributed to lower fertility rates - from 5.6 to 3.6 between 1990 and 200&ue to

family and reproductive awareness programs by the government. Although demographic

growth is slowing, total population is expected to reach almost 7 million by the year 2015.

Urbanization has become a core fact of life in Jordan; the number of citizens living in urban
areas almost doubled from 40% to 79% between 1952 and 2002, droppindgo 72.1% by 2004.

Amman, Zarga and Irbid combined make up 71.4% of the Jordanian population, as of 2008.
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Between 1994 and 2004, the overall population growth rates within Amman and Zarga
Governorates were approximately 2.1% and 1.9% annually, respectively. Approximately 38%
of the countryod6s population Iives in Amman, and
Zarqga. Within Zarga 95% of the population lives in urban areas. The average household size

in Zarga is 6.07 people (as of 2004). Across Jordan the average numbés 5.4 people, as of 2004.

The Zarga governorate is located to the North-East of Amman. It consists of 4,080 sgkmAs a
close neighbour of Amman, daily work commuters from Zarqa to Amman number in the
hundreds of thousands. Zarga has also been placed hidn on the government development
agenda, with an Industrial and Free Zone, as well as concessions for largescale real estate
projects. The governorate currently consists of two major universities: Al -Hashemite
University which is public, and al -Zarga Univ ersity which is private. Other landmarks include

historic sites, and the Zarga River.

The two | argest cities in the Zarga governorate
popul ation at about 52% of t Zarga quud\Rasedaameratsd e 6 s t C

amongst the most densely populated subdistricts in the study area.

Table 4 Population within certain Zarga Districts

Jordan 5,103,639
Zarga Governorate 764,650
Dulayl 6 Sub District 32,606
Russeifahd Sub District 268,237
Beirein 0 Sub District 11,899
Hashemmiyyeh 46,311
Azraq 9,021
QasabetEzzarga 450102

Source: DO2004 Census
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Table 5 Percentage of NortJordanians within certain Zarga Districts

Sub-District Total No. of Non - Percentage of Non-
Population Jordanians Jordanians
Dulayl 36,360 10,180 27.90%
Russeifa 229,130 30,060 10.50%
Hashemiyyeh 51,640 1,510 2.90%

Source: DO&004 Census

Within Zarga, the subdistricts of Dulayl and Russeifa employ a high rate of non-Jordanian
(principally Egyptian and Sri Lankan) personnel. However, there have been reports of conflicts
between these foreign personnel and local workers, resulting from the belief that these foreign

personnel are using excessive amountsof water, putting strain on the water delivery system. 1!
Poverty

A Department of Statistics Study covering the 2002-2006 period said a Jordanian needed JD46 a
month on average in order to meet subsistence requirements (JD26 on essential norfood
products and JD20 for food).

As such, the Household Income Survey conducted by DoS in 2006 indicated that the national
poverty line rose from JD392/ person a year in 2002 to JD 556/person a year in 2006; an
increase of JD164 or 41.8%.

The average family spending on foodstuff increased by 11.9%, while the food price index
increased by 29.6%, which means that the average food consumption of the families surveyed
decreased by 14% during the years 2002006 (or that much cheaper food options were chosen
over meats and fruits and vegetables), according to analysis by HE SamerTawil, former

Minister and Trade in an August 2007 Article .

During this time, the average family consumption of vegetables, meat and poultry, cereals,
fruits, dairy products and eggs decreased by 326, 20%, 19%, 15%, and 12% respectively.
Concomitantly, spending on fuel and electricity, transport and telecom, and education

increased by 71.3%, 46.4% and 39.2%, respectively.

lAugust 2008, fAWater Management Pr ogr a rinZarqaj BalgataidéadstiadSdcioe -Gover nor at e
Economic Baseline Survey in the Water Supply and Sanitation Sector: D raft Final Report (Volume | )0
Consulting Group
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Table 6 Incidence of poverty

Governorate 2002 2006
Kingdom
Amman 9.2 9.4
Madaba 10.7 10
Irbid 13.8 12.1
Ma'an 24.1 12.7
Zarga 22.3 14.9
Balga 17.8 15.3
Aqgaba 15.2 15.4
Jerash 18.4 16.7
Ajloun 9.7 17.7
Tafeela 10.6 19.1
Karak 12.2 21.7
Mafraq 25.4 23

Source: DOSKingdom Indicators, 2006

The 14.9% poverty rate is spread out over the Zarga governorate with some pronounced

poverty pockets. These include the Azrag district with almost 10% (see Table 7) of homes

being temporary in nature (though with a total population of only just over 9,000 people in

2004). The monthly family income in Zarga in 2006 amounted to 390 JD, in stark comparison

with the Hashemite Kingdom of Jordan, which is 518 JD per family, monthly.
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Figure 1 Monthly Average Family Income per Area, Zarga, 2006
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Source: DOSIncome and Expenditure Survey, 2006

As the above map and table clearly indicate, reg

monthly income, of 502 JD, while the lowest earning di strict was Dulayl at 316 JD monthly.

In 2004, the Ministry of Planning and International Cooperation study on Poverty Pockets
placed several areas within the Zarga governorate amongst the poorest in the Kingdom. These
included Beirein, Azrag and Hashemmiy a. When the study was redone in 2006, however,

these areas were removed from the Poverty Pocket list.

Due to the fact that the DOS income and expenditure data is not significant on the
neighbourhood level, an independent DOS report about Zarga created a new "assetbased"
indicator as a proxy for the poverty levels by neighbourhood. The DOS indicator is based on
the 2004 Census data, taking seventeen categories into consideration and ranking it on a 4

scale.
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Figure 2 DOS Poverty Indicator , 2004Census Based

31-4
[] Zarqa Subdistrict

18 Kilometers

Table 7 Number of Buildings per Building Type, 2004 (%)

District/ Amarah Dar Villa Barrack  Tents Establishments Under Other

Use (%) (%) (%) (%) (%) (%) Construction (%)

(%)

Azraq 4.9 73.8 7.5 0.4 9.9 9.2 0.8 0.90 100
Russeifah 27.9 67.5 0.1 0.0 0.1 3.4 1.2 0.00 100
Dulayl 4.9 84.9 0.2 1.1 1.0 6.7 1.2 0.00 100
Beirein 19.5 74.1 0.2 0.4 0.1 4.2 1.5 0.01 100
QasabetE 39.8 52.6 0.3 0.1 0.0 5.6 1.5 0.00 100
zzarga
Beirein 1.9 90.2 0.1 0.0 0.1 4.0 3.8 0.00 100
Grand 30.1 62.8 0.2 0.2 0.4 4.8 1.5 0.03 100
Total

Source: DO$2004 Census

As the above table shows, the vast majority of buildings in each sub-district (with the
exception of QasabetEzzarga) are Dars. In QasabetEzzargehowever, they make little over half
of the buildings in the district (with another 39.8% being Amarahs). Beirein, however, is almost

exclusively made up of Dars, at 90.2% of all buildings in the governorate
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Figure 3 Room Occupancy Rate per District, 2004 (%)
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Source: DOS$S2004 Census

As the above figure makes clear, the vast majority of people in Zarga have between 1 to 2.5
people per room, for example A z r hag 79% of its population between 1 to 2.5 people per
room. It is also indicative that the vast majority of people in each district (that is, 80% or more,
in each district), have 1.5 people, or more, per room. This shows that many residences in Zarqa
suffer from overcrowding; and in places like Azraq, the situation is drastic with quite a

significant portion living in rooms with 6 other people.
Education

In 2002, Zarga had the second highest literacy rates of the governorates in Jordan, however, it
had the lowest combined primary, secondary and tertiary enrolment rates, implyi ng that,
without proper actions, it would see its ranking in literacy drop significantly in the future. 1By
2004, 56.8% of young people were enrolled wither in primary, secondary or tertiary

education.2
Employment and Unemployment

While in 2004 in Zarqa there were 165 thousand total employed, or 36% of the population
above 15 years old; the unemployment rate has been rising The increase in unemployment
registered in Zargaindicate that the living conditions must have become more difficult. In 2004,
the male unemployment rate in Zarga was 16.2%; compared to the female unemployment rate
of 38.8%.

! Jordan Human Development Report, 2004, UNDP
2 DOS, Population and Housing Census 2004
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Figure 4 Unemployment Rate, 2004 by Neighbourhood
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116 19.9%: Moderate

208 33.9%: High

The highest rates appear to be in Birein and
Zargasubdistricts.

Health

Two st udi e s studytahdethe Mark IBank Poverty Report, 2004how that the lack of
water in Jordan is one of the main issues exacerbating water associated illnesses, particularly
diarrhea in children (a problem caused by both lack of water and poor quality water). While
the poorest groups in Jordan would, as expected, have the highest infant mortality rates, the
water problems greatly exacerbate this issuetMost of the diseases found in the Zarga
Governorate are gastrointestinal (mainly diarrhoea; with 6% of homes report ing cases)

although other diseases such as Hepatitis are also found. Amoebic infections are found

tAugust 2008, fAWater Management Pr ogr aninZarqajBalgatamdéMadsbadSdcioe -Gover nor at e

EconomicBasel i ne Survey in the Water Supply and Sanitation Sector: Draft
Consulting Group
ECO CONSULT THE STUDY OF THE BENEFITS TO THEPOOR OF MILLENNIUM CHALLENGE CORPORATION

FINANCED PROJECTS IN THEWATER SECTOR
DRAFT DIAGNOSTIC REPORT
APRIL 12,2010

40



particularly in students; many maintained this was due to poor hygienic conditions in schools,

as well as the dirty water supplied by WAJ and dirty water tank s1

There are also cases of kidney stones; a significant percentage of children developed kidney
diseases, most probably from the impure water. A school official pointed out that annually 2 -3
children suffer from a kidney related illness or kidney failure in her school alone. There are
also a rising number of people who have contracted cancer, made worse by the absence of
adequate medical services. The bathrooms in the schools have no water, and students do not
know how to deal with a situation such as this . Of the homes that utilize the governmental
water system in Zarga, approximately one quarter do not understand the fundamental steps of

cleaning their water tanks.

Figure 5Incidence Rate of Diarrhea, per 10,000 People, Amman andZarga, 2008
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Source: MOH
Hygiene

The lack of water leads to poor hygiene standards among the inhabitants of Zarga. In addition
to the many problems faced by students previously mentioned, the lack of water (as well as
proper hygiene practices) has led many students to suffer from lice; approximately 17% do not

brush or take other care of their teeth, 7.5% do not wash their hands during meal time and

YAugust 2008, fAWater Management Pr ogr arinZarqaj BalgataidéMadstiadSdcioe -Gover nor at e
Economic Baseline Survey in the Water Supply a nd Sanitation Sector: Draft Final Report (
Consulting Group
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5.6% do not wash hands after going to the | atri

based StudentHed t h Sa@r vey. 0

Some women placed cotton (used for medical purposes) inside the tip of the tap, as an
improvised filter. Knowledge of the link between diseases and hygiene is weak, for instance,
many people wash their vegetables in the highly polluted/dirty Zarga River. Many people
also dump their trash outside of garbage cans, and it is apparent there is little regard for the

environment. 2
2.2.2 Water

Water poverty is one of the most pertinent cases of poverty within Jordan. The MENA region

is a very arid part of the world, and this can be clearly illustrated in Zarqga, with its poor, and

inequitable, supplies of water.30Onl y on o&6Water Day,d i s watber sup|
hours during the day). 4 The water network is outdated and dilapidated, suffering from leaks,

broken sections and extensive rusting. Zarqads
population increases as well as inter-governmental immigration, has put additional strains on

this weak system.s

Most of the Middl e Go wnmrecteddoraavater saircen9% sfd@mesaimr e c o
Balga Governorate and Zarqa Governorate are connected to a network, dropping to 90% in
Madaba.¢

On average, the Water Authority of Jordan (WAJ) supplies each family with 2 cubic meters of
water weekly, meaning that many residents have to purchase their own water.”’However,

according to the survey conducted by DOS for the MCC Corporation, the average resident of

YAugust 2008, fAWater Management Pr ogr a rinZargaj Balgatahdéadsbia,dSdcloe -Gover nor at e
Economic Baseline Survey in the Water Supply and Sanitation Sector: Draft Fin al Report (Volume | )0 GFA
Consulting Group

2August 2008, AWater Management Pr ogr aninZargaj BalgatamdéadsbiaSdcioe -Gover nor at e
Economic Baseline Survey in the Water Supply and Sanitation Sector
Consul ting Group

% Millenium Challenge Account, 17 November 2008, Jordan, Country Concept Paper

4August 2008, fiwater Management Pr ogr arninZargajBalgatamdéadsbadsdcioe -Gover nor at e
Economic Baseline Survey in the Water Supply and Sanitation Se ctor: Draft Final Report (Vol ume |
Consulting Group

SAugust 2008, fAWater Management Pr ogr arninZargaj BalgatamdéadskiaSdcioe -Gover nor at e
Economic Baseline Survey in the Water Supply and Sanitation Sector: Draft Final Report (Volume I1'1)o0o GFA

Consulting Group

August 2008, AWater Management Pr ogr arninZargaj BalgatamdéadsbiadSdcioe -Gover nor at e
Economic Baseline Survey in the Water Supply and Sanitation Sector
Consulting Group
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Zarga consumes 265 litres of water annually. The DOS survey for the MCC Corporation result
is the higher estimate of the two figures, perhaps due to different research methods and

guestions asked.

The vast majority of homes (around 95%) are connected to a water meter; in Balga Governorate
and Madaba Governorate this increases to 99% and in Zarga 94% of homes &ve water meters.
Families and neighboring homes do share water connections, supplies and meters,
occasionally, (approximately 5% of neighbors share water meters). In Zarga, 6% of homes
share a water connection® In the survey conducted by DOS for the M CC Corporation, 37.5%

of households shared a meter with at least one other household, in Zarqga.

The lack of water in Jordan is obviously exacerbated during the summer months, with almost
all households going without water for long lengths of time. The rate of water supply, per

week, is, for Balga, Madaba and Zarga respectively, 2.91 days, 1.55 days and 3.24 days.

Demand for water during the summer, from water tanks specifically, jumps 12% and 17% in

Zarga and Russeifa, respectively. Water prices from theseprivate sources are not moderated

by oversight or government al action; many peopl
deals than those without. While most Jordanians have to pay 4-7 JD per cubic meter, this can

rise to 8 JD per cubic meter in Zargaand Russeifa. Many individuals have to wait for up to 3

weeks to obtain water from this source; in summer and Ramadan, the waiting time increases.

The bias in water supplies, favoring those with high levels of disposable incomes, and urban
areas, has engadered resentment, and in some cases disputes, among the inhabitants of
Zarga. It should be noted that within urban Zarga, 91.6% of the population made use of the

public water network , compared with 87.9% of rural Zarqga.

Zarga residents, who took part in a recent study, the, Water Management Programme in the

Middle Governorates & Zarga, Balga and Madaba, SocieEconomic Baseline Survey in the

Wat er Supply and Sanitation Sector: Dr aft Fina
swimming pools at the 5 star hotels in Amman were emptied people would have enough

water to use. 6

1Aug ust 2008, fAWat er Ianmeandghe Middie Gov&momtgsr 1 Zarqa, Balga and Madaba, Socio

Economic Baseline Survey in the Water Supply and Sanitation Sector
Consulting Group

2August 2008, fAWater Management Pr ogr aninZarqaj BalgatahdeéMadshia,dSdcioe -Gover nor at ¢
Economic Baseline Survey in the Water Supply and Sanitation Sector
Consulting Group
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The lack of water leads to many issues of anger and resentment; many husbands cannot
provide adequate water for use by their families, engendering arguments, fights, and

sometimes divorces.!

Also, inadequate water supplies are a source of tension between neighbors, as some neighbors
are accused of wasting this scarce resource, and sometimes even stealing it; disposing of the

waste in cesspits might be a source of conflict in apartment buildings.?2

During 2006, WAJ stated that water usage per person amounted to 75 liters per person daily in
Balga, 67 liters per person daily in Zarga, and 76 liters per person daily in Madaba. Assuming
a typical home has 6 people, water and sewage would cost 31JD annually in Zarga, 39 JD
annually in Madaba and 32 JD annually in Balga. However, if each household consumed 100

litres per day, this price would double. 3

While different homes receive their water from a range of sources, from rainfall and springs
(unprotected source) to the governmental network and water containers (protected source).
Almost 80% of homes in the survey have the governmental network as their primary supply of
water. Of the 1214 people taking part in the DOS survey, (performed for the MCC
Corporation) the vast majority of respondents ( 97%)stated that they had a connection to the
public network, whereas in the DOS census almost 80% relied on this network. This is most

probably due to the larger sample size in the DOS census.

Over one third of Jordanian homes (as well as Zarga homes) treat or purify their water before
consuming it; before treatment, many have complained that the water contained too much salt

and chlorine, giving it a terrible taste.

As a result, four out of every five reside nts of Zarqa buy bottled water. This can cost as much

as 2 JD for 45 liters; those that cannot afford such a price, have no choice but to consume public

lAugust 2008, fAWater Management Pr ogr aninZargajBalgatafmdéadsbadSdcl e o-Gover nor at e

Economic Baseline Survey in the Water Supply and Sanitation Sector
Consulting Group

2 Ibid
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water.1 However, it should be noted that in the survey conducted by DOS for the MCC
Corporation, only a tiny minority (4%) of respondents bought bottled water (one possible
reason for this discrepancy could be the different ways in which the two surveys asked the

question).

As many people believe that WAJ water is insanitary anyway, they do not take the ne cessary
precautions to keep their water tanks hygienic, and in some cases even to place cesspits near

the water tanks.2

The overwhelming majority of survey respondents (99%) had a water storage device in their
home, each being able to hold (on average) 2.%ubic meters. Six out of ten people wash their
tanks according to the survey, Water Management Programme in the Middle Governorates o
Zarga, Balga and Madaba, SocieEconomic Baseline Survey in the Water Supply and
Sanitation Sector: Draft Final Report (Volume 1). The governorate with one of the highest
percentage of people who washed their tanks was Madaba (at 82%), but in Balga only 62% of

people washed their tanks, compared to 56% in Zarga.

Residents also believe that they are not getting a fair deal fran their tax, due to a lack of
transparency; many of the pipes are overland, making the possibility of excessive damage and
leakage much higher. Many inhabitants who live in high, mountainous areas have no choice

but to buy water tanks, as the low pressure of the pipes implies that the water cannot reach

uphill locations. Response times from the WAJ are also extensive, with one example whereby a
damaged pipe was not tended to until 10 days after the complaint had been registered; there is
also minimal coordi nation between the various agencies involved. Those that cannot afford

bottled water, have no choice but to drink filtered municipal water. 3
2.2.3 Wastewater and Sewage

Approximately 86% of Zarga is connected to a sewage disposal network; while a few of the

newer locations are not, thus leading to many people relying on cesspits. Most families drain

YAugust 2008, AWater Management Pr ogr a rinZargaj Balgatahdéadsbia,dSdciloe -Gover nor at e
Economic Baseline Survey in the Water Supply and Sani tation Sector: Draft Final Report (Vol
Consulting Group
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their cesspits monthly, putting. Ilreodert@aobtaita ai ns o

connection to the sewer, it may cost a family 400 JDt

In Zarga, approxim ately half of households drain their septic containers frequently; however
hiring the specialized truck for this purpose can cost (for one load) between 21 JD to 40 JD

(even though costs fluctuate with location and demand). 2

Much like the water supply system, the sewage disposal system urgently requires
modernization and repair . Aside from the consistent flooding from the sewage system, there is
noise pollution, horrible smells and an abundance of insects and other pests. Some farms are

located near the sewage system.
2.2.4 Gender and Water

The lack of water and poor sanitation standards are also a possible barrier to bridging the gap
in the roles played by men and women.3 Although there is little discrimination in water

provision between men and women, the signi ficant exception is when a woman is the leader of
the home; there have been impediments to women attempting to receive water from WAJ

when they lead the household.

Also, when it comes to the individual home, there is a clear bias towards certain tasks for each

gender; women have the duties of cooking, cleaning, bathing children, filling the water tanks

during OWater Day,d and determining how much w
considered the mandés duty to cont agatdenicleanthgover nm
car, order and purchase water services. Although, more women are making decisions

regarding buying extra water, ordering the waste disposal truck for cesspits, for complaining

to, and purchasing from, the WAJ. The task of cleaning the tank is varied across different

communities, with some having women, and others having men, do it.

TheWater Management Programme in the Middle Governorét@arqa, Balga and Madaba, Secio

Economic Baseline Survey in the Water Supply and Sanitation Seataft Einal Report (Volume 1)
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identified family care as the priority of women; water is carefully rationed during the week,
primarily for the care of the young members of the family, the sick, then water used for
internal consumption, after that for home ma intenance, after that hygiene and finally
gardening. More women are turning to plants that can survive with minimal water to cope
with the lack of water. The roles performed by men and women, relating to water are usually

absorbed and imitated by the young er generation, to be repeated when they are older.
2.2.5 General Economic Description

According to DOS, out of the 21,600 firms in Zarga, the vast majority of them were dealing in
retail trade (excluding automobile sales/repair) reaching almost 11,000 firms in 2 006, or 50.9%
of companies, far and above any other industry (the second biggest was manufacturing, at
2,549 firms, or 11.8% of firms, and the third biggest was the sales/repair of automobiles, at
almost 2,300 firms, or 10.6% of firms). However, it should also be added that while
manufacturing firms totalled only 11.8% of firms, they offer a high value added capability,
while retail trade offers a quite low value added.  30% of businesses in Zarqa concentrated in

an area called Wasat Al Tijaree:

Figure 6 Private Businesses per District 2006
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Figure 7 GDP/capita per Jordanian Governorate, 2002
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Comparing GDP/capita to other governorates, Zarga has one of the lowest GDP/capita rates

in the country (second only to Mafraq).

The GDP/capita decline in Zarqa over the period leading up to 2002 is reflective of an
unemployment jump witnessed in the Governorate rising between 9.7% in 1997 to 15.9% in
2002, although it dropped to 8.9% in 2004, compared to 22.8% in the rest of Jordan. National
unemployment reached 14% by the third quarter of 2009, up from 12.1% in the first quarter of
2009. Zarga accounted for 15.5% of this unemfpyment.
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3 UNDER CONSUMPTION AN ALYSIS

The MCA-Jordan needs to assess the benefits and costs of the proposed improvements to the
public water systems in Jordan, and, in particular, the Zarga Governorate. A second step in the
process is to examine the didribution of those benefits to residents of the Governorate, and
particularly to poor and under -consuming households. In order to accomplish th eseassessmens,
the value of those improvements to consumers must be determined. Almost 97% of the
households in Zarga are connected to the public water supply, and their consumption is metered.
However, since the public water supplies are not continuous and are sometimes very restricted in
the hours that supply is available, households may, and many do, choose to purchase water from
other sources, including water tankers, water treatment shops, bottled water, and other sources,
usually at much higher prices than charged for public water. Thus, estimates of the demand for

water from all these sources is required.

Moreover, Jordan is water-short, and a significant proportion of its households consume less that
the amount of water identified by the United Nations and others as necessary for a healthy
lifestyle . It is thought that many of these households are poor. It is hoped that the improvements
will provide additional low -cost water supplies to all Jordanians, but particularly to the poor and

under-consuming households.

The specific objectives of the analyses described in the following chapter, as definedin the RFP

are:

1. To estimate the total benefits of potential interventions designed to improve the
public water supply system in the Zarga Governorate;

2. To estimates the portion of those benefits going to under-consumers;

3. To estimate the portion of those benefits going to the poor, and and under -consuming
poor;

4. To examine the factors that determine the share of those benefits to the under
consuming poor.
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The approach that the ECO Consult team employed in the under-consuming analysis was as

follows:

1. Areview of all the available data and reports was undertaken in order to determine if
those data were adequate to accomplish the necessary demand analyses. These
resources induded the GFA Socioeconomic Baseline Survey, the Water Authority of
Jordan (WAJ) Consumer Satisfaction Survey and its attendant metering data, and the
Jordan Department of Statistics (DoS) socioeconomic census data.

2. The review indicated that the existing data sources were inadequate, since they failed
to provide sufficient information about household consumption from all sources,
socioeconomic data linked to specific households, and data on other important
variables.

3. A new household survey instrument was designed by ECO Consult , in consultation
with MCA -Jordan and DoSoersonnel, to collect the necessary data for demand
estimates. The survey of a representative sample of Zarga Governorate households
was completed in mid -December, 2009. Billing and water meter data were obtained
for the households in the survey from the WAJ.

4, Two econometric approaches were used: (1) an somewhatad hocapproach which
examined various aspects of both the data (including correlations among the data
coll ected) and consumption (in what is term
demand model based on the Almost Ideal Demand System (AIDS) approach which
included analyses of the demand for all sources of water and their interactions.

5. Results from the two econometric analyses were used to determine the benefits to
improving water supplies for the Zarga population as a whole, for poor households,
under-consuming households, and poor households that under-consume. The benefit
analyses and the econometric results were the basis for making intervention

recommendations.

The following sections describe in detail the data collected and analyses employed to accomplish
the MCC objectives, as well as to examine other aspects of water consumption in the Zarqga

Governorate.
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3.1 ASSESSMENT OFMIDDLE GOVERNORATES HISTORICAL DRINKING WATER ALLOCATION

3.1.1 Overview of Historical Bulk Water Supp ly

This section tries to investigate how domest.

governorates and in particularly among the Middle Governorates through conducting analysis
the historical data of water supply, water transfer quantities, wat er billed, income and economic
activities, population growth, urban and rural distribution of populations and NRW. The final
goal of this analysis is to understand how additional water supply would be allocated among
middle governorates and to realize what factors are affecting on how water allocation is made

among Jordands governorates.

Demand growth as a result of population growth is a key factor that is expected to influence the
amount of water supply among governorates. Population growth is driven by t he economic

growth and wealth iin Jor dafigdire 8 and Wigene 8 m iwhidh & &

as

clearly noticed that Amman, Ma f r populatiorivprodith ratesa n d

as well as income growth of household member. Amman and Agaba have the first and second

highest average income of household member in 2006 respectively. On the other hand, Mafraq

and Madan are ranked cor r etlemiotm bighestgaveyagedansome of e

household member in 2006, which means t hat
Madands member has a | ow income compared wi
household members of nMadve thechighaintame leltas of Anthman and
Agaba, they noticed high population growth rate than most other governorates also due to the

social context and the high ratio of population living in rural areas as illustrated in  Figure 10.
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Figure 8: Governorate population number and growth over 2001 -2008
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Figure 9: Average annual Income of household member and its total growth rate in 2003 and 2006
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Figure 10: Population distribution on urban and rural in 2005
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Over 2001-2008, the lowest growth in water supply was in Northern governorates ( Figure 11),
which also had the lowest per capita water supply (Figure 12), in addition to Agaba and Mafraq
which on the opposite to the northern governorates were enjoying the highest per capita water

supply in 2008 of 341 and 186 Ipcdrespectively.

Tafileh, Amman, Zarga and Balga had the largest growth in water supply which enjoyed
relatively average per capita water supply during 2001 -2008. The comparison of historical water
supply per capita and the growth rate in the water supply d oes not indicate that governorate with
low water supply rates noticed an improvement in water supply quantities. The middle
governorates had witnessed almost the largest growth per capita water supply although they
have significantly higher per capita wate r supply than the northern governorates (excluding

Mafraq).
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Figure 11: Governorate water supply and its growth over 2001 -2008
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Figure 12 Governorate per capita water supply and its growth o ver 2001-2008
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Within the Middle governorates, Amman and Balga had larger per capita water supply than

Zarga and Madaba along over 20012008 as illustrated in Figure 13. It is also noticed that the gap

between both group of the middle governorates was increased during 2003 and 2006, where the

operation of Abu Ezeighan brackish groundwater desalination and the expansion of Zai water

treatment plant in 2003 and 2004 respectively led to an increase in Amman and Balga per capita

water supply, while it almost remained constant for Zarqa and Madaba. This had been changed

once Zar a

significant increase on the per capita water supply for Amm an and Balqga is noticed as some of

Madi

n

started supply Amman with

Khaw water supplied to Amman was reallocated to Zarga and more quantity of Wala water was

supplied to Madaba. This had led to good increase in per capita water supply in Zarga and

Madaba governorates.

Figure 13 Middle Governorates total water supply and per capita water supply over 2001 -2008
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The water billed per capita in Amman and Agaba during 2001 -2008 was significantly increased
(Figure 15) which is mainly driven by the high growth in water supply per capita in Amman and
reduction in NRW in Amman and Agaba. Although water supply in Madaba had increased by
24% during 2001-2008, the water billed had increased by more than double mainly because of the
high reduction on the NRW. Furthermore, the significant reduction in NRW in Mafraq led to an
around 54% increase in the billed water despite that the water supply stayed almost constant
during 2001-2008. The revision and comparison of the historical water supply, water billed and
NRW indicates the change in NRW has the most significant impact on changing the water billed
guantities. Error! Reference source not found. Figure 15illustrates the change in NRW over 2001-
2008.

Figure 14: Governorate water billed and its growth over 2001 -208
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Figure 15: Governorates NRW over 20022008
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Amman compared with other middle governora tes had the highest per capita billed water in 2008
as illustrated in Figure 16. In fact, Amman recorded the highest increase in per capita water billed
over 20012008 although it had nearly similar increase in per capita water supply to the other
middle governorates as presented in Figure 17. Again and as concluded previously, this is driven

by the improvement on NRW. In contrast to Amman, Balga governorate witnessed an inc rease in
NRW which resulted in having an increase of 9% in billed water per capita despite the 21%
increase in water supply per capita over 2001-2008. In general, the NRW ratios for all middle

governorates except for Amman are above overall Jordan average(Figure 18).
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Figure 16: Middle governorates total water billed and per capita water billed over 2001 -2008
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Figure 17: Change in water supply and billed water per capita in Middle governorates (2001 -2008)
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Figure 18 Middle Governorates NRW over 2001-2008
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Ultimately , the type and size of the economic activities within each governorate should have an
impact on the water needs. Therefore, it is expected to have larger per capita water supply and
water billed in those governorates with more economic activities such as Agaba and Amman. For
example, in Agaba around 70% of the total billed water is bille d by the non-residential subscribers
which resulted in having the per capita water billed to be three time the overall average of Jordan
(82 Ipcd). Among the other middle governorates; Amman has the largest ratio of the non-
residential water billed to the total water billed ( Figure 19) and has also the highest per capita
water supply and water billed ( Figure 13 and Figure 16). It is worth addressing that all middle
governorates have lower percentage of nonresidential billed water to the total billed water than

the overall average of Jordan as shown in figure below.
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Figure 19: The percentage of nonresidential water billed to total water billed for middle
governorates over 20012006

Source: WAJ

The demographic distribution in Jordan is concentrated in three governorates and their main
cities (Amman, Zarga and I rbid) w hreis Bvingatmoseu nd 7 1 ¢
governorates. Moreover, these governorates in addition to Balga have the highest population
density. Such unbalance distribution of population increases the stress on the available water
resources close to the populated areas and resultsin increasing the gap between the water
available and demand on those governorates. Therefore, bulk water transfer among governorates
particularly to those four governorates is expected. Table 8 summarizes the bulk water transfer

among Jordands governorates from-2008.e main water re

In order to asses how the bulk water transfer among governorates is large, the per capita net
water exported and imported is calculated and presented in Figure 20. It is clearly noticed
Amman then Balga has the largest per capita net water imported with around 115 and 53 Ipcd of
water supplied to each governorate respectively in 2008. In contrast, Mafraq has the largest per
capita net water exported with around 71 Ipcd in 2008. In general, the middle governorates have

the largest exported water quantities.
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